WO 01114292 PCT/ EPOQ 08166 PROCESS FOR SEPARATI NG ‘LI NEAR ALPHA OLEFI NS
FROM A STREAM CONTAI NI NG SATURATED HYDROCARBONS, | NTERNAL OLEFI NS,

BRANCHED OLEFI NS AND LI NEAR ALPHA COLEFINS The present invention relates. to
a processwdoeinezgeparati ng-ol efins from saturated hydr ocecismres/psiend nore
particularly, toa process for separating olefins from saturated '
hydr ocarbons in a Fisher-Tropsch (FT) stream 5 Many industrial processes
produce ol efin/saturated hydrocarbon streams.that are m xtures of olefins,
saturated hyRROSESSHBOR  SERMRATINGehENEAR AURIHA m‘masfrequemts'ganmed in

the manuf acturec&&pa@im@egm&&fn@amwmnem »H{ e

additives, or as internediates for t ro uctlon Ii‘?at‘.ldltlves and
detergents Sone i nBRANGHER %5E§SQ§DMN§P€CN1P§AOPEFFW& reans by
ol.i goneri zi ng .et hyl ene over an al pha olefin catalyst to produce m xtures
of al pha and |ntT rnal ol 2yl ngrglatro%d ran?e ofscgr bon nunbers.
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“inexpensi ve feedstock,” syngas, generally derived “from natural gas, coal,

coke, and ot¥RiuraiesoREdERsRIPIDS: dpd htrhe s TReRECH| (EBhetsre@hmr i sed of
ol efirss, aronaMagy, isd@istrdlags probdssxy qarathee. olBei i fsProeass however, is
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ol efins, whic |ns are puri and then s ferent
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Aué%rla pro
oligomerizing ethylene over an alpha olefin catalyst to
produce mixtures of alpha and internal olefins having a
broad range of carbon numbers. However, these streams rely
15 on the use of ethjlene as a'feedstock'material, which adds

a significant cost to the manufacture of the olefin. On
the other hand, the Fischer-Tropsch (FT) process starts
with an inexpensive feedstock, syngas, generally derived
from natural gas, coal, coke, and other carbonaceous
20 compounds to make oligomers comprised of olefins,
aromatics, saturates, and oxygenates. .
The FT process, however, is not very selective to the
production of olefins. While reaction conditions and
”_.catalysts can ‘be tuned to manufacture a stream rlch 1n thec
'25“ ' desired spec1es withln the FT product stream, a 1arge
percentage of the FT stream contains other types of
compounds which must be separated from the olefins, which
olefins are purified, and then sold into different
markets. For example, a typical commercial FT stream will



oxygenat es such as organic carboxylic acids, alcohols, ethers, esters,
ket ones, and al dehydes. All these 5 conpounds nust be separated fromthe
crude FT stream before a particular conposition may be offered

comrer ci avoyn4Bd3  further conplicate the separati on opeRGHERIHISI6he FT
stream contains conmpounds having a.w de spectrum of carbon nunbers, as
well as a \AFE%‘:WPeW"GPrEI%?P’r?ng&l hydreeasbons &avéngoasheeads,
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have been proposed to efficien separate the different species in an FT
stream wi t ha BaFEie¥iaH CB{H‘PP?F%%F“& Par pEEated IMSESEeLdE-i sT20
acceptabl e lfartnerldun@ldeeltapeﬂxe @pa&ratﬁhespeﬁ@mssezae For sepgai at i ng out
di fferent spec# d % g 3{ Lecul ar sieves,
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average caregiehhy 163004 e S AN GeE2001 L yS%ﬁs&a gXnbapge resins,
- the use of s@pef-fractionaters ten operate pressure, and t he
use of oli g@&efiu&t iiorterval abyaicheyt odelfénss i abpha)rbrlaachadqusfims,al ter the
boi Iing poigRkse glwm&%sesmm 2 WR] ol HEAN o AT, ﬁeiafe{faﬁo met hods
for separating species in an stream do not,  however ectively react
with ol efi né'e\hEFF% stenareshBe LAY lrséiléétlpﬁgtlb%?%lfﬁﬂer%esl £ s\woril R e
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boiling points.

Various processes have been proposed to efficiently
separate the different species in an FT stream with
sufficient purity that a particular composition is

20 acceptable in the intended application. These processes
' for separating out different species in an FT stream '
include the use of molecular sieves, which are restricted
to a feed having an average carbon number range which is
more limited than a cbmpositibn containing a broad spectrum

25 of average carbon numbers ranging from Cg5-Cz(, the use of

exchange resins, the use of super-fractionaters often
operated at high pressure, and the use of oligomerization
catalysts or etherification techniques to alter the boiling
points of the species in the FT stream. Many reactive

30 methods for separating species in an FT stream do not,
however, selectively react with olefins while
simultaneously rejecting paraffins.

It would be desirable to conduct a separation operation

on an FT stream in which the activity and life of the



inmpurities in the stream such as oxygenates; which remains active under a
w de band of average carbon nunbers ranging. from C5-C20,.and which

di stingui shes between olefins and 5 paraffins in an FT stream US Patent

No. 4, 946 vm@/dcri bes a process for the separation oPCImPesssss ol efins
from al pha olefins by contacting a feedstock. with an adducting conpound
such as ant ERREABLRD HIsM% AR RPefdimindabed, by cihe Muesgnepecfidduct 10 from

‘the feedst ockmpdi$606d aln RBet Ber&def ishchddECohxyderit@ls; RBAEL! ferdigriUCe
ant hracene and. an ol efin conpo iti%n. enriched. i.n al pha olefin,, and
separating o@FttRe WiSh ¥ esl??rb 5 2VEFpAe ARG PUPRRES B ke does
not suggest tfrem QBst2W|biandt yhich tdistiagalhshes \betfweant blaftne dmi separ at e
|5 ol e%i ns f&Q%? ﬁgai%e%ﬁhg.grgg@é&pons or linear al pha olefins from

€ep

sat urated hydrocarbons. resent invention relates to a.process for
separating ol ef i B8 BatemtsHpur 4t P RAP JeaFbbhrs amrocersr fartthe treating
the ol efins kapsepeicd @4 iineatnal MIeFABsOkebh Gl gHOB1LeRigE N8y ol efins. The
process of the gres,ent ifnvgn{:i % .5, well éé” ted to treati ng;‘f%g FT stream
' par ti cul aFSPERETERS @ TRPEOFON Wi BBc280YEH NG SoMPRERT SHeh @St ock
. conposi ti on aothrasensy.tio feam ai plleiihehddect, isdparasingl efie redduatd
saturged hyQreratRefeedsRBBk! Sdikkoctaify CRNAURIATahEGC] SHHRNARK
conposition wth a linear polyaromatic conpound in a firsft reaction zone
under condi PrahstefFraducecanthianane; andaer | e iHiin comeoebbdR® sing | i near
pol yar onat i c enenEReddOlagbhl aTKEIG,S anldsep4 i R0 ouly 6h® CaithHasend0 (b)

ot ur at ed hyGF8Rat BRruePe PREEFbucan SHERTTIE CBoPoPht o 9L BBBuct ed
ol efin streadeahdalailigat erathe daphbdditponf santheacenéi o dsersamitat i ng | i near
oo} L2APTS!| SRR Yl syl Sottrbi 1, hupihs L eeptel
from saturated hydrocarbons.
The present invention relates to a process for
separating olefins from saturated hydrocarbons, and
thereafter treating the olefins to separate linear alpha

20 olefins from internal olefins. The process of the present
invention is well suited to treating an FT stream.

In particular, there is provided a process for treating
a feedstock composition comprising linear alpha olefins,
internal olefins, and saturated hydrocarbons, comprising:

25 . (a) contacting the feedstock composition with a linear
polyaromatic compound in a first reaction zone under
conditions effective to form a reaction mixture comprising
linear polyaromatic compound—olefin adducts and saturated
hydrocarbons; _ |

30 (b) separating the linear polyaromatic compoﬁnd—olefin
adducts from the saturated hydrocarbons in the reaction
mixture to form a first adducted'olefin stream and a
saturated hydrocarbon stream;

o(i) dissociating linear polyaromatic compound-~olefin

35 adducts in the first adducted olefin stream to form linear
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pol yaromati ¢ conmpounds and an ol efin conposition conprising alpha olefins
and internal olefins; o(ii) contacting the olefin conposition with |inear
pol yaromati c conpounds in an al pha olefin reaction zone 5 under conditions
ef f ecti vewbowi4a9m a reaction nm xture conprising |inear POIERIOOSISS i c
conpound-linear alpha olefin adducts and an internal ol efin conposition,
o(iii) sepaPelyarpPmafdcl FABRPUNET AR Rt PAeEbRpRRTRAS IHiRRaFOBPHHEM ef i n
adducts frogphe d1RFGhis0andl xhte¥hall @1elEiasped fromthe al pha olefin
reaction zone to f.qrma_ | igear ehleghg %I.efi n_adduct ed sgﬁe m and an
internal ol efirf eaﬁf’nﬁﬂ‘a Jo’(‘-?vs i%§ &Paf?’ﬁ%o?h " K Sb??ﬁa‘F omatic
conmpound- | potparauatliic ocbmpoundsidirctan mdphhecolefivarrescthianoketfen 15

adduc{ ed st to f LN QgL OLD%J%{{}, | i near al pha
ol ef ign corrp{(%{s??%% oér%nd\%kq%gk g%ygﬁ%@%&yﬂ%eqt r%ﬁ‘ O%l of 11 %zla?ﬁgltgﬁ% olefins in
the |inear cemprisigideflineasnpoelyarrtis. sarPerrd bnaarn pdrhaoptefit ati on of

| i near al phgagh&fd nd Bnt hAtekedl No1EFieOEBRABSSEi©Ibnand the concentration of
| i near al pha ol e{,in ' e.olefin.co osition i s .enriched oyer the

X in_the, f
concentration of H’ilﬁeéfpﬁfbﬁﬁn%lgﬁ A PERT: RRLYRRIA K SORRRMI N ng to the
present i nvéhbheamn dliphae olefihsaddysteyifiren therosmgsidnomigbatacting a | i near

pol yas onat i n | f 0 ] 1] 0R_C I sing |inear
al ph?l‘5 ol efi %]sotg%lé{ée);%g’# gflgﬂf_ %%‘s’ﬁa a%?}?gt ngggg{j@g?(ﬁﬂ&gfbggg@ ése arating the
ol ef i ns frokinger APheacdeiinyaddnehasbssrpam: #rd fanedateesrat ition to

form an ol egepeaorgydsi tion and a saturated hydrocarbon stream 30

subsequently conjacgti a lLipear polyaromatic, conpouynd with the olefin
conposi tion cor’r?){"’rV i HS%FPﬁéﬁ 109 pﬁ}f l&?ﬁsp%mr?%%éf:nﬁf’mﬁ?%‘? s, and
separati ng flheear reelphaalopkiinl addwsts finorhéehkinederalphaobdéfihrs to forma

1 08, "L RABLELAY or3buREL YORK ki pEOUEEALI Al hagbutdl i o 12
linear alpha olefin composition;
whereby the concentration of linear alpha olefins in the
linear alpha olefin composition is enriched over the
concentration of linear alpha olefins in the olefin

20 composition, and the concentration of linear alpha olefins
in the olefin composition is enriched over the
concentration of linear alpha olefins in the feedstock.

According to the present invention there is also
provided a process for contacting a linear polyaromatic

25 compound with a feedstock composition comprising linear
alpha olefins, internal oléfins, and saturated
hydrocarbons} separating the olefins from the saturated
hydrocarbons in the feedstock composition to form an olefin
composition and a saturated hydrocarbon stream,

30 subsequently contacting a linear polyaromatic compound with
the olefin composition comprising linear alpha olefins and
internal olefins, and separating the linear alpha olefins
from the internal olefins to form a linear alpha olefin
stream, whereby the concentration of linear alpha olefins

35 in the linear alpha olefin stream is enriched over the
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WD 01114292 PCT/ EPOQ 08166 concentration of.linear al pha olefins in the
feedstock and in the olefin conposition. The feed streamto be.treated
conprises at least olefins and saturated hydrocarbons. The cl ass of

sat ur at edwommhsadz ocar bons as used herein includes at | eBCT/ERpMo8I6Qf fi n. The .

cl ass of saturated hydrocarbons may .also inglude, other | ecul es such. as
cycl opar af f i REPCRAET PPy Qﬁegh%eaarnélggﬁp%ﬁglﬁ%rﬁrhitﬁﬁenﬁegg#‘é‘glétarﬁie
car bon- car boin theilxiefiondomgbei tuloef.i ns may be linear, 10 branched, .
conj ugat ed, contad fpddl EREEadlUbS 0GR WAENSE! QRO LDE, chain,

substituted,.unsubstituted, ~ contain aryl or allicyclic groups, or e€ontain

het er oat ons. P19k |aid §atHegtedhyaracarhenspi fheslarsngt vwwatuzates i phatic
orI clyci o?l i phﬁ?#@cd&ﬂdﬁfs}’aw af&mlﬁd&_ hi%@ﬂﬁclﬂ@e_Q(Hlﬂ)Q.l%_adﬁ QI paB/E %an! SL _
solely or an | atlc, CVCl Oa ) tic, or cycoal'atl t alpatIC
ol ot es onToncSTRR S, aSVEraast BIRyoCRRORT Miavh SLEBL AR aF i e T
conpound. Theobéwmiles smyhbas beyaicpedadfinsi near. Exanpl es of 20 branching

i ncl ude al kyl, I A | | Jj ) ; r turation
poi nts al ong thgir}c/t%le(r%lpghg%%% ér'n%t QE’F{P%&%&O- ) '-gn(% gplyﬁ Jﬁ%s‘ge%%% nono-,

di-, tri-, eferbonnparboradewbls dans- ofhe orkefipscaayubat tireame ol ef i n nay
al so ¢@nt ai npagéNdENiconyagated Aldopitain Smélt N @cubeéi Pords an ol efin whose

doubl e bond is Jocated on_both aof a and 3 carbon at .. An carbon atom
oy Lorm ARTE Gionf orRe | dhpdnal SRR H i BRE bR e p T v el ot e
to ot her chacentsimytaryli Araahictwddicegroipe, apirenshéhi metregodtomsi.near or
branched. Branchgg q,rle§9ngu,[:;§§ |&gﬁgigrgyl?§ RLtigs! ?gg,%deq‘,-% ggubl e bond

o the e ond'

carbon atoms, on carbon atons adjacent T > doub carbon atons,
or anywhere eliRhafiish@rt REclealiabaiciBeirty MHEhin b A% in may al so be a
pol y- ene, whesmpsurid)o oRl mEPr €ongiGitnksleiy Wisainiaaiphati@y be | ocat ed

anywher e aloggcfggif%hatic, or cycloaliphatic with aliphatic moieties
on the compound. Preferably, the olefin is an aliphatic
compound. ' - _ |
The olefin may be branched or linear. Examples of

20 - branching include alkyl,:aryl, or alicyclic branches.  The
nuﬁber of unsaturation points along the chain is also not
limited. The olefin may be a mono-, di-, tri-, etc.
unsafurated olefin, optionally conjugated. The olefin may
also contain acetylenic unsaturation.

25 An aipha olefin is an olefin whose double bond is
-located on both of a and f carbon atoms. An a carbon atom
is any terminal carbon atom, regardless of how long the
chain is relative to other chain lengths in a molecule.
The alpha olefin may be linear or branched. Branches or

30 functional groups may be located on double bond carbon
atoms, on carbon atoms adjacent to the double bond carbon
atoms, or anywhere else along the carbon backbone. The
alpha olefin may also be a poly-ene, wherein two or more

peoints of unsaturation may be located anywhere along the



WO 01/ 14292 PCTI EP00108166 nolecule, so |long as at | east one doubl e bond
is in the alpha position. An internal olefin is an ol efin whose doubl e
bond is |ocated anywhere along the carbon chain:except at any 5 term nal
car bon atwewvI® i nternal olefin may be linear or brantFEERD | ocati on
of a branch or substitution on the internal olefinis not |imted.
Branches or mplfpeelonsic lgpgups dbylenst o085t 8gubke thrRYdFoH® EBRJ car bon
atons, on @aphenpsdidinadj acent to the doubl e bond carbon atons, or 10

anywhere el se along .the carbop, backbone., The ol efin al so .be substituted

ML h chem cal | YRR rehretned PRRELT ohi T edases Thete dbte” BRdofpoimds

i ncl ude t hodecatieatardywheras adengetis emrberarhhés efcepthen eall y reactive

funct sonal YeoHiPRa P w0k, IPhdlGRE) gfé.@intrﬂépbee&,huﬁéarhé'f.rOxyl’

and am ne. e nunber of functional groups on a nolécule ts not [imted.

The functi okarnghedips They l9satient e aarg%ﬁﬁél"wél BRF tifatiegr pBntBAckbone.

Tlhe feed_StOG.!fst'b%n?Erﬂéﬁl:ﬂrNiBrQSﬂC.Bﬂr@é_ ”d;omlalhehaé %ﬁck.tﬁmciafiﬁ@s. such Ss t he

ol i goneri zation of ett ne, ptiona we i sonerization an

i Soropor | SHEEPE A B Aaearat o e deuble BERS ERFHSE TEPBRGcR by | he

Fi scher - Tr opacbopr atess adjlicehtt ypi ided [ doubdenband scaxrbuingltpmeposti on of

bar alihi 1S, o ArghAEDETeIUPRIENS2PnD OFAR SALAbYLCQI 1Y MYdrogenates carbon
ro

nonoxi de to uce conposi tions contal ning aliphatic nolecular chains.
O her processesTherokafidimgayeadse Rk Sulisitdiuray Wi shemigpiivires of

ol efins and fakak{e NguddiGlonde HhsupsehyiedgengpesnoPicdrpoahbisn, such as
t hose made hy é_hs 39 Pacal .Tm R! oc&sses.of UCE and, t he .cracki ng of waxes.
The nost profePPEdFRISEEERITESE AR BRIEPAERS f r SHIFEESSCREr - Tropsch (FT)

synt hesi s. [Ehepdtalygtseantd veefuhcbivredndironpasacarcampoxyllected to provide
a panii cul ary)e% 8L SRAH :hiB, { BEnd LG 0xPE OUMEY amimeSt F 2R FOT
exanple, the partyl cul ar cat aIl St andlere CtIOR
number of functional groups on a molecule is not limited.
The functional groups may be located anywhere along the
carbon backbone.
"The feedstock is generally produced by commercial
20 processes such as the oligomerization of ethylene,
optionally followed by isomerization and
disproportionation. Alternatively, the feedstock may be
produced by the Fischer-Tropsch process, which typically’
contains a high proportion of paraffins. A Fischer-Tropsch
25 process catalytically hydrogenates carbon monoxide to
. produce compositions containing aliphatic molecular chains.
Other processes for making feedstocks which may contain
mixtures of olefins and paraffins include the
dehydrogenation of paraffin, such as those made by the
30 Pacol™ processes of UOP, and the cracking of waxes. The
most preferred feedstock is that obtained from a Fischer-
Tropsch (FT) synthesis.
FT catalysts and reaction conditions can be selected to
provide a particular mix of species in the reaction product

35 stream. For example, the particular catalyst and reaction

'Y



W01/ 14292 PCT/ EPOQO 08166 conditions may be tuned to enhance the anmount of
ol efins and decrease the anount of paraffins and oxygenates in the

stream Alternatively, the catalyst and reaction conditions may

be. t uned. (WO eMMZAce t he anobunt of paraffins 5 and. decr ETEPYMBIGEANDUNt Of
ol efins and oxygenates in the stream GCenerally, the reactjon conditions
will vary dePRRhHERSoRaY nRe t§Red o RS tEheh3MeYBE. o RIeFinSeact i on

t enper at ur esandirdedrease 1 €HE anounR0GE parafifixis gl dDRypenstaes ar ahkhe

»

f pher i . i q)., hyd /carbon
oy te 1 o TEHERP e A Ny, Ve C2P0B,d1° Ml RO G0, 1Y 0T 2950 CATDON

nonoxi de ratTto Tro pre
hourly spacecerdigdiong manghegtunegnte ephamcedhey aponntrof panafifiiesy of

react of vessghg CtideddbathOEndidt Be YS€finsl rnd okVdeRStés in the

- fluidized(entrai ned) bed, a fixed bed, and a sluriried bed. The tenperature

in these. bed¥*%&@#P-be adjusted by those of ordinary skill to optinize the
formati on of FT gehedally, thec|nediceiohycsmiitiianss widhdvaparddpenbdanly,

ol efins and S | efi M 2Q.,w t.ho lmtation, in
fluidized (e‘tr’%&g}enggfgbg%i(%l%i%}%glt %}é{ﬁ%éeféaf'ur g'hgf E?egéc?'{:%lnoq s generally

hi gh- e.g. rtempamgtuireonv280Erom 380 tr S0EPGHIan 3hdetogH0C. If a fixed

bed rgactor ( | sed, ' i e g | ranges from
2000 1o 250052 s3Ryesr 8B che eatasly' 280 ARRAUTEORTIES ey PUOEC
reactor(s) iél3epsighe ardrsy fydregepbcaphnn moppxide Hatichdremnge of 190C
to 270C. Thep catialyst: Usoshd forlabeyFErOh OL8SY kS ANY: KNQUMY igast he art, but

preferably from.anong nol ybdenum tupgsten, and oup VI I, conpounds,
i ncl uding i rlb?ﬁr]cyoﬁggf‘? ¥ %Yuﬁfngﬁg? H’g‘iﬂ“hﬁ B ﬁ‘i v/¥4PPua: urkt
i ridium osnvaretyopifi neisdctons vessel heodfitpryaitigns ceabibmtuseds Wi t h ot her

or carbide or o ased and cobalt based

iy o0 Eagld el R e TELg) W T (B 00

cat al ysts hasdunrigddbedrmothe emprcatinre siy these beds can be
adjusted by those of ordinary skill to optimize the

formation of FT products, including hydrocarbons, and .
particularly, olefins and types of olefins. To illustrate

20 without limitation, in fluidized (entrained) bed(s), the

" temperature of reaction is generally high- e.g. ranging
from 280° to 350°C, preferably 310° to 340°C. If a fixed
bed reactor(s) is used, the reaction temperature generally
ranges from 200°C to 250°C, preferably from 210° to 240°C,

25 and when a slurry bed reactor(s) is used, the temperature
is generally within the range of 190°C to 270°C.

The catalyst used in the FT process is any known in the
art, but preferably from ambng molybdenum, tungsten, and
Group VIII compounds, including iron, cobalt, ruthenium,

30 rhodium, platinum, palladium, iridium, osmium, combinations
of thé foregoing, combinations with other metals, and each
being in the free metal form or as alloys, or as an oxide
or carbide or other compound, or as a salt. Iron based and

cobalt based catalysts have found common commercial use,

7



nae u WO 01/14292 PCT/ EPOQ' 08166 and rut heni um has. gai ned inportance as.
a metal for the catalyst which favours the formation of high nelting waxy

speci es u h pressure conditions. Those skilled i t will
recogni ze%@% catal ysts and conbinations 5 will favou?c?jﬁg”“f’?g ﬁf acture of
desired spegin@s rhfhéffunk has’ §a¢he@NMVMATIde QY- 2 FALL £XPY Gnef Used iron

cont ai ni ng a pronpter such as potassiumor oxides on a silica, alumna,

or silica- alS3RrESEUBH™ TaVeukRobRe Sonmptdpn: RE higl el bings waskot her
exanpl e is tspecies widaobdlgh peeéssure ldbrdikdbhshashéde suivariaags of

produci ng | r Y. si s .,over the gl der kel based

catal ysts, “1‘-_ pr(%?égo%gaééswe%e'} (RS YS5E PR °W%-Wat%ﬁ8 28t oper

sel ec®ion of“'lé-épéé?’?%r heomenufacturel aft kesimetaspecinbiimithensT the cobal t
cat al yst carfea%twﬂeéoﬁgbsawanuf@si Lgfanaoleorree%{vﬂw &[ﬁ 'tzgmgrges' red

species. Oher catalysts, such as |ron-cobalt known
for their sO®TOPPEGFS G h\A% BOSPEFIWR QA P¥ides: PR & saakmsgl@muaz i ons. The

cat al ysts nmy lBe1iosesl wiinar eappbfﬁtaeﬁb mrowaoaSI Pt edwtbnetaENt ed,

| mpr egnat ed, or Lted on t i table ort. The_catal ysts may
al so contain lérgggo?grs I}nrr%her B %m?ﬁ }?‘gl Ve %Ea %%tt JFetalapility, or
sel edPi vi t y Cobailtabte the m@regemﬁ Rdaciabi less aiddaialn@edaaﬁ.h@ met al s,

in free 25 qiyneRBbipeshd0rmeas: 38: X4 1 RUdEXL s conbi nati ons
t hereof. . An FT stream generally contalns virtua y no §u|apﬁur or nitrogen

conpounds, RFCAHCRRY2 Hé‘qfels&"éFF%sq FRCAEE- CWith yhss priopel
derivati ze. tdedeek£bh NG Guppakaby zprék 3@, 8AGt b@ePmedladf i ns i n ot her

oL gomer 22l LRl s B0) VIR 28640 BIAGERI Tan RPN 1" LN, oL

specﬂés an@aymélaegwae Vit d@mas!-eioyn ofictpdoi the desinienl apeotpssition.
Other catalysts, such as iron-cobalt alloy catalysts, are
known for their selectivity toward olefins under certain
process conditions.

The catalysts may be fused or precipitated, or

20 sintered, cemented, impregnated, kneaded or melted on to a
suitable support.

The catalysts may also contain promoters to promote the
catalyst's activity, stability, or selectivity. Suitable
promoters include alkali or alkaline earth metals, in free

25 or combined form as an oxide, hydroxide, salt, or
combinations thereof.

An FT stream generally contains virtually no sulphur or
nitrogen compounds, which may be deleterious to other
catalysts which derivatize.the .olefins or catalyze the

30 reaction of olefins in other oligomerization or
polymerization processes. Regardless of the method used,
however, the FT process is not very selective to a
particular species, and yields a wide variety of species

within a composition.



8 WD 01/ 14292 PCT/ EPOQ 08166 The |inear pol yaromatic conpound used in the
process of the invention, however; is particularly well adapted for the
separation of olefins fromsaturated hydrocarbons in an FT streamin the

presence GYOOMMERnates since oxygenates do 5 not signi PCEEPNGIEE npair the -

performance of the ||near | yaromati ¢ conpound. VWhjle reference is nade to
a. FT stream it TP 11PefF %Sré%f‘g’f‘ﬁaft ngﬁ‘? upPdah Fli®e PEGCRSS F ocess
contai ni ng tecfinnentiioh s dtaweseed hsf(ham.rdnaangreelsylddﬂpltedf eedst ocks 10
for the pro S | ' T [eans contain
from5 w. %Se Sgi’\l\%ggf&F %ﬁ%,ekﬁgnﬂrog‘pnﬁa%%t 4 d"!s? Wi ngl?\ ocar bons
conpri sing pf'é‘r Stream imrkhe prespasafds r%‘yg&néteﬂwm Iojtystenete%(mpounds
such @s ar gyl ise§n 0L éANAlY YmpaDE MY e rFALHaALe P tHENI3hELAt ed 15 al kyl
branches, and oﬁ¥8ena fes, baseg on the weight of all ingredients in the
feedst ock stAOIYAFPBREHR GAMPONRE-of the invention. The preferred amount of
ol efi ns present whilé heefekenser &amadmg:@s af. me:ﬂ:Eeaai, %tt ds7BoVibe % based on
Lhe vl ot safadhrbbe, Bl b6 Sk diE I By Gy bREA LRI ghA 011 11
based on t helgdightard Q#ellﬁ‘l:eét hmcamnSanﬁenﬁuxﬁabdtehéee&@cPﬂas

i ncl ugi ng brRChed prikesLloRf khe pfégtdtntiﬁwah@ﬁ ef idst Eewelwear and

"branched, is also not 25 Ilm'gnwg 1:pr%ferably ranges froml .%to 55
o1 s

w.% nore SHFEREPaBPRFFH S Why ¥ b n the wei ght of the

FT stream THemaandentbaingaaahtated rhyrmbaEEFoss reamprisiagoesrdffimsS W . % to

95 wt. % bas%tq%dogﬁgb%ggéa% gf g&l pﬂl eg%r?ef nd tn‘g%ulc—x gd;&&c I n sone

FT streans Whe o enhance t ef| o cSicent rati on
and decrea%omﬁ‘élﬁar%ﬁﬁﬂ%aé-éﬁcémﬁ@tﬁi@ﬂ sphuraked on uegaturated anount of

par afyki n genanighl ¥raceas, fa&xanbﬁyg&a&%swt b¥88d or KheShbeghEt 4 AQhher FT
streams where e, T, caf alyst rhdast bl So a5 BRSER'EE o Pre T
the anmount df9 P
invention. ,
The preferred amount of olefins present in the FT
stream ranges from 15 wt.% to 70 wt.%, based on the weight
20 of the FT stream. The amount of linear alpha olefin in the
FT stream is not limited, but preferably ranges from 15
- wt.% to 65 wt.%, based on the weight of the FT stream. The .
amount of other olefins, including branched alpha olefins
and internal olefins, both linear and branched, is also not
25 limited, but preferably ranges from 1 wt.% to 55 wt.$%, more
' preferably from 5 wt.% to 45 wt.%, based on the weight of
the FT stream. The amount of paraffin in most FT streams
ranges from 5 wt.% to 95 wt.% based on the weight of all
ingredients in the feedstock. 1In some FT streams, the FT
30 catalyst is tuned to enhance the olefin concentration and
decrease the paraffin concentration. In these streams, the
amount of paraffin generally ranges from 5 to 65 wt.% of
the stream. In other FT streams where the FT catalyst is
tuned to enhance the amount of paraffin, the amount of
35 paraffin in the stream ranges from 65 wt.% to 95 wt.%. The

p!




35 paraffin in the streamranges from65 w.%to 95 w.% The 111 A6-1 WO
01/ 14292 PCT/ EPO0O/ 08166 anounts of other conpounds in a FT stream such as
oxygenat es and aromatics, make up nost of the remainder of the FT stream
and are gwodi429y present in amobunts ranging froem5 w POFEBOANSISHt % M nor
amounts of other by-products 5 and inpurities, less than 5 wt.% may be
present in ARSUNES °£t‘?%.‘=°¥‘ﬁ8n¥€§d§f R IETBFrEams PRk A%ed FT stream

whi ch has hagehadesi adladmandts] pakeé Miahdst 3fCERY erémitider of
distillation, eﬁ,&ragtion, Qr, ot her sega% tion oggration to 10 obtain a
desired car nBEFe ¥y 2, BFGIPRRSE g‘ﬁt?orﬁste' N2 AT HHT AP Xt ure of
carbon nunbefiromoS atsk g ellcachdn Mimox cpositisi off, othelr thyrrermgivethki gh and
| ow b@i I'i Ng »LPTRAUREE: ed Nalidi RHlaR! 5T 4OSs, RAALE BRes8EOH infoyt: prand

oxygenates fromthe crude stream Wen the separation 15 operation is
conduct ed by%He®ms|-| i ng the reaction mixture containing the adduct, it is

preferred that E"ﬁ@ teeab&nb dukkmaysadfsnpids&sy’égpmzsgﬁemgnﬂitmﬁemxra'hondcont aiP

an aver age car n er. rangi rom - an ereln e reaom nan

Slerin o0 iten Prantlogsad 3878 RETHTRd Ry 30CPARERCIIP k. cof

i ncl usive. Tdisstiillediopplectracition, oonpthmd sebhiretbob | gpessyidiont ¢s t he

sat Ur@t ed hygdragar Qoﬁésiéé&@at:%%nokﬁ{&?é ahen i%'&ia&i(ﬁé%?e%ﬂ%@%ﬁﬂﬂ”ber of
t ole W thi'n 1

t he eedst ock ‘and the predom nan Inic species I3 'S range,
i ncl usi ve. \WRAtaiRdngye riigurgr PEncatRPR MEbers pheaf etk @ardPBeeds C20,

the pol yar or@it GoapaRotiéh Olfd Ro 2e66eé WIRGH ndt 18w! B¥ETidenperat ure than
many of the species in tge .C20 g f eedst ockarﬁc nposition, . there | eavi ng

t hese hi gh b%‘?"?ﬁ?’l‘é’ 8netPEIdiNG RESF AR i RIF iSOGy 2B e ai ning the
adduct . Accosxiigeglatest ficopaitte cuhde stnesm. 30heal yhe osetamatdeompound and t he
part | Ul ar T gedsiaeh ;€OmhRRIdeANLSNGULEL D P ehel eELeth dals el [ near

pol yaromati ¢ ‘conpound-olefin a conposition In eaction m xture
boils at a HFyHerindagpehetafductnahtt he preferred that the feedstock

used in the process of the invention contain an average

carbon number ranging from Cg-Cpg and wherein the

predominant olefin species -in the feedstock is within the

20 range of Cg5-Czp, inclusive. The linear polyaromatic

compound efficiently separates the saturated hydrocarbons
from the olefins when the average carbon number of the

feedstock and the predominant olefinic species is within
this range, inclusive. When the average carbon number of

25 the feedstock exceeds Cpp, the polyaromatic compound-olefin

~adduct boils at a lower temperature than many of the
species in the Cpqg + feedstock composition, thereby leaving
these high boiling species in the reaction mixture bottoms
containing the adduct. Accordingly, the particular linear
30 polyaromatic compound and the particular feedstock
composition should be so selected that the linear
polyaromatic compound-olefin adduct composition in the
reaction mixture boils at a higher temperature than the

amount of unreacted paraffin species in the feedstock one

10



anount of unreacted paraffin species in the feedstock one 10 WO 01/ 14292
PCT/ EPOQ' 08166 desires to separate. Therefore, the feedstock streamis
pref erably one which contains an average carbon nunber ranging from5 to
20, and nowOeyid%erably ranging from6 to .18, and wher ePAT/ER®ARSEdOM nant
olefin species is within 5 these ranges, inclusive. These types of FT
streans ar e 9afdgesatryseparadesed Ther &y thge feedatPejuad-tegBniffi ed above

to substant lﬂéﬁéraempvar;@mrﬁ&o&bataim dri@vedhgat arttil AmBerexceeding the.
range of C5-C20.In ddlt on t ures of IefH;}5 within this range, 10

one nay al soraé}?dlngy atr° 2 n a’§°§‘? FFeEeraPby FAInGh AT B ths as
f eedst ocks,. lmeraednwhdmeem rujieepcadom.mami Wlbflhhsped:m&s mthelxarrpl e, the

f eedstcock e e b n or C10
car botr? cut, W%Jl%Bé car on (;eluxt?‘:l%f%gcar n cu ggcﬂ'ggscar ag‘% c% These 15
carbon cuts SRREEALLY| PE9CeRsecoPyneReral fthe ﬁSF?E%%%%r#@entpéll?dal pha

ol efins, alpivbvel ebi Qulssliafm&tlﬂ? ramlveas:ut@r cbhtatnidg!iidyrebichbs
event . t hat 3{ deS| res to. e fgg a_feeds out si de the range of C5-C20 ,
c

ot her separ A9ISN PECRRFRLS A g:é F80separate the adduct from the
unreacted react ifgNaddx¢ibe td fashudrélg dﬁw@laehﬁgtwmm thiighﬁéni@i l'ing

pol ya] omat i ¢ _conpounds and/.or b g atlon tec g: ?? suc

i qui'®/ 1 quiPeePRYaREFQ P oY Y8Rk 7% °5'H LR et FRPHUBYES cﬁ'f cour se,
can al so be alefdnsi adsl fmﬂmc@d;hs Whemaifrhithet hbngbengmtofisCeiRin i ncl.usi ve.

The linear gf_q.{) a9 (}Hﬂ?ﬁés d 'fe% gtbgkté;&hlo% ﬁ;gtgg 4 he present

i nvention to formt uct W eoelns i n ream As used
herein, "li rﬁéﬁglepﬁﬁy%ﬁm iCute ofP EAFPOT EPEr SO¥ F1D [SREEER Pety ffienatic 30

conpound hava 9ol ¢ ﬁst.t{ﬁ fyg%sogus@a aarn%rregl %,;s&? Wi chy oy be

unsubstltute or possess s uctlng propertles as
t he udsubst |cta|rbed mtsechd\e, uandityiad wossnohersdfor Podyethehend,y shoul d

extend to Eﬂﬂol§h5f§ha oleflns, alpha olefln sulfonates, and as
drilling fluids.
In the event_that'one desires to employ a feedstock

outside the range of C5-020 , other separation techniques

20 can be used to“separate the adduct from the unreacted
reaction mixture, in¢luding the selection of higher boiling
polyaromatic compounds and/or other separation techniqﬁes
such as liguid/liquid extraction or crystallization. These
techniques, of course, can also be used with feedstocks

25 within the range of Cg-Cpp, inclusive.

The linear polyaromatic compound is utilized in the
process of the present invention to form the adduct with
the olefins in the feed stream. As used herein, "linear
polyaromatic compound" refers to a linear polyaromatic

30 compound having at least three fused aromatic rings, which
may be unsubstituted or substituted and possess similar
adducting properties as the unsubstituted molecule, and
mixtures thereof. The linearity should extend to all three

~of the fused rings if a three fused ring compound is used

]|



of the fused rings if a three fused ring conpound is used /I /1/1434 ~ WO
01/ 14292 PCT/ EPO0/ 08166 and to at |east four consecutively fused cyclic
rings if a four or nore fused ring conpound is used. The |inear

pol yar onewoevaestpound. al so refers to m xtures of - conpoufeEPOBYE ai ni ng as
one of their ingredients the linear 5 polyaromatic conpound, including but
not |initedand EpAt keast foNrhrapEsruidivelyafysaycyslire Gingsuidsa

cont ai nidngI f@ﬁtSolse:gﬁatﬁi;ear _ezﬁrhga@dsrﬁl ﬁtfiirﬁi”llfls lkibgdLi ﬂﬂi?ef] lﬁﬁieﬁa-ronat i g _
conpound al so.includes aronati ecul es linked toget a_hridging
G ot such PRLYASRRRE S, HaBER v oS AP e, EOLBERERREL ¥ seboBaEne

gr oup- cont aicentgining eseneord thedtr ingmasiienfsethé ubigtean ngs are present
in a kinear SOENtS L1 &Qﬁf nt.ak Ny Nk e om whi ch
do notk i nt erpfog??% t he csoé%z)r?g?f oJr'llzil‘?)Jfl]i ol e ibﬁllg %‘?Er%%‘?eﬁ}%eggﬁ%r ocar bons.
15 The |i nedPr§ol PRFRFARSTRE CddpolRd Y FYicePerERTES| COrt@IBPPyi ty t owar d
adduct i ng Wwiddts! ssparatddFrofl abpAthasRmuUNdhe aDfesE @B aromathcot her

ol efins, and | ast §A%P par af fi ns mﬂth.mhia? tge c$q@$g£%rist§irtually
unreactive STARRPRA LD EP G UNGS c3RAPH o MOGESPYES of TSk 9§ th8T

condi ti ons. bphe brhdgingparncmponanch amrpdiwidtoohrbboi dwmins asnethbirch has a
Sel ol vi LY filfkabbeaE 21! GELR- CANIAY BKEL, UdYond gL) BE o7 eater
than 1:1 by nole;”. preferably 2:1 or nore, nore preferably 4:1.

Non- | i mi ti ngte@8&nphe’e ofusate Hinggarrd REAFHFatrc2 25iRAHound i ncl ude

ant hracene, akr3nbef@nti i16R1Q, apethéseNntadRinhex aeiroatomt #hien exanpl es

are not 11 B0% SEPERAS dricyhe BgRTaREngE, SLERYTS BORYI . hal o, e.g..
chl oro, bromaturbgedohydiagarbonsgl phat o; 30 sul phonyl oxy; carboxyl ;
car bos! OWer -l KaK¥ 1 Enéhr poAYaRBREEIOYondARIChIOY pAURIEnREO- and
di -1 ower- al kyl am no, e.g., methylam no, "di nethyl anino,
selectivity toward adducting with linear alpha olefin
compounds, and secondly with other olefins, and last with
paraffins, with which the compound is virtually unreactive
under any operating condition outside of cracking

20 conditions. - The linear polyaromatic compound of choice is
one which has a selectivity for linear alpha olefin
compounds over other olefins greater than 1:1 by mole,.
preferably 2:1 or more, more preferably 4:1. '

Non-limiting examples of the linear polyaromatic

25 compound include anthracene, 2,3-benzanthracene, pentacene,
and hexacene. Suitable examples of substituents in
substituted linear polyaromatic compounds include, but are
not limited to, lower alkyl, e.g., methyl, ethyl, butyl:;
halo, e.g., chloro, bromo, fluoro; nitro; sulphato; '

30 sulphonyloxy; carboxyl; carbo-lower-alkoxy, e.g.,
carbomethoxy, carbethoxy; amino; mono- and di-lower-
alkylamino, e.g., methylamino, dimethylamino,
methylethylamino; amido; hydroxy; cyano; lower-alkoxy,
e.g., methoxy, ethoxy; lower-alkyanoyloxy, e.g., acetoxy:;

35 monocyclic aryls, e.g., phenyl, xylyl, tolyl, benzyl, etc.

12,



met hyl et hyl am no; am do; hydroxy; cyano; |ower-al koxy, e.g., nethoxy,
et hoxy; | ower-al kyanoyl oxy, e.g., acetoxy; 35 nonocyclic aryls, e.g.,
phenyl, xylyl, tolyl, benzyl, etc. 12 WD 01/14292 PCT/EPOQ 08166 The

particul awodwiazei t uent size, their nunber, and their | BESHERBBI6&Ghoyl d be -

sel ected so that they are relativel I nert under the reaction. conditions
and not so Mhegpazti¢wlar ubskitwent (Hiaeyi Ghedf BWEPES claRdAthRiT adduct .

Sui :abl e 5 %@%&%ﬂ; eshdule de aeia@t?a{m;dt egeen’fawckerecmmmutyrm ned by.
routine experimentatio es o abl e |ine ar ona
- conpounds i HEEF§euBe %%%ﬁ"@kéﬁ? s onsqgand_ a‘&rﬁgﬁéﬁfhﬁc%

9- net hyl ant lmlac&nehe foramedtiphant hthe@:als%A@.dar haydicamg tho s tgb) ant hr acene,
2 10 hIoro Yz ol in, and
OUILICROE ?hl%lrgl?gt Bydertl T ROKBEHEL Aol be RAREBRBAOP

9- ant ryI ["'uorone I near _pol yaronatic
conmpounds arhé( Fausine Lﬁ’@?rdi"‘enﬁ%b‘b%t i t 1&ﬁtﬁf= ateHealdif Adpear

benzat hr ace%lyﬁiﬁbhbﬁi& %dnbouﬂﬂﬁ ups¢iddd @d 19RtmetiRyFariitacene,

conposi 11 on S0eRLPatrsPahrhererBeocF A WOPBIEREDISy 37 hver age carbon

nunber ranglaaxgtﬁ/aantﬁﬁaiélr&.l $-dnathyladnomelthyd) antheacepel,ydromat i ¢
comagnd. | uidGoehPhEsdlid,| N2lebhy1 [EAT I RetRORyAMLIRRRAZ( L) Lhe

product of t reacti on zone and separation, the olefin
conposi t i on,antdragpeén cohdredtiryh wiflnezprebhyh kakane: ¢ORBound. I n’
each reacti q:l}ezf%'i-Qedt 1enda 1 lpo1 Hb d6ha Bl Winpbahas Ngre eatistatuted @arri ed out

- t f t ab th
T oacti ons. arERREHERCHY (e ANEnE iy oz RePRRBREFRAC BRESPulEET 11T

configured amswssn.ngte:dmnttnracengnams |213pb=a¥$@¢hmcan¢-ser| es, wherein
feedsiock or an gl gl ke GOMARE LRNzoRdd 'sRER" (2P) yafeorf%ustoeprmound are

adde contlnuous y to a stirred tank to form a liquid reaction mxture
under heat, W%Hélf’éaoﬂﬁ?rﬁélm ?(’Elﬁ']'e qesedéﬁﬁﬂ‘n%ﬁfsq’%/ hRVEAEr2/n from t he
stirred tanlgve;@gbe&aaﬁbrva{mm&maﬁm | fromBg-Ofp L8 [domttactiediwith bubbl e

a linear polyaromatic compound. In the Alpha Olefin (AO)
reaction zone in step o(ii), the product of the first

20 reaction zone and separation, the olefin cogposition, is
also contacted with a linear polyaromatic cémpound. In’
each reaction zone, the Diels-Alder adductlforming reaction
is carried out in a conventional fashionQ Examples of
suitable equipment in which the reactions are carried out

25 include a continuously stirred tank reactor, configured as
a single unit, or units in parallel or in series, wherein
feedstock or an olefin composition, and linear polyaromatic
compound, are added continuously to a stirred tank to form
a liquid reaction mixture under heat, and the reaction

30 mixture is continuously withdrawn from the stirred tank.
Alternatiﬁely,.the reaction may be carried out in a bubble
column, or in a batch reactor, or utilizing a plug flow

reaction scheme.

13



colum, or in a batch reactor, or utilizing a plug flow reaction schene.
13 WO 01/ 14292 PCT/ EPOO/ 08166 The feedstock and ol efin corrposi tion

adduct i ng tions are typically carried out over a ran terrperatures
from 150 t"%‘?%‘d*ég preferabl’y from200 to 280C ‘and no ‘J-F%‘Y“é °3ny from

R hher ool PafecHLess tud HnGPhl e[ LM, RL AR SRASIL G Y oo ur ® 10 100

at nospheres. The reactions can out hase under

vacuum or | iZpfic¢ipRaseredrtypicad lyasarriged Pyhever dep%rm g on the
vol atility alenpaeat@edstoxdm 136P wrﬁ@blf ypfék%ﬁ?;lx' QU O 023G 10

Stoichionetric ratios or an excess of either | T near pol yaromati c
compound carfP®9eCusanf twstoprefarably dinrom 24¢hetqn?|6§f‘0r atBresslireksef i ns to

i neas pol yangTRaiey SOROAA a'tﬁogéﬁéﬂé‘ Peddudlll 02000 diholdndre

Preferably, nol ar , excess aronmati c conp oun G8ed to 15
ensure a corﬁﬁeet‘féaﬁﬁt’:lml‘%lrﬁé‘ P@c&?éﬂle%fm-bﬂ |ing[taei Qsll?hétshie unﬁelrst and

subsequent au%mhl 6p Zdel.efd pHaeevet, mi:i‘ed %s-&&&ﬁ?&dﬁﬁ&ead%ﬁhhagn eaction
zone where [eq ?% |V|tf bom?rdj ormg ducts with || neaf alpha
olefins is g’s 8dv° Rt HYa P 5PF ot 279559 8& geprmtlive 120 tB8npounds to
ol efi ns may ldegudddphased, for exanple, desi rabI y cl oser towards alblto
0. 5: Jpnol ar rat k@oidRfo ét%:i' d%QEFoé | OF drb xbs@ bE %'{Jfrflp ot Lo adduct

&

the desired anount of | near yaromat| ¢ conpoun 181 %Fin.
Typi cal resild®feE PPh¥RTmatdE FPEH?W ratutes usgd 4to Morgotthe i n a bat ch

reacti on. Amdduers. sotueﬁxtolfa&nrbelwcbfldmlh% dbsepler R yakeREsiOCK

ol efins or a poI h in the reactor.
Preferred sé'{%%@ 8ai'se ﬁgg (r)m%gqvéﬁt égm#n ciFreferrbdvi @ at
reacti on 30 Hloénpeﬁa(—'es%sofaddnearmmwaxtdmtdlcebmpquﬂdﬁea;r upeldyesonmati c
conpqynd ancn@hebi 8- J:blﬁmteoghﬁai f@é '&&%9“89 AO0UGLE; 487 ¢ S*?h uble.

Illustrative exanples of useful
first and subsequent adductlon zones. However, in the

succeeding adducting reaction zone where greater
selectivity towards forming adducts with linear alpha
olefins is desired, the molar ratio of linear polyarocmatic

20 compounds to olefins may be moderated, for example,

' desirably closer towards a 1.5:1 to 0.5:1 molar ratio. The
residence time is for a time sufficient to adduct the
desired amount of linear polyaromatic compound with the
olefin. Typical residence times range from 30 minutes to 4

25 hours in a batch reaction.

An inert solvent can be utilized to dissolve the
feedstock olefins or the linear polyaromatic compound or
both in the reactor. Preferred solvents are the
hydrocarbon solvents which are liquid at reaction

30 temperatures and in which the olefins, linear polyaromatic
compound and olefin-linear polyaromatic compound adducts
are soluble. Illustrative examples of useful solvents
include the alkanes such as pentane, iso-pentane, hexane,

heptane, octane and nonane; cycloalkanes such as
4

'Ihis\
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i ncl ude the al kanes such as pentane, iso-pentane, hexane, heptane, octane

and nonane; cycl oal kanes such as 1 774 Sheet Has Bed Replaced 111 111

(rrr 1112 111l 1111 111 is WO 01/14292 PCT/ EPOQO 08166 cycl opent ane and
cycl ohexamsyola#ed2 ar omat i cs such as benzene, tol uene, cPCI/EMMMI6He and -
di et hyl benzene. The anopunt of solvent to be enployed can vary over a w de

range W t hot¥ckepeaitaner apd scxdliohexang: t3nd axomattdas sSuch ¢frabl vy, :

the, f eedst oCke UGt kBDueRdd i ibeHkaht Yand (d1@thiyNBah-HM yampRat i
conpound-ol efin addyct formation is .carried out in the absence of a

‘solvent to i HTHYe OFh8O1BRRE 6 BecSEPIOYEd fPraVard 9UeF (2 dHde ragefpnent
and process withmtf ar dekberenicuy] effifecs obwetie ré@dchAiéer formation of the

| boals POl V2L O oleEot BIPY ke FeBlbPolf Uifduddd b *Bnd Pasd 15 aRqYSL ot ream

flows to a separation Tective Tor sepafa In e Saftrit ed
hydr ocar bonsthe diineps pPehearonatiiracompesrddefdnnadduet | formaddoot iso form

sat ur at ed -hygd 4Gt Sih oM AMsenbeObLTd chYeaddbst b SdveLamel Baplep (D).
Due to the | arge nol ecul ar Weiﬁgtgdan structuyral 1(_—jlff rence between the

d
adducts and °% HeaGERER 2R rA Fhienal SEYIPRERT 3B REESeSSuch as
sat ur at ed hysktepeafheansepanchtinigethal selwdntns, conventional. separation

technjggues are. quite sULLANS Lo chenPiddid LRF, 2o cactadoghurat ed
hydr ocar bons i n"st€p ?%Jf and 1 nternal ool ef PRSYTRCS ep o(clg'gl)“ romthe
respective aefridins adfpet x #hsipe;(a) hethaitadducsdshyermdklawsnsoi a step (b) -
and the separation vessel effective for separating the saturated
hydrocarbons from the linear polyaromatic compound-olefin
adduct to form a saturated hydrocarbon stream and an olefin
15 adducted stream in step (b). Due to the large molecular
weight and structural difference between the adducts and
the other ingredients in the reaction mixtures, such as
saturated hydrocarbons and internal olefins, conventional
separation techniques are guite suitablé for removing the
20 unreacted saturated hydrocarbons in step. (b) and internal
olefins in step o(iii) from the respective adducts. For
example, the saturated hydrocarbons.in step (b) and the
internal olefins in step o(iii) may be removed at the
overhead or in fractions, by partial vacuum or flash
25 distillation of the reaction mixture to leave the adducts
and unreacted linear polyaromatic compounds as a liquid
bottoms. It is desirable to raise the temperature at the
bottom of the distillation column sufficient to retain the
bottoms in liquid state, while keeping the temperature and
30 residence time as low as possible to avoid dissociating the
adducts. Suitable temperatures at the bottom of the
separation vessel range from 210°C to 280°C, more
preferably from 230°C to 230%L While the pressure is not

particularly limited, and the separation can be conducted

15




internal olefins in step o(iii) may be renoved at the overhead or in
fractions, by partial vacuumor.flash 25 distillation of the reaction
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as a |iqui WOBBPbns. It is desirable to raise the tenpe gﬁ'ﬁ t he
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conduct the s ratiqn _under [ vac 200 mMtg to 700 nHg, to
reduce the op%f%enddggﬁg%’r a""t"lﬁi’eagngr?’ﬂ ft&er% 3§’eﬁ‘5‘8ug1§ﬁb within the
separati on vesselln Shepr €s) dathee unreacted Hatwrattied hpdsetardtroulsdtrieemshort

to avoid exce@%&&@h@ﬂgﬁ&ﬂ&@ o ekbfs Gl 18USHAES 1f YBckerd 30

m nut es. e unreacted saturate rocar on stream
distillate inkn l}‘d@s fﬁ&ﬂé?%’ﬁsc%i’@sﬁﬁy@ncéwthcﬁ prdserygenateshsurbedst ock
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acl ds, along W oe al | e 0O addauc
Bth the i odaanchad 8188 n S hhsah 255 4V iER { e o my be

separ at ed by peltdmgatibecomseaindan m xt ure unt| | the adduct S cryst allize
out, 15 foll owed n h-QN eact ed
% fthEi@éif t?lb 888&&%! Lh@ b ségaLI & er p

sat ur at ed hydr ocarbons I n react ns in
step o(iii). ¥he mcte%e@lxw m’teéc%ﬂ 3ddnsss ﬁéV?ﬁ?Hﬁeﬁq c,outaorrpound

W |1 sgpar at ez@Lowlidt Byt bﬂwmwdn ba &Sﬂtﬁﬂﬂwatta@n 28 pbmdvd t3ler €am and the

adducted |7 near 2l ha helllkal h§Alhea OST USH' G xSy 25 sl

unreacted internal olefins in step o(iii).
In most cases, any unreacted linear polyaromatic

compound will separate out with the adduct in the adducted

20 olefin stream and the adducted linear alpha'olefin stream.
Other ingredients, such as sﬁéll amounts of higher
molecular weight unreacted olefins, internal olefins, and
branched olefins, may remain in the adducted olefin stream
and the adducted linear alpha olefin stream. |

25 The process of the invention affords the flexibility
‘for adjusting the recovery of a stream at each adducting
and separation step to optimize the desired stream yield
and concentration of species in the desired stream. For
example, if one desires an alpha olefin stream highly

30 concentrated in alpha olefin, the recovery of olefins from
the feedstock will be moderate to avoid entraining
excessive amounts of other olefins, part of which would
otherwise be entrained in successive separations and dilute
the linear alpha olefin concentration. Highly

35 concentrating the linear alpha olefins} however, results in
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nmol ecul ar wei ght unreacted olefins, internal olefins, and branched
olefins, may remain in the adducted olefin stream and the adducted |inear
al pha olefin stream 25 The process of the invention affords the
flexi bi | WQOVIHR adj usting the recovery of a stream at PEHEPPOABGEcti ng and

separation ste Q0 optinjze the desired streammyield and. concentration of

'spgci esI in f‘ﬁ?—&déé’f‘?gﬂl gjtébaalﬂ -elgbf’sl ThEHAN é{leﬂﬁggﬁﬁa’a&q%bﬁnhaﬂi pha ijl efin
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concgnt r at idihde@rht 0686 o Nineakeiipita JRQWENS! in'&fd!llifhela? alFha VO
01/ 14292 P 200/ 08166 |.ower  |inear alyf)g% gief I ns ft ream yi el ds than.
ers

coul d be hRFeHiP PHESFR: SASH, tBF BPEIVSF ef IR HIRR £B8dst ock were set
hi gher. On fideeisabbir shankd hef seheal hitgarlexvephtiooérdure thlatedargéel d is nore

desirable t L 3l Ny ' 5 t; o) ' r ha olefins in
the |inear ﬂ%gﬁgu'%{’e#?%’ls f%gg E{?ﬁen E{?glﬁgggfle%#}g]eogleef?#%s. f#0m t he

f eedst ock sindwiadnpgd tetthe Wilghincoempasdtdesuderingitheasgppratiemtiti es of
ol efjons, i naleydi BHeléb Hest1RRAGOLSAI T ea €n SNidY1eA1pRat Bl i N
conposition duri ng,tﬂgz ;e‘ﬁgr tion 10 step, t?erebé/ resul ting downstreamin
a larger al§if&828 &teHe o PEFY .2 St-eF heFongsnra 25883 n

concentrati onsThéheecammayeof of stirednm camai Bepas®picmiopenrabper aifs on i S

det er m ned I ' | r «pol | und to olefins,.
t he adduct-i%#@g?ggn@e %}fgn%ngl%e‘l:%}eo?eor?pgéé?%? v& t riO% Eﬁ‘g separation
vessel , ancompeund| kparkafinisy, theaddugtdagcresidrnqe &dimeof theparati on) of

t he 15r eact iQplXtufé v'birtl'li_'ﬁetﬁép%ﬁéﬂﬁﬁgﬁe’&ésﬁel,T(-'&}rﬁbf]néis? al- l'arge ol _efibln .
re aq] ust AECSERFER1 | ST FS289R0FS el FECR TP QTR TPELORLITh S ar rati o,
e.g., >1, |magtion mixture in the separation vessel. To obtain a
: large olefin composition recovery, any one or a combination .
of the following variables are adjusted: a high linear
20 polyaromatic compound to olefin molar ratio, e.g., >1, long
residence times to ensure complete'édduction, and moderate
distillation temperatures to avoid dissociating the
adducts. To obtain a smaller olefin composition recovery
and highly concentrate the linear alpha olefins in the
25 linear alpha olefins composition, any one or a combination
of the following variables are adjusted: moderate and close
to 1:1 molar ratio of linear polyaromatic compounds to
olefins in the feedstock and shorter residence times to
selectively adduct the linear alpha olefins in the
30 feedstock. 1In either case, however, the concentration of
the linear alpha olefin, or -any other desired species, is
enriched in the ultimate stream compared to the
concentration of linear alpha olefin, or the other desired
species, in the preceding composition treated and in the
35 feedstock. _
‘
!




residence tinmes to ensure conpl ete adduction, and noderate distillation
tenperatures to avoid dissociating the adducts. To obtain a snmaller olefin

conposi tion recovery and highly concentrate the |inear_al glefins in
t he 25 I|W9:9i”1‘§?7pha ol efi ns conposition, any one “or a E%’ffgﬁnﬁfﬁ n of the
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f eedst ock. 'aie%ahhﬂe@&eunheﬂ@vgéedg%won%%ﬁat érmbﬂmen&hethénear al pha
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conpar ed to HAE Of oFReATeTA PEnoLeLin r?edﬂu%spﬁaom Ehe £i%{t t he ot her desired

speci gs, in stel@aratsszedvmeqonmﬁsm&lgév\iﬂle:attedueanﬂamge té#¥om ®21beedst ock. WO
01114292 Pcylz:; 00/ 08166 __The. atg (ﬁ E‘SLI n ve frbomthe feedstock is
not |imited:2nd™gER=aTSr Ry TP thidt 55h P ERPP 1 pr esent

in the feedsiedstotkh vaie efbddPAentAt tthese aﬂaeesf fmv@%y tof 16D%fi n
adduct s fro OéQ ef biéflr?se?.gxp%fxéthg@dé’ﬁﬁ:ﬁ?lmay' Benyéeéé%u gaethéange from

0.10 to nor e fromO. 15 each base on a
f eedst ock r:ﬁléféﬂ szompﬂﬁamphesénrw%%herf eRecdivent, 1oTase ehe ol efins in

t he fleedstocxkedwér?ermf&v&&eﬁl o020 tden .30, ebaBe8OnpaSid if@RdstBcRNOL her
enbodi nment , er tfi @ 10 recovery ranges from0.20 to 0.30, based upon a
~ f eedst ock r’%?t@ 8 1: In general, when the desired product is a highly

concentrated Ii riaageaélpﬂia ohehi hhefdmx&@i%ptrodﬁe%iﬁ 4 heighllynear al pha
olefins in tél%ée%%ﬁ!ﬁ%@&kh%r%lf:ﬁ&%fféﬁq\ i r}&em15s§@ec&lv%f%' BECORROSI ti on,

and when the e asis I's on quantity of 'linear aoeflnvmthasllght
reducti on |rilr1eiaﬁeaipla4 pHefdrer i %%c‘éqﬁdr%ppbnmambﬁ rareveradat e pha
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linear alpha olefin concentration in the linear alpha
olefin stream, the recovery of olefins from the feedstock
ranges from 70% to 100%. As noted above, in either case,

20 the concentration of the desired species in the ultimate
stream will be enriched over the concentration of the
desired species in preceding feeds.

The rate of recovery of linear alpha olefin adducts in

the separation vessel of step o(iii) is also variable and

25 not limited. In general, the percentage of linear alpha
olefin recovered from the olefin composition is set such
that from a total of 30 to 60% linear alpha olefins are
recovered into the linear alpha qlefin stream, based upon
the amount of linear alpha olefin present in the feedstock.

30 If emphasis is placed upon recovering larger amounts of
linear alpha olefin into the linear alpha olefin stream,
the percentage of linear alpha olefin recovered from the
olefin composition is set such that from a total of greater
than 60% to 95% linear alpha olefins based upon the amount

&



“linear al pha ol

streamw || be enriched over the concentration of the desired species in
precedi ng feeds. The rate of recovery of linear alpha olefin adducts in

t he separation vessel of step o(iii) is also variable and 25 not |imted.
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5 1i | pha ol efin st t di. skil| t the rates of
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step to optiomezdesiees doncerbvetri on or quantity. of other species in the

feedgpock one 4esiqak LRHCEAFor the BRsEEM ieasa(id @f the instant

process is to dissociate T I near pol yaromatic conEound-oI efin adduct
in a di ssociddeFeRligheheTRdngrs RRL¥ATCPALHE ceReuRdTopefinadiiat shed by

- feeding the jaddugi esbailaafion sbne€aMTHe aisSboEHCicH pPBc¥SSSEAn Weer e t he

200 to 500ESPEHLTHR JY FARAI00 15 SE0RLE PRI BT etiT G ént to
di ssoci at e dhesadiafion vEseepywhrnesithef adductdrk adledinnstréamnist he |inear
Cor/ 8710 cSeARIRHRE PR RRa Y B MonpaEh i 0o 2888 J0fTe ensel s may
al so be op&Pated prederablyafram 3002 caurdSOPCt Egupet abeospffddient
' to dissociate the adducts. The pyiolysis frees the olefins
from the linear polyaromatic compound. One or more
dissociation vessels may be used in series to conduct the
20 dissociation, and the dissociation'vessels'may also be
operated under a partial vacuum up to superatmospheric
pressures. R '
The linear polyaromatic compound is optionally, but
preferably, separated from the resulting mixture by any
25 conventional means, whiCh'may occur simultaneously with the
pyrolysis operation, such as by vacuum or flash distilling
off the olefins along with any impurities at the pyrolysis
temperatures, and removing the linear polyaromatic compound
as a bottoms from the dissociation 2zone. The dissociation
30 vessel is operated under slight vacuum to lower the boiling
point of the dissociated linear alpha olefin and at a
temperature sufficient to dissociate the adduct. Other

separation techniques include filtration and

centrifugation. Alternatively, the dissociated composition
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pressures. The linear polyaromatic conmpound is optionally, but preferably,
separated fromthe resulting m xture by any 25 conventional neans, which
may occur sinultaneously with the pyrolysis operation, such as bg vacuum
or flash dWeWAM42hg off the ol efins along with afy i npuPFTFRIOSIE6 ¢ e

pyrolysis tenperatures, and renoving the |inegr_polyaromatic conpound as
a bottoms frGAPPRESHIE IS gﬁFSﬁnzfﬁméLsﬁ%§°8i§§§c?é&i €33 vessel is
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and/ or the A%(}r éggﬁl%&%’zl ne, olﬁ?lgo%a 'ydn\?\#tdﬁgé{'?‘r@eé%&;()l&?ggg of linear

pol yar onat i c Pedpoemet e dompgundsnehriaicmd LzomyaeprrrYienc eRpoARERNDH DL ai ned

from ggpar at ifdBeAREFEt i P el PrEbes¥eF &dom WRegPh Osssk.or fromvirgin

stock. The ol efin conposition, whether separated or in mxture, with the
di ssoci ated || nelPS oF Sl FEMPE= LoHRL MREERES AORFTANES Shed| HLtHiFe
concentr ati omiah thefdissaniatetihtinen peltyaxbmati of cappetinds, i fis t dwsw

f eedst ock. Sleg‘%gﬁgg%%‘ﬁ ,]Iﬂéqg:%;lcgﬁ%%%{_%{;gtoifcoﬁgtgﬁlgyr@veqxl&ihgi ts a preference

towards addu I near al fins, |'1near al pha olefin
concentr at i oifopFeprEablel iaf @3rHESBS timthes fepdpEpe. &idcet kBeconcentrati on

of linsar al phaeakepblivaiin@tB! chiipodlit x@@83toCK, pRaadner  LhRagi ght of
all. ingredients in,?20 ther}feedstoc and .the olefjn c,orrposhﬁ_l on. In the case

that the felFREEAPE T JELeBFaf Diedinfs, SRRt MSREALPARI on  of
branched ol efdlesinncéieerd miftiionc dbnpse tdle@finagolposition is enriched

over the concentration of linear alpha olefins present in
the feedstock, based on the weight of all ingredients in
20 the feedstock and the olefin composition. In the case that
the feedstock comﬁrises branched olefins, the concentration
of branched olefins in the olefin composition may be
reduced over the concentration of branched olefins in the
feedstock. In the event that the olefin composition is not
25 separated from the linear polyaromatic compounds prior to
. feeding the olefin composition to the AO adducting reaction
zone, the concentration of the ingredients in the olefin
composition exclusive of the weight and amount of linear
polyaromatic compounds, is enriched over the concentration
30 of olefins in the feedstock composition. Further, the
concentration of saturated hydrocarbons and the
concentration of paraffins in the olefin composition is
reduced over that of the feedstock.
Likewise, when the saturated hydrocarbons are separated
35 from the linear polyaromatic compound-olefin adduct in the
20



reduced over the concentration of branched olefins in the feedstock. In
the event that the olefin conposition is not 25 separated fromthe |inear
pol yaromati ¢ conmpounds prior to feeding the olefin conposition to the AO
adduct i ngwoaa429n  zone, the concentration of the ingrecenebosiser t he
olefin conposition excl u5| ve of the weight and anount of |inear
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reaction zope. refwyesatuand e:cbdiyndtledcﬁobomstmearmﬁngr dgprieeeiensed and
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reactive processes next step o SS, S ep o(ii), the olefin
conposi tion is Kokhacee¥t itep rifnthe Rﬁﬂ%ﬁ&ﬁ@nﬁten @@mﬁourtdis olefim AO
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conprising Ji neaAop ga‘b.omat I C corrg l.i hear ha ol efl n adduct s and
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sat urated hydrocarbons herw se have an ‘e ogT diluting
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adducting reaction zone for the feedstock. Since the
olefin composition used as the feed is essentially, if not
completely, free of saturated hydrocarbons which would

20 otherwise have an effect of diluting a feedstock, the

 conversion of olefins in the olefin composition toward

linear polyaromatic compound-linear alpha olefin adducts is
higher than the conversion of the feedstock toward linear
polyaromatic compound-linear alpha olefin adducts. The

25 preferential selectivity of the linear polyaromatic
compound toward linear alpha olefins makes possible the
separation between the linear alpha olefins and other
species in the olefin composition, such as linear internal
olefins, branched internal olefins, and branched alpha

30 olefins.

Once the linear polyaromatic compound-linear alpha
olefin adduct has been formed in the AO reaction zone in
step o(ii), the adduct stream flows to a separation vessel
in step o({iii) effective for separating the internal

35 olefins and other unreacted olefins from the linear
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fromthe colum as a |iquid bottons stream The separated unreacted

i nternal ol BrFeRGtakARtaraal | okafdn séragmsdistddate; hnetndes otigraans,

branched i nigt&etanlAleifins, Athdihdac 1aderad phel «digfs), Nand Thearkdeeent rati on
of the Ii nea; i nt e];?r}tal ol f%l ns brgnc ed | né‘er nall.ol efi ns, .an branched

al pha 15 ol BIPRR TIERE i nf BF NS GIREFPRRR r QRS MERPRENEY t he

- concentr at i ohefing hdganghedli isternalhelefehsn awinbesinthed alpha in the _
feedg ock. dheelinegy hQ YALONRI ©I102TROUBHed NGRTn2l BHE) Bl hpeadducts in
the i near al pha ol efin adduct stream renove 20 fromstep o(ill) are
dissociatedc??F%RQRFQﬂﬂ“vaiﬁh%§e olefins in the olefin composition

and in the feedstock.
The linear polyaromatic compound-linear alpha olefin

adducts in the linear alpha olefin adduct stream removed

20 from step o(iii}) are dissociated in step o(iv) in a
dissociation zone to form linear polyaromatic compounds and
a linear alpha olefin composition., Suitable methods and
conditions for dissociating the adducts in the linear alpha
olefin adduct stream include any of the methods mentioned

25 " - as suitable for dissociating the adducts in the adducted
olefin stream. This stream is enriched in the
concentration of linear alpha olefin over the concentration
of linear alpha olefin in the olefin composition. The
linear alpha olefin composition comprises a high

30 concentration of linear alpha olefins, and minor amounts of
other olefins such as linear internal olefin, branched
internal olefin, and branched alpha olefins. The
concentration of these other olefins are reduced in the
linear alpha olefin composition over the concentration of

35 these other olefins in the olefin composition.
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di ssoci ation zone to formlinear polyaronatic conpounds and a |inear alpha
ol efin conposition. Suitable nethods and conditions for dissociating the

adducts in the linear al pha olefin adduct streaminclud 9 t he
nmet hods nPOLARE] 25 as suitable for dissociati ng t he a %‘the

adducted olefin stre Th| i,S enric th trat f
li near al pha ol 8% ¥rt AB cBﬁ%%rﬁqb&tyl ron™ B e?l‘hgva?r' glhﬁco cgnqlrﬁ : gnt ge
ol efi n. conpesimpbeitidheds sepazated pHral diseflated ofipusittieodissnpiateed a hi gh
30 Concen”gﬁ 1,20 Oé]ollé#ar]:% till:pfagmg@{agﬁsmhanﬁ RLOP 39Uk S £ Ot her

ol efins suc Fi er na branc |nternal olefln and
branched al ma\PQSBﬁm atThBiscsheRntIm Ao fhBf 1??\'@3%1:% ®&r ol efins are

reduced in tf1@sokidefdn alnplaﬁe%eéw Al tiphe Over the Concentratlon of
35 these ot her oleflns in the nposi 01/ 14292,
PCT EP0G/ B BS8uCELoR R E LA ARy SFROR: BFF SAPTPna 6 ord
f:QmDOSI ti f)n defovep af sire cthendissot b4 teicbrf vessthetdi Seonizatlddear alpha
i near . pol yar.onat i onpou i
i R e Bl8, 1 Ihgad 113 BLOBE, Ghaf W2 ceREROS! £iqn al this

step, or at | SSocl on In the."event that.nultiple
adduct i on/ ségber gusaw:ehtgmcweaﬁebnﬂsww ihe everhend af 2 FEackifved from

the gpssoci %tés%lvsﬁéfeltédo uh@e §li H@afac&hﬂhandcﬁiefd rteﬁv‘péeaﬁtré'he | i near

al pha ol efin e removed from sso I th th
over head of Sé‘fcflg-&&ﬁﬁ‘?lgtﬁd’a\?é’ﬂéfe Btb% u%éigﬁll K é/ Ss\e/acuﬁ#nog'?l% at ea

t enper at ur e disisbtistenthd addapori zEn tahendrleneaefar{ﬁm egibgdimentiduthe and
dissoci ate theaddugt ) ifL3 MERaPCRIAN 94 eRPELIT: sbhene! eapyal of

| i near al pha Nefin s carri sanme .vessel as used to contain
the di ssoci atesselr aactsesh tion copepin 1the @igpociablanmpagtd@nhiRr S bon -
- strea® for meglsiyy step (b) may be subj ect ed to a second and repeating

R R
be subjected to a second and repeatlng adducting reactions
with linear polyaromatic compounds, separations, and
dissociations to further enrich the concentration of

20 . saturated hydrocarbons and separate out any olefins, such
as internal olefins, which may have been present in the
gaturated hydrocarbon stream. The internal olefins
separated from the saturated hydrocarbons may be combined
withlthe internai olefins separated from the olefin

25 composition. Thus, the overall process of the present .

. invention recovers and isolates a concentrated saturated
hydrocarbon stream, a linear alpha olefin stream, and an
internal olefin stream from a crude feedstock comprising a
mixture of saturated hydrocarbons, linear alpha olefins,

30 and internal olefins.

The concentration of each desired,spécies increases
with each successive adduction, separation, and
dissociation step in the process, and the concentration of
each undesired species in a particular stream decreases

3 with each successive adduction, separation, and

23
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20 . saturated hydrocarbons and separate out any ol efins, such as internal
ol efins, which may have been present in the saturated hydrocarbon stream
The int erW@01/¢428% i ns separated fromthe saturated hydr BEWERMWABI6mY be
¢onbined with the internal "ol efins separated fréd&mthe olefin 25

conposi ti onS digspriation §YePaiR? YrodEFesess -t hEehHRIFANSeS| afenti on recovers

and i sol at eﬁeﬁs@ﬁmrﬂhreabedcéﬁatageatz@dluchydﬁosﬁrab@pe‘i:tlre%aﬂh a linear alpha
olefin streag} and |nter stream fr gefee t ock

conprising §-*H%t ut 1%10(51 h‘)?gr:"osg?%%’h ra ’1°ﬁ‘€afie Fﬁ’ﬁhn% ftns, 30
and i nt er nakhelkdsims ofThhecbntGhtweatQMnOGf abhcingieﬂmeedts ppesemtss imcreases

Wi th each syggessiai a%dqsa&gefbnﬁ%qartﬂre' QBecflY o d:d's%ﬂ%saskogpééee% in the

process, and the concentration_ of each undesired species I.na particular
st ream decr dAs@desiiaqh crnEatped jidt dde; é°§ﬂ%c"t‘}1’cﬁﬁm Q-ép&ﬂht?@‘r’—ltechnd 23 110

VO 01/ 14292 £Pért/ 11D (% e ratliics &8 ahieOBpst £6s lcf}: tsié&ﬂé‘sosgsé‘rpefﬁs pur poses
of neasuri nﬁ the ercent??éﬁ%d.uctlon of .a s CI es in a, stream the

concentrati oft TAFT-CEhEER i FCPRPAREETIPT (7&B%si8 of the tot al
wei ght  of ahhesngvre,dltéuet diffesete ithed tiheided aamthe gueeénorgtindn t he

speci@s or §erifs AmeSRpebsss id %e%gggetﬁeptrmﬂqghadt Bg pogduct stream

is subtracted fromthe concentration o S or I es of species
i n quest i onFEBNPUFRRSES ATt MEaP Bt dd8of SFFE%!TWE{WF Qest ppecieshdndi f f er ence

then divi ded byrédie, Gihl&ceahéaﬁtﬁtlomo@f th@essétiRsSpReCEEsiLH dfe feedstock
mul tiplied m; 100 FQL pur%gses of t.he % enrichment of a species

in a streantSthes Gh&a5t PATT O B Iﬁ’é B%%?‘g% K StT&RMeiSof  species in the
predecessor sgbtt@m dolemstheagpricentgabicace £ ddacdmst be sententafat i on of

specigs or §sae§§sqf Jq%egeesheéodealq.gasah%& wagdsh Pt hre product
stream the ference then divided t he concentration of Jose sane

speci es pr egéﬁFeﬁf‘qené'fhﬁéeG%YH&@ & é&ﬁh ﬁ%lc?ﬁﬂltaltﬁppeﬂf bthose same

species present in the feedstock stream and multiplied by
100. For purposes of adding together a series of species,
_ the sum total of the series. in the pfedecessor stream is
20 added, and then the sum total of the species in the product
stream are added. The total in the product stream is then
'compafed to the total in the predecessor étream to
determine whether the total of the series in the product
stream was enriched or reduced over the sum total in the
25 predecessor stream. The appropriate calculation mentioned
above is then applied depending on whether the series in
- the product stream were reduced'or enriched.
The process of the present invention will enrich the
total concent;ation of olefins, enrich the concentration of
30 linear alpha olefin, and reduce the concentration of
saturated hydrocarbons, each in the olefin composition over
the concentration of all olefins, linear alpha olefin and
saturated hydrocarbons contained in the feedstock stream.
‘The process of the present invention will also enrich the

35 concentration of saturated hydrocarbons present in the
24



100. For purposes of adding together a series of species, the sumtotal of
the series. in the predecessor streamis 20 added, and then the sumtotal
of the species in the product streamare added. The total in the product’
stream i s wheni42®2onpared to the total in the predecessorrCImRPOASIAEO

determ ne whether the total of the series in the product stream was
enriched or PFabwEPhPYATPRATRGIItREAM PHET Hehe FqncentEation af ream The

‘appropriate gatgrdtdd md&eaarwcin albevEebastdan s'tFi'Iébtned TIeP PYHde@ sON
whet her the s ' uct strgam wer.e .r.educed {:Benrl ched. The

brocess of tRE Hreheerl dRTFEHan MLIAFPERCH 1 FoRes ion of
ol efins, enritheahalphacohefin iand gledugd theexmcensiratbomion, and reduce
the copcent r gt om, Hf oa%tfugxetfg helha6aaR00FenL AR R LB AAlIAL cOMPOSI LT an

over the concentration o |near pha ol'etin an sat ur at ed
hydr ocar bons°EBﬁtﬁf%€@nFﬁnFﬁ%t¥%dﬁft ééRe§¥ r%’é?ﬁa otréips rrd sindermpd present
invention w bj_eﬁ_{r%) prieseab imethd clemeantompdsiitioh.sat urated hydrocarbons
present in the WO 01114292 PCT/ urat ed ocar bon
- stream over the %5@%?3 Fani et © g&?i%%ﬂﬂ/&%?é?bﬁﬂuf? eﬁ‘e f eedst ock
stream The pydvessrbonf stheaprase pirefrvehty areduiced ehrowudh tthe concent ration

of  lhgear abpha. ol ofd @nantlhigice, 4RO APGAIN HaLE0By oL 5 dd¥eh gl

. o.lefins.in | near al pha fin_conposition over € concent fation of

l i near al phamﬁF%fH#%fe&ﬁalh’n?"er:\fﬁSt GP&+ | RSt RreLerabhy tafe Isasti A0%,

conposi tion. o¥ég wmﬁ:eaﬁrm&f oFl h1dl eheé r&efrintshEnsaiéJrﬁteaétobudr ocar bon
stream are pref eg,ablﬁy ée ced th:?g_ Q th 10 process._of the invention in
only one pass by ee &8s HERT o ﬁ?e’f’é‘? O8F% ¥42dt°B0% nost

pref erabl y aselectsivel/d¥yardycaadduntiognuibh rkineanr elphd lokdfinsl efins in the
feedsypck. =~ Sbpb@dditd bR PAMAOTRAL CooiTiRualiby PG sRgkect ive

towards adducting wth linear alpha olefins 15 relative to other ol efins,
t he concent r atPih cb]'I"*fI’-i“r‘*ieéﬁ‘ t*éﬂ pretugpeed yqdhecarlor sftreamdshydr ocar bon

streamis preferably reduced in one pass by at least 30%, more

preferably by at least 40%, most preferably by at least
50%, over the concéntration of linear alpha olefins present
20  in the feedstock stream.

The amount of excess llnear polyaromatlc compound
present in the adducting reaction zone, the residence time,
and temperature, will affect the amount of internal or
branched olefins adducting with the linear polyafomatic

25 compound, and therefore, the amount of internal or branched
olefins left unreacted and passing into the saturated
hydrocarbon stream. While the lineér pelyaromatic compound
preferentially adducts with a linear alpha olefin, the
presence of a large excess.of the polyaromatic compound

30 relative to the amount of linear alpha olefins present in
the feedstock coupled with long residence times, will leave
un-adducted linear polyaromatic ¢ompounds free to adduct
with the internal and brénched olefins, thereby enhancing
the reduction of these olefihs in the saturated hydrocarbon

35 stream over the concentration of these olefins in the

25
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preferably reduced in one pass by at |least 30% nore preferably by at
| east 40% nost. preferably by at |east 50% over the concentration of
| i near al pha olefins present 20 in the feedstock stream The anount of
excess | i memeigmeyaromati c-conpound present in the adduRCU/ERGISESCt | on
zone, the residence tinme, and tenperature, will affect the anount of
i nt er nal or feedntael YHisEMs RRAUBPRIRPEMAtAophef| inkernalololefanati c 25

conpound, %r’éheﬁﬁfﬁiethé Ratarayed Waﬂdaa%aal s@fe&ﬁ%%&fe@hsi ns I eft
unreact ed an

t h t t
| i near pol yarrc? Ign}g%n%iﬁ%hé %Bfg ;%fﬁe’? aﬁhl% ctﬁggg%’fggﬁs‘f’{l %mﬂﬁﬁsar al pha
ol efin, the imtessatecolbdfims prgeenkcirsthef fiekdspotkaromati c conpound 30
I h I ' d Kk
relatiye to the gipyiiedledd REatna! AdifedletbldanPbeiilinddby bigelfgdst oc

coupled with |ong resi tinmes, eave I"T near
pol yar onmat i ¢ {eApoaARAGEA AL 108 ABdthke satunatedebydresamhommdreannched

ﬁ' gf ins, bt he%mérammynt:amst tf&emrsdyp%m&? z@hurclaesﬁ b efd %ﬂl@hﬁl@ﬁj{:ﬁat ur2 gt ed
ydr ocar bon st ream ov. e concenfration o ese olefins in the
na(r)r: is WOSGR ﬂ?g}f F’%ﬁ Eﬁ@ﬁeﬁgi%%m’? é’efd§f‘80Er§P?%%‘£l olgfdngoncent rati on
of internal qrelsient ipresefieedstbbk. stiaranednhydt bomrddbranchad i s -
prefergbly f t cengr f ear

[ nternlgl ol efqlq%ggﬁrgegi ﬂéJrPehHEQ? )ﬁ/sto K. t g%\/\?eﬁ rgéspe:ryt %?kea ﬁg ]

concent r at i orkB 0¥y afE HerMadineinfBangede|QvegofbencerEsMiratiionhefsat ur at ed

hydrocarbon sine@aMbrgftrdd|dlefiaBgsteddinid thegbbeditalion to an
enrichnment rel a];rkve to the cqoncen ratlon of éhe branched ol efins present
h

in the feedstockPThECRTHEACHRI 8h AT YFALTEnBYIRCHIRAN 2 £BS be reduced
by only 1 to s3@%ratedemydmivactboy &tréam aﬁs%enmichemvemrmieanged over the

concernysr ati o ent RESEP ﬁ(‘sg%qr% | R ﬁ%ﬁa ura.{a dée%%%%&?ﬁk The

concentrati on Of saturate I’OCc'il’ onnt rocar bon stream
i s enrlched FkEeapme The concentratlon is preferably enrlched by at

least 5%, more preferably by at least 20%, and can be
enriched by 100-400%, especially when the concentration of
saturated hydrocarbon in the feedstock is low. Generally,

20 the degree of enrichment of saturated hydrocarbon in the
saturated hydrocarbon stream varies inversely with the
concentration of the saturated hydrocarbons in the
particular feedstock employed.

The concentration of saturated hydrocarbons in the
25 olefin composition is preferably reduced through the
| process of the invention in'only one pass by at least 80%,
more preferably by at least 90%, most preferably by at
least 95% over the concentration of saturated hydrocarbon
in thé feedstock, and most preferably by 100%.

30 As above, the percentage reduction or enrichment of
branched olefins and internal olefins in the olefin
composition depends upon the amount of linear polyaromatic
compound, temperature, and residence time of the feedstock
in the adducting reaction zone. The concentration of

35 branched olefins in the olefin composition is preferably

2€



15 concentration of saturated hydrocarbon in the feedstock stream The
concentration is preferably enriched by at least 5% nore preferably by at
| east 20(%%v and can be enriched by 100-400% especially when the

concent r aCM¥F? saturated hydrocarbon in the feedstocﬂc"i"%"oPW General |y, .
20 the degr%%g&éeéwe@%@? cgltncérﬂ% %@d ?ygéé’r‘f& Cin "ﬁ‘”at ed
hydr ocarbon”stream vari es i nverse concen |on of

sat ur at ed hfé?é%’%@%ns in the partlcul ar feedstock errpl oyed. The

concentration ofphé aidﬂc%heﬂahi(&i W@nhees i alme 01@Zifkeih N kOB hI On 1S
preferably reduced thrqu t he cgrocess of the invention_in, onlﬁ one pass

by at |east S8EBRSIHR% "ﬁr EPEFERRY IRPrathPeSRRCYHHALIBR Obr bt ly by at
| easts 95% oswdpha kmleﬁﬂmepteaémbmmftt&afeedsedbmwreaar borhe in the

feedstook, agdermeladica! 8eablaedi AR 030208, IURKeL I B HUAGe

reduction or enri anche oIe nNsin the
ol efin conperspwmq!!esénaset@zﬁblmenamhﬁ# kit ati Aeast plYyamanet i c

conpound, tgpRESAIBIE byaRE 1&sdaRe hbBe pfefél%bmeﬂw&@klea& the
adduct i ng reggtlon zone. The concentrat.i gr anched olefins in the

ol efi n conpBQFti Py £hsr EPRFERTLALISE QD 8&’19_%"2 PRETPEEDIDPESSe N Feduced
over 10 he confaethe aﬂamtoi:kbcam:kmmefl ns in the feedstock. The

concentration he choql%gk f’f@n Qer soigf%@al %h%;lgn ngI-POS' tion is

enriched over the concen Ion of Tinear a ol |ns present in the.
f eedst ock sFeopePsitipn iéoﬁ%émh%ﬁ |°Uﬁroth¢|¢@menézrpha0@|@ﬁ|ai§ present in the

ol efin COWBQéfixhé)rid $hel ebedsddok erresned e JeghBasés INBriROr €
preferably ts)ﬁ | east 40% post refer&?léﬁ)y at | east, 60% over the

~concent r at i SAFLFITSHe YRTAPP P HRIEY s CPHCPRT M I &Fst ock :
conpdsi ti onoldfing gresentain ortheffezkdistotlke! | IBxeiferabeypltied N conposition is

enriched ovep, L GaNGaNLEAL] Pbi¥fesdl! in oLl I1ReiR LhipdsaRdahogk Stream
9 enriched by at least 40%, preferably by at least 60%.

The process of the present invention is capable of
separating olefins from éaturatéd hydrocarbons in a
20 feedstock cons1st1ng essentlally of saturated hydrocarbons
and olefins, resultlng in a concentration of olefins in the
olefin composition ranging from 90% to 100%. .
The concentration of linear alpha olefins in the iinear
alpha olefin composition is enriched over the concentration
25 of linear élpha olefins in the olefin composition and in
the feedstock. In one embodiment, the concentration of
linear alpha olefins in the linear alpha olefin composition
is enriched over the concentration of linear alpha clefins
in the olefin comp031tlon by at least 15%, moré preferably
30 by at least 20%, most preferably by at least 30%. The
concentration of all other olefins in the linear alpha
olefin stream are reduced, collectively, by at least 20%,
more preferably by at least 30%, most preferably by at
least 40%, over the cdncentration of all other olefins
35 collectively in the olefin composition. Specifically, the

7




enrichment varies inversely with the concentration of 15 olefins present in
the feedstock. Preferably, the concentration of all. olefins in the olefin
conposition is enriched by at |east 40% preferably by at |east 60% The
process ofwohHldp2esent invention is capable of separatiPE/ERMPISES from
saturated hydrocarbons in a 20 feedstock consisting essentially of

saturat ed hy@eRgRentFatdonapd Branched olefins iy the Ji05ACeALPER| on of
olefins in topefial %furaamomwswé | ducedgbpg60% oM pre £2R880 v Tine

concentrati on. of Ii ear.alpha_olefins. i h alkp fin
conposition ?Zg'erﬁnf ﬁgdhéggra? hge&cor‘{%éngpét ??%#é}gt?a&;%h ?ga‘%gl pha ol efins
in the ol ef i brawshmskicilieddnanin | the Hfeeldsgackorid dkefime compodinien. the

concengration Ofpyd idy E.@gnewaom@ff A% ek-Hal h@léfﬂfélrinaltaealﬂwfm

conposition is enric over the concentration of linear alpha olefins in
the ol ef i n cOhPEW (WY AP | LHSRNTASHLANBYRT FRA FNGPPLX3HLIBY @F | east
20% nost preﬁeéﬂmly e fahs! eAastha Whefiheconpssitic iaad @h ehé ot her

| efi int t | | ect ly, by at
Ceast 200  AEPEESIrcr A8y BYC SR RIS Z0oh ORI P S a8l A EYh e i cast
40% over théntermmintolsfioncohpesitisirhds prefersblib em'hbbedl veé:y the t he
olefigp CO”PO%LJF% anc%%' tﬁcgﬁ&nélh%ﬂe%%fa@ in W&{lﬁ%ﬁ# 5&%6 (0166

concen ration o ed ol INnsS Inth I near st ream may be
reduced by 6b¥,atoreass épérab!“?r?)ypref@fﬁfbéﬁdb&sa%]@?sés 1989, 3%@r the

concentrati ogeRérding, dp @eched. ol eid Qﬁ)nlcantbet:f.@ed:ﬁﬁ m&nanddoépéﬁms
iti ion of internal ol ef he inter

t .5 Th
PP s Commodht TOS i SrnALc ALAE DY roneRs L Eann o Rt et ftbr =B Y EatLoRad 01 of i ns
in the ol efi bycabpbsdti G@tandore piwferhbdgsbpckt IEwstcoféennesiti on of
nteragl ol ehiBgel NGy W8l eRAEL R AneoRBRSIAL AR ioh BEelstall v enri ched
e n e 0l e

over t oncent r I nt er nal ins in i n_conposi tion by
at | east 10%?1%? eolafdms &b‘l ?hﬁyl%ﬁeq”éésplfgw srepanydiePERESTARLY 0 40%

The concentr gbi@Be®fbypratnaleadtobef) More preferably by at least 30%
' over the concentration of linear alpha olefin in the olefin
composition.

20 : The present invention will now be described by way of
example wiﬁh reference to the single figure of the
accompanying drawing, which is a block flow diagram'
representing the procéss of adducting/separating/
dissociating a crude feedstream of olefin and saturated

25 hydrocarbon and subjecting the separated olefin stream to a
further adducting/separation/dissociation treatment to
obtain a purified linear alpha olefin stream.

- Block 1 represents the first adduction zone, separation
zone, and dissociation zone. Block 2 represents the AO

30 adduction zone, separation zone, and dissociation zone.
Line 1 represents the composition of the feedstock, Line 2
represents the composition of the saturated hydrocarbon
stream, Line 3 represents the olefin composition stream,

Line 4 represents the internal olefin composition stream,

28



in the internal olefin conposition is preferably enriched by at |east 30%
nore preferably by at |east 50% nost 15 preferably by at |east 70% The
concentration of linear alpha olefins in the internal olefin streamis

pref er ablYOO¥M#Eced by at | east 20% nore preferably byPCIHEPMREIES 300, over.
the concentration of. linear alpha olefin jn the olefin, conpqgsition. 20 The
present i nv%‘?'fi ildﬁ‘evvifsl Fe%wmtsggg& FOERC AL 108y ofi tg@x%ﬂfb?%‘ ViliPRar ef er ence
to the singbeefingwteeah.t he - acconpanyi ng drawi ng, which is a block flow
di agram represgnf | t e i_ng/ ' di iating a
crude feedstregﬁgbhggfégﬁhgg%% ?3?8?3?%g%%%°ﬁ§a?§§§?€%ﬁggﬁbagﬁﬁﬁggting t he
separ at ed ovRf i9f $heeambedinentsyPfhEhe RERRANtGPYEREEeR i Whensinssbeat i on
treatsmen: tﬁc&#&_r@l thaa pm_ig{ﬁ icRhcehBeaticl m?_lqhe_atnaﬁswa%medﬁmCKnlt_
represents e first adduction.zone, separatiqn _zone n i ssoci ation
zone. Bl ockt®® Héﬁ@%ﬁ?% ?h%le%énﬁ%ﬁﬁ?f&cltﬁ a‘?sﬁ'ﬁé%e%%l? Pon zone, and

di ssoci at i otelndiates thaemdss dalesecat sasdik wponpabet goanoity bd aeHst ock,
Line 2 represents.th 14 t tu rocarbon stream
Line 3 reprée%ecﬁ't%ss tlhegofée)%gl)%%gohggg? ?ogr}%gt%?‘éagrﬁﬁifgiﬁ%ﬁf%gpr esents the

i nternal ol RGsENESTBOBRSS AR lamceahpsed rypoy the/ ¢ancenipEiEPROOLNVG6 and Li ne
5 refy esentgadlapeetBssit iPrrl bhe pishatt @tpBam. ol Bid masls' €am The nmass
bal ances tabul ated below illu trgte gﬁgéﬁgpdel; pne of the enbodi nents of
the present®? i Bhe v it CHaa 8 oy oH1USHERe HBfcentration of

| i near al phecomdegiti 0 the prlesdntnéavestizhg ahndf ane shassdnupeondeher abl e. Tabl e
A tabul at es _ d t i1y h__gpecies in a
feed and pr%é ugbtfrg?' ?gﬁ%&%ﬁ%%@%bf_gﬁ)%k &°2§g%?§9§%a%é§'rng§?§ngg§based upon
_the concentran dheopssempticnss pesrdsbelrva Thbde Bnd Talddudt rssrbbm The mass
bal agces argrotepordbd ARl eddahst t Oind,| Unkr ehB1d e rHANE8PLrEf the
.present ) '£2§¥¥E¢ Nas g”%kfg’%egggg__é‘éﬂ%s&ggon in each stream. The -

: assumptions upon which the models are based are reported

beneath each table.

Table A
1 2 | 3 4 5
Paraffins — 5.15 ] 0.15 | 0.00 |0.00 |0.007]
-{linear/branched) _ .
Saturated alkyl aromatics | 0.15 | 0.15 | 0.00 | 0.00 | 0.00
Saturated oxygenates 0.15 0.15 0;00 ] 0.00 0.00
Linear alpha olefins 0.20 0.06 0.14 0.06 0.08
Linear 2-olefins 0.10 0.05 0.05 0.03 0.02
2-methyl i-olefins 0.25 | 0.22 | 0.03 [ 0.02 | 0.00
' Total "1.00 | 0.79 |0.2L [0.11 [o0.10
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use of anthracene as the. linear polyaromatic conmpound and upon the
assunptions noted below Table B. Table A results 15 are reported as

nol es/unit tinme, and Table B results are reported as a nol e percent.
conposi tiwpoi/m2each stream 'The assunptions upon.:whi chPCTErPODEIEs s are
based are reported beneath each table. Table A1 2 3 45 Paraffins 0.15
0.15 0.00 0.00 0.00 (Iinear/branched@XiBirated al kyl aromatics 0.15 0.15
0.00 0.00 0.00 Saturated oxygenates 0.15 0.15 0.00 0:00 0.00 Linear alpha
ol efins 0.0 0 06 0 14 0.06 0..08 |Lirear}2-@lefjns30.30 G 05]0. 0.03
03010358 Tt > 21 0.11

0.02 2-nethk IIIIDGLJGLL U.muv o%- b\%tal 1§C):0;% . .
0.10 20 WO ypfﬁﬁﬁ%%a GI4HP00/ 08164 Tabl ¢ B b 3% g Braltins|15% 19%

0% 0% 0% ( noar/hranch ti-cs 504.1994 09% 0% 0%
Sat urat ed ohSATERATSS afE¥L %E}mﬁ%eﬁ% O%gk’ti hedP®al ph®®01 41 i A% 2po% %Bod 66% 51%
82% Li near| Sbturated oxy@9mates 22% 21% 1% | 2-198t hiy| 0- ollef PBs P5URREY 12%

22% 2% AsS[FHHeEP T Eiphe SLdtins CCOVHT Yogec | atig - TEECpvEsy set at
60% 5 Equwmwm hnent ! i s
capabl e of |J&MPEE?TRFEELY on of satjurfed| hyth ocar Bohs,| Zifonptit€8] and
oxygenat es. ZFImethgaI Ile-obéf:BﬂfUI ['1bri mmns1 arzes bliatmn I 1223ar | al h ol efins
and |inear 2=otefrms—TssSet—at—2—7T—FheTattoof—egut+tt+brtumeconst ant s

between 10 linear al pha olefins and 2-Methyl 1-Oefins is set at 20. In
bl ock 1, theApemptieage of |inear 2-olefin extracted

Block 1 recovery set at 70%. Block 2 recovery set at 60%.
5 Equilibrium is assumed at each stage. Assume the equipment
is capable of perfect rejection of saturated hydrocarbons,
aromatics, and oxygenates. The ratio of equilibrium
constants between linear alpha olefins and linear 2-olefins
is set at 2.7. The ratio of equilibrium constants between
‘10 linear alpha olefins and 2-Methyl 1-Olefins is set at 20.
In block 1, the percentage of linear 2-olefin extracted
from block 1 is 46%, and of the 2-methyl l-olefin is 10%.
In block 2, 36% of the linear 2-olefins are extracted, and
7% of the 2-methyl l-olefin are extracted, each based upon
15 the amount of material entering block 2.

The mass balances tabulated below illustrate another
embodiment of the present invention wherein the recovery of
highe: guantities, albeit at lower concentrations relative
to the embodiment above, of linear alpha olefins in the

20 linear alpha olefin stream is desirable. Table C tabulates
the mass balance based upon the quantity of each species in
a feed and product stream, while Table D presents a mass
balance based upon the concentration of each species in a
feed and product stream. The mass balances are on a

25 ~ calculated basis to illustrate the concept of the present
invention, and are based upon the use of anthracene as the
linear polyaromatic compound and upon'the assumptions noted

below Table D.
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fromblock 1 is 46% and of the 2-nethyl 1l-olefinis 10% In block 2, 36%
of the linear 2-olefins are extracted, and 7% of the 2-nethyl 1-olefin are
extracted, each based upon 15 the anobunt of nmaterial entering block 2. The
mass bal amaemnsdbul at ed bel ow il lustrate anot her enbodPERER008316¢ he present
I nvention wherein the recovery of hi gher guantities, albeit at |ower
concentrations relative to the enbo above, of |inear al pha ol efins
in the 20 linear al pha olefin streamis desirable. Table C tabulates the

mass bal ancp based upon the quantitly df epch2spdci €3 ih & fepd ang product
stream whi SF. 15091 @%E Hoge UP@Tob el soggent rati on
- of each speckﬁgehg/&anggag and prodquct stfeam Tlhe mas$ bal anr:es afe on a
| ' it i on,

25 cal cul at ol - GORpept —he—ptesea 5RyE
and are basptPUBBR] REFYs TP HFn | atdie ‘tl?] :Bﬁ)ear 58P yal it ¢
conpound anpsatyeated @xpgenatpsi ons 4§ b@lb@v a®hi0® D] 0300\ 019014292
PCT/ EPOO/ 08zt ipRatoletins & o |TOV2a! 1| - @.99 O 60137 00.
(l'i near/ br apched). _Saturat-ed-alkyl ' _ s, 50 0049000 00
Sat ur at ed ok d’éﬂét%§lﬁf’1’5s 0. 15 0. O %igo hO0f” 1 %y %R o & ThE 0. 20
0.03 0.17 Of D4netBylI-olefiaar 2- ol efli h250. [10-89 03 ©.057 9.99850./08-0L; et hy|

1-ol efins OF25—6—19 070500 Totga Lt o0%¥1 0-78.29. 2¥ 0d122 [Po4ir | Table D
12345 araffins 1506 210% 0% 0%Il0% (|l ngarlbranched) SaLJzaLed-alkyl

aromatics 15% 21% 0% 0% 0% Sat ur at ed. oxygenat es 15% 21% 0% .0% 0% Li near
al pha ol efins 20% 4% 58% 35% 75%

“Table_D

_ . . 1 2 3 4 5
Paratfins ' 1 15% 21% 0% 0% | 0%
(linear/branched) '
Saturated alkyl aromatics | 15% 21% 0% 0% 0%
Saturated oxygenates - 15% 21% 0 | 0% 0%
Linear alpha olefins 20% 1% 58% 35%° 75%
Linear 2-olefins 10% 5% | 23% 26% 21%
2-methyl l-olefins 25% 28%. 19% 39% 43

5 Assumptions:

Block 1 recovery set at 85%. Block 2 recovery set at 75%.
Equlllbrlum is assumed at each stage. Assume the equipment
is capable of perfect rejection of saturated hydrocarbons,
aromatics, and oxygenates. The ratio of equilibrium

10 constants between linear alpha olefins and linear 2-olefins
is set at 2.7. The ratio of equilibrium constants between
linear alpha olefins and 2-Methyl 1-Olefins is set at 20.
In block 1, the percentage of linear 2-olefin extracted
from block 1 is 68%, and of the 2-methyl l-olefin is 22%.

15 In block 2, 53% of the linear 2-olefins are extracted, and
13% of the 2-methyl l-olefin are extracted, each based upon
the amount of material entering block 2.

An advantage of a Fischer-Tropsch stream is that it
contains a mixture of both even and odd carbon, and the

20 process of the present invention produces a stream having
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Li near 2-olefins 10% 5% 23% 26% 21% 2-nethyl 1-olefins 25% 28% 19% 39%
4% 5 Assunptions: Block 1 recovery set at 85% Block 2 recovery set at
75% Equilibriumis assuned at each stage. Assunme the equipnent is
capabl e oVOIM42%t rejection:. of saturated hydrécar bon¥ ’EE‘P"GH’éfi cs, and
oxygenat es. e_ratig.o TR N oI constants tween |inear al pha

ol efins and 11 nglzi‘r@l g-ggl{:a ]Ft?]ésﬂ ‘1“2‘5’53{1}’% fJ2".1 TPRES g’?i i f Je%‘biﬁ‘? brium
const ant s R&Te&Rouptnefr saliyneted d¥inacamkprs, \etilph highl efins is set at

20. In bl agdncentira®iBRE COANIAGRAR! alpREAE1L AL | FneXbESELEY of gD bl ock 1
is 68% and of the_2-rre{:$é_lbcgfol finis 22% 15 In block 2, 53% of the
t

li near 2- ol RFFIRa BVER - alf@ PIRWAF & FdsshrerByerach datingr e
extra&ct ed, eagiosiaded hgweing thenixtoust odfindimialablesinsi agaock 2. An

advant age i 1L OPS .reamis that, it _confaipns a mxture of
both even %%&oééﬁﬁggf? gﬁﬁg’ana Q%%ténggﬁ aRha st e(ftfmfshglgﬁeg%'ﬁt“f%ﬁt i on
produces a of rsadwrRiernayddocambonsi4292 PCT/ EPO0/ 08166 even and odd car bon

nunber ol ef i n IPRCEScaLs V¥ YHeOPrblent Sl eHFIWAL £0F
hydr ocar bons, vvit,hbhigjh conc I’?’[I‘Wgt.i?)?ls of linear al Bﬁg{ﬁ%‘ﬁﬁgs The

process of FHEOSHd88ntPF lyn Figrherstronssl deraveds cerRvRIisdpsch ol ef i n
5 coMposi t i add had Rgen nintberedl ofileiENhe) nald Ahef compasdt Dén HysARGhed

ol efins, ang linpear efin Lth Low nt of sat urat.ed
hydr ocar bog%é% ﬁﬁg%ggslgmg{‘betljhergﬁg%g%n%rcl'%?grit%f’oﬁzf’Ur?ﬁ erpﬁ% i §6s a

conposi ti onto @gf,ebabhyré&imodfarabl9pss hekerdyved, cgompaagé,ng 10 odd and
even nunbered ol efins, and the conposition has an average carbon nunber
rangi ng. f r OfEF 4337820, preferably C6 to C18, or nore preferably in the C6
th o C12 rigge, (@)NAti seagt t(wb)hl_&helheaélphﬁm(ltb;')fﬂﬁﬁép@éﬁ@ rmﬁfn'u;ndsp_eci es (
avi t on_.chai engt hs; the two nost predom nant (on
a mole. bas#%%f%ﬁ%%gagggﬁon chain Eengggs,

: (b) the two most predominant (on a mole basis) linear

alpha olefin species of said at least two linear alpha
olefin species are each within the range of Cg to Cyp, or
in the case of'using a Cg to Ci1g feedstock, within that

2 range, or in the case of using a Cg to Cj3 feedstock,
within that range, inclusive; '

(c) said two most predominant linear alpha olefin
spécies are present in an amount of at least 20 wt$%,
preferably at least 30 wt.%, more preferably at least 40

25 wt.%, based on the weight of the olefins in the
composition; .

{(d) cumulatively, the total amount of linear alpha
olefins present in the composition within said range,'.
inclusive, is at least 40 wt.$%, preferably at least 60

30 wt.%, more preferably at least 70 wt.%, and even 90 wt.% or
more, based on the weight of the olefins in the
composition;

(e) one or more odd numbered olefins within said range

present in an amount of at least 10 wt.%, preferably at
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al pha olefin species of said at |east two |inear alpha olefin species are
each-within the range of C5 to C20, or 1in the case of using a C6 to C18
feedstock, within that 20 range, or in the case of using a C6 to Cl12

f eedst ockWO®429% n t hat range, inclusive; (c) said two HRIEPOUIor nant

| i near al pha olefin__species are present_in an anmount of at |east 20 wt %
preferably at 1528&% 280%ht % of™FH Erﬁggf‘é‘?ﬁ%liﬁ a?tealsé'fagb o &5 3 §¥eBased on
t he wei ght of 4thaertQkebinmore), tdumulastpesition; (d) cumulatively, the total .
amount of |inear glph | p | 0OSL1, it hin said
range, inclusi ve?f?'sga?%‘gff{st{l%fogﬁfﬁﬁ}q ?)fr]e%%?"g%?;ggétéﬁ%%tw 0 30 wt.%
more. pref er abiydrecarbans, Andyoxygenatesveh Jtat. 95 otessromEeeastlyon t he
el ]g_ht %f_:ne pl»&f.é%nsrl Ded 8 mor&OPRASELAVTY :(Q)c.@]peronl;gm,r @wf;@d nugbered
olefins within said range _present {n an amunt of at |east w %
preferably at PESFeR@Pay/ §4§Q’Qt'I5C?FE BEF 0ATH H3858: OBOERR "HiIRG, BT
preferably at dmatiomBOsitidfn; amnd evefiexdi®iywt . % or nore, cunul ative; (f) a

curul ati ve anount of ar I S, t r : es of
S o6 or | ess pil@ oBalst €% 3eRR! HEbEphobe 3ERRE Ty H L BYUSRIGY

| ess, nost preftershiel $2005 G# .Prsditipasselakivte Fossbeorosthenaxigateof the
conposi fgi on;  ahlebehaP | okd)prerekabi ra lss ok Desdchribed 8hi e havi ng
branching at the C2 or C3 position relative to the nost proximte 10
doubl e bond, ~rtHENS 8FeFaBI PP/ 9CBr | ess, based on the weight of the
conposi tion. Sai dsakhdveaboesinemddnednpaspdsidiopr pkefaddbiyhhssassomme of the
~ two nost predom t ef | ' : o) s M el | pha
Coletin 15 Tn Shopterie ot RHCEIng: (0o SR W0l BU hE lodd REBROR ¢

provi ded a corpuker dinear cdlphplogefiBeher - Tropsch

15 In another embodiment of the present invention, there

is provided a composition, preferably Fischer-Tropsch
derived, haviné'an average carbon'nuﬁber ranging from Cé6 to -
Ci8 comprisipg at leaét two linear alpha olefin species
havihg different carbon chain iengths within said range, o |
20 | inclusivé, at least 50 wt.% of linear alpha olefins, where S :
" the composition has a most predomihant olefin species
represented by n carbon numbers, wherein the next most
predominant olefin species has either n+l or n-l1 carbon
numbers; and wherein said composition comprises 2 wt.% or
25 less of saturated hydrocarbons; and preferably wherein said
composition has branched olefins containing branéhing at
the Co> or C3 positions, relative to the most proximate
double bond, in an amount of 6 wt.%, more preferably 4 wt.%
or less, based on the weight of the composition.
30 Said compositioh preferably comprises 1 wt.% or less of
saturated hydrocarbons; It also preferably comprises
4 wt.% or less of branched olefins. It further preferably
comprises at least 70 wt.$%$ linear alpha olefins.
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derived, having an average carbon nunber ranging fromC6 to C18 conprising
at least two linear alpha olefin species having different carbon chain

| engths within said range, 20 inclusive, at |east 50 wt.% of |inear alpha
ol efi ns, WOMB4292 he conposition has a nost predonmi nant BCHEPWOBISECi es

represented by H carbon nu ers, wherei n t he next rmst predom nant ol efin
speci es has ei tRE8rPRIFeTHt 9t theaPEepent ylyentioqnadyprtaderusdivd conpositi on
conpri ses aanuv_t%sraﬂSole'aBm (sftreamuwniad ihy diighaybosscemtch iz fiar abl y

wher el n_saighe SQUDOSALEM A%, BEABEhE Ol I0° SRRl AL NG by anehiig at - the

C2 or C3 positions pr OXi imat e § P an
anount of @qmp%tmemw é?etara&bllyaatv@()%’/oam# upeto, 108% ealafin he wei ght of

the gonposidi-aRy 30 S bIHROShbOSiPigf erably conprises 1 wt.%or |ess of
sat ur at.ed hydr&gar bfn?mlt al soégref er abl rises 4 w.%or |ess of

branched ol ef i {FEPOSLEL R PR R &f‘pnF@eEr%?e’P"eé‘é’t"eMlﬂP % | i near
al pha ol ef i i us83uEl as WD diipb2A? PLTAEROANS ¥6G1idIhetPraeras waknt he
present invg d S r s .an olefiin streamwhich is highly
concent rate f&{eg@a? %l@irpéﬂg‘e%%r é\lx lﬁgt% conrclez o gtrlogﬂcg 7 SHE™n t he
ol efin comresisurenagentHermmetedsvogbagfduidst oas_Oﬂ%m-in@fmomeS' purity in

the gl ef i n gATRASI 5bpﬁue£&meatqloﬁf bE SOIRASIIEAR, S%%eéﬁn HededRaggent
invention s ugeful ]gﬁ‘aponent In dr|II|n ds, to react with

el enental <t} PREADEP RAPFLRY bgp&dué‘% a8s ek tYihkicaptesdfire agents
in netal wor ldmerihatien mdatwmmaéqsiﬁlryc'hﬁoﬁ:@haté@ Pl ABIrbeaki @A Of

Doyl iy + e abpRch UL HoieBact N B I BOEN 81 DR foa” o Rak€O) Used

as a |l ubricant ron fee
hydr ocar bo@rWrYPWawqmnyonsrC@mtm@a@ts mahmhgdnngmi sul phi des to nake

pringry andn&@&aadﬁayemxfcﬁmsaaadﬁélwrﬂsa&%u&E9a1;he3;5: #&%&@Edbﬁt es and as
additives to nodif the ertles of rubber, as solve as a
pr ecur sor fﬁﬁbq?ﬁe %ﬁ%qﬁ%e and as a precursor for the manufacture

of plast1c12er alcohols and detergent range alcohols and
surfactants, which may be derivatized into detergent range
sulphates or alkoxysﬁlphates for laundry liquids and

20 powders, dishwashing powders and liquids, bar soap,
shampoo, liquid hand soap, and hard surface cleaners.

The ranges and limitations provided in the present
specification and claims are those which are believed to
particularly point out and distinctly claim the present

25 invention. It is, however, understood that other ranges
' and limitations that perform substantially the same
function in substantially the same manner to obtain the
same or substantially the same result are intended to be
within the scope of the present invention. The present
30 invention will now be illustrated by reference to the
following Examples.
EXAMPLE 1

A Fischer-Tropsch stream comprised of the composition

set forth in Table 1 was used aé a feedstock. The FT

35 composition was derived by passing syngas over a FT
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of plasticizer alcohols and detergent range al cohols and surfactants,

whi ch may be derivatized into detergent range sul phates or al koxysul phat es
for laundry liquids and 20 powders, di shwashing powders and |iquids, bar
soap, shawpomidzdz qui d hand soap, and hard surface cl earroTmEPIV/GBIGS ' anges
and limtations provided in the present specification and clains are those
whi ch are bel ieatednsg apdrsikagaenlyodhst biiingngrafdsetacid ythel ai m t he
present 25 |Wﬁrlti'n%npoiﬁt|§andé0‘6_QVﬁéxylm€@ﬁ.§f&Q?lth GrSéd¥onsANgeR s and
limtations that performsubstantially the same function in substantially
. the same rranne‘i°”l‘%sdﬁt"8f‘n"‘ﬁ1é’s iG] Bges -antYarPGRERNS die theésul t are
intended to becy-ljiphranytewesorheomoshealpursdemtt. | nventi on. The present 30
inventign will no b$_ iILustrated by _reference to the fallow ng Exanples.
EXAMPLE®1 A Fi sch@r 24 8p%%h Yerédh éBn?a‘?"r%‘?d’eBF PRBLRG A AO% PYRIt¥et forth
in Table 1 wasanésdd0gsof theedeiedskockedd piacednpnsan iatosiaveer i yiegl by
passi ng syngas,. Quer I 01kl T EPC 6 tal yst and
subsequent |y |°§ta| I P?ﬁgl%r%’ﬁ'l}\cé?g g’% ?ﬁ%zc%gqe:angé\ggil‘%s ra%%’é‘% Z()Sf'ghexyl to
undecyl - hydr ogeadesnd 55189k, Jdepsutechivevyasysedled ank theadpukgedocar bons

in the C7-ClQ,i3N48 t¥8§én ! hernaDsht 8816 Rlas Reltdd 0183 (42029 0@

ant hracene havi ng a 95% purity ,agd 15$eg of the feedstock were placed in an
FAeearAtien '

aut ocl e. Thdows &P Eperithec FEdurh, Betvsen Fhgaolgbiniand 5

mol es (55. 9¢g) .thEhanghracerme/.c The setbelthwndohbentpuignd stdirtBdnitbrngen. The
aut ocl ave was }E[Q:E% to 255(C for.four 10 hours-to formthe Diels-Alder
adduct between e Olefin and the anthracene. The autocl ave contents were
stirred during heacenthe Grastine vaueImpiekas Ehppiutiaslavgevwasit ocl ave was

cool ed to 20C.coHiedPEede®ic. M HharSroMiet! haRBALS Ak tRaRsrdPrdd a%S of | ask and
the unreacted ol efin, saturated
15 g;ass flask and the unreacted olefin, saturated

hydrocarbons, and unreacted oxygenates were removed by
"distillation.  The material remaining in the flask
I.consisted of some entrained saturated hydrocarbons,
unreacted antliracene,. and thé énthracéne—olefin adduct.

20 The flask and its qontehts were then heated to a
temperature ranging from 310-350°C to dissociate thé adduct
to anthracene and Product A described in Table 1 below.
Product A was separated and isolaﬁed from the'anﬁhracene by

‘distillation. The compositions of each Product stream were

25 determined by gasIChromatographic analyéis. '

As can be seen from the data in Table 1, Product A is
greatly enriched in alpha olefin content and overall olefin
content over the concentration of alpha olefin and overall
olefin content in the feedstock stream. Product A is

30 enriched in alpha olefin content by 205%, and in overall
olefin content, was enriched by 155% ([(B6.5 + B.9) ~ (28.3
+ 9.0)}/(9.0 + 28.3) x 100).

Further, the concentration of saturated hydrocarbon
(exclusive of oxygenates) in Product A stream was greatly

35
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hydr ocar bons, and unreacted oxygenates were renoved by distillation. The
material remaining in the flask consisted of sone entrai ned saturated

hydr ocar bons, unreacted anthracene, and the anthracene-ol efin adduct. 20
The fl ask wmei/14293 contents were then heated to a: -t enperrtaErec/osassgi Nng from
310-350C to dissociate the adduct to anthracene and. Product A described
in Table 1 belesHcedpryiutt® A wIhesppasencal afh¢atysated chydeanaxiponant hr acene

by distill atiino®rodiet NS iduieORS Qtseﬁcébnl%rra@ucsceﬁ&wﬁm;y&{e 25
determ ned by,, %ﬁ_#ﬁom&lt be seen fromthe data in

phi ¢ _anal
Table 1, Prodth l°’br°e€1tq§? é‘ﬁFFEﬁ’é%‘il’?Fteﬁ‘dﬁi oFeR| the ARMTE and overal |
ol efin cont érifogeethée hiisxadentioat soep of Teplkanckatiat oo axveral | ol efin
contente int 62 t e ched i.n ha ol efin
cont nt by 200eiaas SESEh U ProhOp K athdal Wla BA Y 1ifre ety e 50s
([(86.5' + 8. pducedgoner ithe @epceptpatiog o 1xntg@o§l ﬂ#flhemretSIeat
concentrati onfhsakueddesktiydrocarbon (excl usive of oxygenates) in
Product A strear’r}F § &_eg':ﬁ%) 3S 11( % 9G.: WO Q1/ 14292 PGI/ EPO0/ 08166
reduced; by 91% ThE8P §FBEE uHRE APURFArEERKIFRCaThePSEEgER A is due
to its inconptetber evexkdadipmn thiestibt bl iationl cohamnntfeer atomtrei al from
t he adgduct oci gt.i st ep. h con nt er nal
ol efi ﬁﬁl n Pr (b)t%%%gxkgrtﬁlf%a%%msi%n gnnél% se-H Eron uceg1t o%rp%f‘ g b’
concentrat i oiSoenrachedain (ﬂaetﬂllrﬁtsﬂebmocanbonheOVeedmeock Product B

represents tfa%n&éhufaithfaai%%Qﬁ&é98d5ﬁ§é¥yearﬁbn§hfhCﬁﬁﬂ'¥E§%sQBc he
distillation %ﬁlumtalé,? fromthe 10 reaction m Xture. can be seen

from Tabl e 1,5PF88uchY s emei CABRGERtFatioR gf el h%r‘b‘&frllﬁ‘oﬁ§ &her the
concentr at i orsaghiratedr aydxbdartionc at beas was trleduteddsy arle oviereane by 38%

The ngcent r nggnegaﬂimaofjlaﬁkhg Bfefﬂ? .'LnS%S'lgr %&ggs h&lcq(r.ocar bon stream was

reduced by 67% over

TABLE 1
SEPARATION OF SATURATED HYDROCARBONS FROM OLEFINS

Composition| Total Saturated Internal | Alpha | Oxygenates
Weight | Hydrocarbons | Olefins | Olefins (wt. %)
(9) (wt.%)? (wt.%) (w$)
Feedstock 150 56.7 9.0 1 28.3 6.0
| Product A 18.2 4.6 8.9 86.5 Trace
| Product B V4 78.2 7.2 9.3 5.3

lExclusive of oxygenates

20 The olefin concentration and the concentration of alpha
olefin in the olefin Product A stream was further enhanced
by subjecting olefin stream Product A to a second adducting
cycle. Product A, containing 0.16 moles of olefin, was
treated with 13.5 g (0.076 moles) of anthracene for 4 hours

25 at 255°C in the equipment noted above. The object of using
an approximate 2:1 molar ratio of olefin to anthracene was
to obtain a highly purified stream of linear alpha olefins.
Unreacted material was removed by distillation as an

ag



Ato a secon ag%iuctl ng cl e. Product A containin

15 concentration of alpha olefin in the feedstock. TABLE 1 SEPARATI ON OF
SATURATED HYDROCARBONS FROM OLEFI NS Conposition Total Saturated I|nternal
Al pha Oxygenates Weight Hydrocarbons Oefins Aefins (wt.% (g) (W\t.%1
(W . 9% (W o1frgesist ock 150 56.7 9.0 28 3 6.0 Product ArCuZEPDOSBI& 8.9 86.5
Trace Product B 62 78.2 7.2 9.3 5.3 'Exclusive of oxygenates 20 The

ol efi n concdnteatabrolefdnt soreamcerft-2gt pEnPoddugtpih digtefliate venee ol efin

Product A SLLEBULYES fwhghsste&k@rwﬁqhebmyﬁf&él&g cgllﬁinhnm%sream Product -
16 nol es of ol efin,

was treat edthierhalby shgsesle%drﬁﬁ EH0-3B0%h AR &'@éﬁ@’-gﬁ‘i’ #Msurs 25 at 255C

in the equi gmgng QPt@HL %Q\ﬁ?tlﬂ_@@m&@.t coim@woalp%ra BRBEOX | s@deam?: 1 nol ar
ratio of olefin“to anthracene was to ohtain, a léﬁeﬁu”fl d stream of
%47%%

lineaf al ph#as| semeed YRR ZRERERGRIS AP lﬁ\%%a‘? gr4Pe?illati on as an
36 WD 01/ 14QR0kET/ EP00108166 internal olefin stream 8.2g of Product D

distillat t [.StJ |

Cher mal 1y di ssoRFATEet & vonoautnided Bitads, cfpriicorabfly, 89 CO1 T vas
resul ting PrfodliowsC |0 feat. %a$ptmaﬂ9@f hydsoearhbans \iad Werbvell from

ant hracene i&‘é L-ﬁQiaéﬁh S, d@éC:ﬁl»khect o2bQYBna RERSRAGTs, Cawastﬁ'ﬂ?é yzed by gas

chromat ogr ap % sat urated hy drocarb .3 wt. % of
i nt edfal ol @F“PH§‘=5%f ?W%stal ﬁH&‘sw Brpfuct a‘?vd GFRAES o % ts of
oxygenat es. fEhﬂStoEk Qdit@‘amc wasnaatriethedoihhbindaeddiphakodefmm was

STEFCRed T LURGAE, S (R e S MY I HIYE chlesheco 0 ot

al pha ol efi rwmppsnheori editedpcknd e 240%cover akhorronsestrapier fi olefin in
Product C,  qqppatedhbis I1efiRSASE e feedstock. The concentration

15 of internal olefin in Product C, compared to the féedstock
stream, was decreased by 63%, and compared to the Product A
feed, was decreased by 62%.
Product D was analyzed by gas chromatography as
follows: 2 wt. %.saturated hydrocarbohs, 16 wt.% internal
20 olefins, and 82 wt.% linear alpha oleflns.
EXAMPLE 2 - ' '
In this example, an F-T stream having the composition
set forth in Table 2 was treated with anthracene. This F-T
stream was derived by passing syngas over an FT catalyst
25 and subsequently distilling and collecting the products'in
- the boiling point range of pentyl to_nonyl (C5-Cg) .
0.6 moles (112g) of anthracene having a 95% purity and
96 g of the feedstock were placed in a 300 ml autoclave.
The autoclave was sealed and then purged with nitrogen.
30 The autoclave was heated to 255°C for seven hours to form
the Diels-Alder adduct between the olefin and the
anthracene. The autoclave contents were stirred during

heating.
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stream was decreased by 63% and conpared to the Product A feed, was
decreased by 62% Product D was anal yzed by gas chromat ography as foll ows:
2 WM. % saturated hydrocarbons, 16 w.% internal 20 olefins, and 82 w.%
[i near al W@918822ins. EXAMPLE 2 In this exanple, “an F- TPCTERMIBISAVI ng t he
conposition set forth in Table 2 was treated wth anthracene. This F-T
stream was der i FEE FPepEERFRPR VIRFASOBRERtan e autacyayeosas g

subsequent | yodied itd i209candries |y rediucBomiXeuy adisCtsahbfetFed ki lad ng poi nt

range of..peptyl to nonyl, (C5-C9) 0.6 noles,(112qg).of anthracene having a
95% purity gﬂﬂzs ?%F%thh?ebﬁ“%?%ﬁﬁ?%}ﬁg ack45#t89300 m aut ocl ave.
The aut ocl ahgdresaeaisgd aadduhbeactrd geggenabes wede agmbvedOfddie aut ocl ave

was hgat ed 2 . S..tQ.f he O els-Al der adduct between
t he Qfefi n %ﬁ% %ae%tfig{l ﬁ‘?éggﬁgﬂhdel%}%gé%?/% ac%n%?n ugtmggﬁegrf‘i(jéj'r ed during
heati ng. 31Tha-¥emovsd Frrdugb2SrEREByensdyeed nEla kechniguéwnrhadhs

conpl ete, tRReaEb LAY WoRpESPtsht 0 20C. The product m xture was
transferred to a %}aé‘?f flask, and the unreacted ol efin, saturated
AlzEiRa® okl

hydr ocar bon§P* &Gt 8° oxYyybrtdt-ds MEPER R b ARTI TS 8RASL t he¥t Hact i on
m xture by diséat |asltphan caefPneodugl. SwteansBturdinal myaevedrbBsnsugia Stream B

anal yged by J d the follow ng conposition: Unreacted
¢ 5%&{%%@%%29

~olefins: 1171 rnal ol efins and. 1.4 wt.% |inear.al pha olefins.,
81.9 w . % sat urBredahpgisd aremaining in10he. Hlank waoxpgehadese arhe materi al

remai ni ng i RehperddAsk MRFiNRGE Aok 13002 35bUTRY &l ¥ESCE 20T ik fa.800- 350C

%.
to dissociate the adduct "to”anthracene. and Pro.%iuct A described in Table 2
bel ow. Pro&8cenr¥hxaeensepadabPeedugid A desarieed riomTabdeadt bebewene by 15

distillatioprodher GORR@SisbpePsted ARC sBLLELE £l @AY WRERracene by
15 distillation. The compositions of each Product stream were
analyzed by gas chromatography. o
As can be seen from the data in Table 2, Product A is
greatly enriched in linear alpha olefin content and overall
olefin content over the concentration of alpha olefin and
20 overall olefin content in the feedstock stream. Product A
is enriched in linear_alpha olefin content gy 579%, and in
overall olefin content, Product A was enriched by 348%.
The olefin purity in Product A olefin stream was 100%.
The concentration of internal olefin in Product A stream
25 was increased over the concentration of ihternal olefin

present in the feedstock by an amount of 163%.



anal yzed by gas chromat ography. As can be seen
Product Ais
ol efin content over the concentration of al pha
| rwobr4g2edst ock stream Product A
olefin content by 579%
enri ched by 348%

cont ent

greatly enriched in |inear alpha

S

and in overall olefin content,

fromthe data in Table 2,
olefin content and overall
ol efin and 20 overall
enr i ched pca/gpoosess al pha
Product A was
The ol efin purityXBLBYySHduct A olefin streamwas 100%

The concentrati oseEPhARRPIGN TGH SATORRPED N FHULANBONSS FREMBLEFINGAS | Ncreased .

olefin

over the concentration of internal olefin present in the feedstock by an
~ampunt of 1 0TotdPOp B [ ¢ 2 it

SATURATED otrdbh&af ur td) | Mt er nal

Li near Oxyg Hiefdrs 99 (g) (WM. 1

(Wwt.9% Q effns 2 svt-Bb bquct A alo 0 32.7

67.3 0 | EXcISTEF es 5 ‘4. 66 -oPPePint and B35 W . % of

other interjdoduct & irs ¥he (j efin &oncenfral2.on gndéld¥e foncedrtrafi on of

al pha ol ef T rtheotef T Product A StTreanTwas T orther—emnranced— by

subj ecting thecelsitd sOMPgehieds Product A to an AO 10 adducting cycle. 9

grans of Produci A was freate
olefir to arﬁhrs"?cé'ﬁ\ggi ?l‘L' %e_%q:,

255C for 7

ant hracene addugh JML¥L £

were recovered as an internal o

at.a 2:1 nol ar

X% The unreacted materials were renoved fromthe

In stream ottons o

ratio of

| ﬁgﬁ;g?dgigg‘&g (rag eQtheh iternahi s Exanpl e at
I3t AR EELLLGH 00 (Ao BhoBEANG LD, 35, lisd 11 ate

di still ati orPkefiigminnehe kafincPredecht?r sirsem vassHirther enhaeeed n a gl ass
flask. The i suBgeetefly aidacens ¥&aosaRALA edodieima ke aheddn

10

15

20

25

30

adducting cycle. 9 grams of Product A was treated with
anthracene at a 2:1 molar ratio of olefin to anthracene in
like manner aS-described above in this Example at 255°C for

7 hours._ The unreac;ed materials were removed from the

anthracene adduct migture by distillation. 4 g of Product D

distillate were recovered as an internal olefin stream.
The bottoms of the distillation column were dissociated .at
310°C to 350°C for 1 hour in a glass flask. The

- dissociated anthracene was separated from the olefin

composition by distillation.

2.9 grams of linear alpha olefin stream Product C were
recovered and analyzed by gas chromatdgraphy as follows:
0 wt.%
olefins, 86.6 wt.% of linear alpha olefins, and 0 wt.3% of

saturated hydrocarbon, 13.4 wt.% of internal
oxygenates. Thus, Product C, compared to the feedstock
stream, was enriched in liﬁear alpha olefin content by
774%, and was enriched by 28% in linear alpha olefin
content over the preceding Product A feed. The
concentration of internal olefin in Product C, compared to
the feedstock stream, was decreased by 59% compared to the

concentration of internal olefin in the Product A feed.

")
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conposition by distillation. 20 2.9 grans of |inear al pha olefin stream
Product C were recovered and anal yzed by gas chromatography as follows: 0O
W . % saturated hydrocarbon, 13.4 w.%of internal olefins, 86.6 w.% of

I'i near al paola42zski ns, and O w.% of oxygenates. Thus, morgwoedesidé conpar ed
to the feedstock 25 stream was enriched in linear al pha olefin content by
774% and was eMnosiNel Bywasoanalvzefeas alpintusieefifnintennahtansver the
precedi ng Prpgasdr AlbBgdoldhens @nENtibakion of internal olefin in Product
C, conpared to Teegdstpck stream . decreased by 59% conpared to the
30 concentratior"ﬁl:‘g% Vﬁrgr#\h’?e‘%‘l’ @f‘]ipﬁ‘ai ﬂx\?gkn%r &°-R %Eeﬁpf- |  aono WD
01/ 14292 PCTibkR&NW18bdefiRsoduct D was anal yzed as a m xture of internal
and linear al pha olefins as follows: 53.4 w.% | inear al pha ol efins and

46.6 Wt . % of Exampler 3al ol efins. 5 Exanple 3 A Fischer-Tropsch stream
conprised of the GuRRSELTASbsElsthrabhNcbiprlBEL ok YRS USESoa i, eedst ock.
The FT conpositjion was derjived by passing syngas over a catzﬁyst and

subsequent | yS&F k9150 A5 bebtuct S'4sh ueRE 38 »A9998Foss nt Thant® of hexyl to
undecyl hydreatpdxdndonThas dexiasiblyi pasw¥asg USadaas okBe depd. Hydrocar bons

in the C7-C e r 5 t, . ahun 0.14 nol es, of, ant hracene
havi ng a 9500%5%% gﬁg g‘iﬁ%g%&g%flyt ﬁgsggg%isrf%(ﬁf‘)\ﬂgféspfﬁcgbei n an

aut ocltve. Tlheilbtgalpoistorel_ﬁ{m woresyl 06 wideatlahgddotesbonms atdust 0. 15
ol es  (19. 8gdmpd Lt idA thfﬁégé”géqkﬁ%efgeéﬂﬂiﬁ&df%%b@b?%sligigh The

aut ocl ave was. seal ed and then purged wth nitrogen. e autocl ave was
heated to 255C % TBNEenBEFS the Mash 8RBnNdaRte| s- Al der adduct between the

olefin and the anuhr aee8s- o hnklie 2_Wh@ChMNVE £ N8Rt umﬁﬂ;ﬁi& 'd£4 guring
heating. Once the reaction was cqonpl ete, the autoclave was
of the feedstock were placed in an autoclave. The total
15 olefin content of the charged feed wés about 0.15 moles
(19.8g), for an olefin/anthracene molar ratio of 1.1:1.
The autoclave was sealed and then purged with nitrogen.
The autoclave was heated to 255°C for 5.6 hours to form the
| Diels-Alder adduct between the olefin and the anthracene.
20 The autoclave contents were stirred during heating.

Once the reaction was complete, the autoclave was
cooled to 20°C. The product mixture was transferred to a
glass flask and the unreacted olefin, saturated
hydrocarbons, and unreacted oxygenates were removed by

25 distillation as Sat.Str. 1. The composition of Sat.Str. 1
was determined by gas chromatographic analysis.

The material remaining in the flask consisted of some
entrained saturated hydrocarbons, unreacted anthracene, and
the anthracene-olefin adduct. The flask and its contents

30 were then heated to a temperature ranging from 250-280(C to
dissociate the adduct to anthracene and Olefin 1 product
described in Table 3 below. Nitrogen gas was swept over
the anthracene-olefin adduct during the dissociation step

to facilitate olefin removal and recovery. Olefin 1 product
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cooled to 20C. The product m xture was transferred to a glass flask and

the unreacted ol efin, saturated hydrocarbons, and unreacted oxygenates

were renmoved by 25 distillation as Sat.Str. 1. The conposition of Sat.Str.
1 was detwoermmeel by gas chromat ographi ¢ anal ysis. The ret/Eptoas166 enai ni ng
in the flask consisted of sone entrained saturated hydrocarbons, unreacted
ant hr acene, wasdsep#ratad landciaelated ifrondybet anthgadeneskyand its contents

30 were theg;hediedich.a tge.ﬁp%r@f e fiang| Bgoaﬁm&%or%%%&&@ & ssoci ate .
roduct described in Table 3 bel ow.

t he adduct to, ant hracene and efin 1
Ni t r ogen gaé’g@\ﬁg gmﬁpﬁraﬂ\?e?’ast%e%ﬂ'hrg‘@@nﬁ”ﬂ?‘éﬂ‘ﬁ%’d&&? 1&E+3 nly t he
di ssoci ati opretept was fdetiekrminéd Wt efaisn chﬁmaﬁd)glﬁﬂﬂlllteaﬁHEySJ.s Oefin 1

produt 40 WO k 08 arat.ed _and sl.atedfromthe
ant hr acene by Oqldll4 %ﬁ%at@gnggggéte J&?tayg? pl(rao u€ 5'lwaié ‘r?ecover ed, of

~which B.7 gsabusraged divsriogariprs c(ﬁﬁ#@@aesi) oﬂveﬂr e fooncent p2 bikretofivas

determ ned Ryi@Ast&d rg)a%ear_-sam cirfi%'ey?éédséoc-rlbestrﬁiﬂl U5yl 54l cate that
Sat.Str. 1 is enriche sat urat ed hydrocarbagns :(al anesi over the
t

concent r at i SRS oFORRRIRALER Ay R FIREINNIR PG S88sPEEK St3eRafm by 24%
The concent waki pedwiedilbyh85@| e¥én the kbac&atr&iion bfShipRa oVéin educed by
55% qQyer the cg{lmept raegtl %Q of alpha olefin 10 in the feedstock. Oefin 1
product is gre y enriched in alpha olefin content and overall olefin
content over thelebircdnpradhoh inforgpphn edeidhedadd adphaldledfial i n cont ent

in the feedghpeknt dPRert 8fdTbsli rPIBAYEAt | Sy ihehednidn@ldiano!l efin 15
content by 202% and |n overall olefin_content, was_ K enriched by 197%

(((88.21 + 8f77ipha olpfig and opgmpll s}eisn confent) ip thp))feedstogkr  the
concent r at i enreim satolediadl hytisdiear henentidtkede)n alphhedidFih St ream was

ar eanyy. 1 edusRtln b0 Mezs , 20nd i RLASENSCopLeisplULRRRE e ocarbons. -
nOeflnlpro uct S 1Nnco renoval upon distillation of
t he enriched by 197% ([(88 21 + S. 7) - (27.18 + 4. 43)]/(27.18
+ 4.43) x 100). -
'Further, the concentration of saturated hydrocarbon
(alkane) in Olefin 1 stteam.was greatly'reduced; by 95%.
20 The presence of saturated hydrocarbons in Olefin 1 product
is due to its incomplete removal upon distillation of the
unreacted material from the adduct before the dissociation

step.
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C1l cti 43 NMM 41 4 ONePO1 014 O-1 . r-1 43U "--1 ,i 0L1

v) .i 43 0tocorl f2. O 44 4) 4 NoO) to #--1 owco 0 42. W01/ 14292
PCT/ EPOO/ 08166 The O efin 1 product was'also treated in the follow ng
manner to veobmmaes2 t he concentration of al pha ol efin. 0. @®6SEPIMBES Of

ant hracene having a 95% purity and 9.3 g of the .Aefin 1 product were

pl aced i n an aufTbel @¥efimHe prodact Swas ¢flise tomated b thee foldpying f eed was

about 0. 068 RS tb8erdiincd Qﬁxeaﬁoﬁl:@ﬁ&fﬂtﬁ%hBécﬁﬂﬁhm&rfﬁmat bOogs 1.2:1.
The autoclave was sealed and the ed wi th nitrogen g og i:aut ocl ave was
g%‘tﬁj e

heated to 25%eeSoPfeaRbthracans PB?’H’ h% T Epifaygapd Reen the

ol efin and tdlefimt hr peedwct }férEhplauédJc:lrﬁ\aa auﬂbehivsewermneStbtﬁBd during
heatigg. Onc e t Ied to 20C
‘The p?oduct ﬁie%ﬁr égﬁfaésﬁ'?r ans errgngfééa fe Iaagggf?g ,E\Y V%%t u'?nr eact ed
ol efin, satuiBat’ed., hyqro@arqi@fsn/anﬁhrmr@ampéaroxgmafe§ ﬁeie rBmoved by

“distillationasciiveies r@éalgdesha ﬂsmwrgeahmeprm&%glean Ofhé Nt er nal

%

A efin product was determ ned 2 chr omat ogr aphi ¢ _anal %/SIS and
reported bel@koChaTapyas Seatgd ﬁﬁt P35 LPENRI RS ite ERERfER&K consisted of
sone Diels-Alder adduct between the olefin and the anthracene.

10 The autoclave contents were stirred during heating.
Once the reaction was complete, the autoclave was cooled to
20°C. The product mixture was transferred to a glass flask
and the unreacted olefin, saturated hydrocarbons, and.
unreacted oxygenates were removed by distillation as
15 Internal Olefin product. The composition of Internal Olefin
product was determined by gas chromatographic analysis, and
reported bélow in Table 4. '
The material remaining in the fiask consisted of some
_ unreacted anthracene and the anthracene-olefin adduct. The
20 flask and its contents were then heated to a temperature
ranging from 250-280°C to dissociate the adduct to
anthracene and Alpha Olefin product described in Table 4
below. Nitrogen gas was swept over the‘anthracene-olefin
adduct during the dissociation step to facilitate olefin
25 removal and recovery. Alpha Olefin product was separated
and isolated from the anthracene by distiliation. 2.6 g of
Alpha Olefin product was recovered. The composition of
Alpha Olefin product was determined by gas chromatographic

analysis.
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unreacted ant hracene and the anthracene-ol efin adduct. The 20 flask and
its contents were then heated to.a tenperature ranging from 250-280C to

di ssoci ate the adduct to anthracene and Al pha O efin product described in
Table 4 ‘o9 trogen gas was swept over the ant hr acBERWEPIO®BI6H adduct
during the dissocigtion step to facilitate olefin 25 renoval and recovery.
Al pha A efin produgt was |separfated {and fjsol ated fromthe anthracene by

distillation. 2.6 p f i h progluct was.riecovered. The conposition
of Alpha Aefinp erct &ed by gas chromat ographic anal ysis.
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SEPARATION OF LINEAR ALPHA OLEFINS FROM THE OLEFIN 1 PRODUCT
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Da 4-) NOO aa Q~d? MOT1 k314 o0m zHvV a 'V wOzH'-1""
r-1 00 EE4goVic4) It OmNr-1 Ft E v+wO0) co-,I 4-1 Cx-01 O
44 0 -1 xd41V41-1 - 00omlaF d) 04119 O.i 0--10C0 UOwW
rC O H O 4xovWia4td2/ 14292 PC / EPO0/ 08166 Al pha 4 efin pr eduergonsmepared to
the feedstock stream defin 1, was enriched in al pha olefin by 10% The
concentration oRlpht Qkefiinobapinctn mmpaxed &pi hhorirrdatockcshpeamd to t he

feedst ock OffdeAnll SthEAmBnMRBedOEh AL Biefin by 108. The s
concentration of internal olefin in Alpha Olefin product,
compared to the feedstock Olefin 1 stream, was decreased by
5 50%. : '
. Internal Olefin product was enriched in internal

olefins over the concentration of internal olefins in the

Olefin 1 feedstock by 112%.



5 50% Internal Aefin product was enriched in internal olefins over the
concentration of internal olefins inthe defin 1 feedstock by 112% HE ||
WO 01/ 14292 PCT/EPOOros1l66 CL A1l MS 1. A process for treating a

-f eedst ochwaamzgi ti on conprising |inear al pha ol ef i ns PGIAPMVI$IE6 o ef i ns,
and 5 saturated hydrocarbons, conprising: (a) contacting the feedstock
conposition with a linear "polyaromatic conpound in a first reaction zone

under conditions effective to forgg rgfgi i.on m xture conprising |inear
pol yaromat i ¢ conpound- ol ef i n- addu rated 10 hydrocarbons; (b)

separating the linear polyaromatic conpound-olefin adducts fromthe

saturat ed hldroﬁgﬁ%é &o&heré%ﬁg QD £ LHER &&ngcsgl@l%nf' rst adducted
ol efin stream an sat urated hydrocarbon strea 1) dissociating

| i near pol y&PBHﬁ%?%“%o\w‘ﬁ’@GﬁdaéP}é?|?llefdd’cﬁ.ict@tﬁﬁngﬂ@]f"?@’é’cs'aéééct ed ol efin
streap t o f @afukhbedrhydr@dcuabons) |@ommmym@ds and an ol efin conposition

conpri si ng alpaolefln and oleflns ntaan the olefin
corrp;)_si tion vviltR Qﬁmst i?ﬁfg?w Eﬁﬁiﬁﬁﬁ lcf mﬁphéﬁ%?’éfi n
reacti on zopelyan n ®chy atbion azoren o m xture
conpri sing 'do%i‘h&% Y& FIRLLE £9MBON Yy 'fe@%%&oﬁ':ﬁﬁ?tﬂeefdoﬂngi‘ggﬂ%s. and an

internal olefin conposition; o(ili) separating t I'1 near arofmatic
conpound- 23-iPpABaPOLYFNARasier FAMRARRAT stisnpaAEc e ANY @r@th‘lr'x‘!:eﬁe

obt aijped frqmdtrbeaﬁﬂ)@k@, olefin reaction zone to forma | | near al pha olefin
adduct ed stream

dan ntern Jafen Shhgany oéoérﬁ) diss ckatlngthe
| i near pol yaron‘éﬁl S HH Rettn e PRIYRA 'Bfgﬁn Giaa ?ﬁ the I'inear

al pha ol ef i mdaddtst £xom sttheeamtuoatenl rhydaesarbpokyim ot maaccburpounds and a

l'i near mixture to form a first adducted olefin stream and a

saturated hydrocarbon stream;

15 o(i) dissociating linear polyaromatic compound-olefin
adducts in the first adducted olefin stream to form linear
polyaromatic compounds and an olefin compbsition comprising
alpha 6lefins and internal olefins;

o(ii} contacting the olefin composition with linear

20 polyaromatic compounds in an alpha olefin reaction zone
under conditions effective to form a reaction mixture
comprising linear polyaromatic compound-linear alpha olefin
adducts and an internal olefin composition;

o{iii) separating the linear polyaromatic compound-

25 linear alpha olefin adducts from the reaction mixture
obtained from the alpha olefin reaction zone to form a
linear alpha olefin adducted stream and an internal olefin
stream; and
o(iv) dissociating the linear polyaromatic compound-linear

30 alpha olefin adducts in the linear alpha olefin adducted
stream to form linear polyaromatic compounds and a linear

alpha olefin composition;
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25 8. The pr podgaraiatimgy compoufidrdlsifite hdducy isyvddssogiahed bt al

concentrati OgeQf; éeéﬂéﬁ;_iﬁegrtlt@lyamﬁe%ré&&‘&hﬁ-olgkmﬁaéd@w% gl efins
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comprises a stream derived from a Fisher-Tropsch process.
5. The process of any one of claims 1 to 4, wherein the
feedstock comprises from 15 wt.% to 70 wt.% olefin, based
on the weight of all ingredients in the feedstock.

6. The process:of_any one of claims 1 to 5, wherein the
feedstock comprises from 5 wt.$ to 95 wt.%. paraffin, based
on the weight of all ingredients in the feedstock.

7. The process of any one of claims 1 to 6, wherein the
linear polyarométic compound comprises substituted or
unsubstituted anthracene and/or benzanthracene.

8. The process-bf any one of claims 1 to 7, wherein the
total concentration of olefins and the concentration of
linear alpha olefins are enriched in the olefin composition
over the concenﬁration of olefins and linear alpha olefins
in the feedstock stream, and the concentration of saturated
hydrocarbons a;é reduced in the olefin composition over the
concentration pf saturated hydrocarbons in the feedstock
stream. '

9. The process of any one of claims 1 to 8, wherein the

feedstock comprises a single carbon cut composition.
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9. The process of any one of clainms 1 to 8 wherein the feedstock
conprises a single carbon cut conposition. 47 111222222 H Tt 1111
* CLMSIIII(r)l HW 01114292 PCT/ EPOO/ 08166 10. A process for

-cont act i mgpexMismear pol yaromati c conpound with a feedHSEPOUBSosi ti on
conprisin*:linear alpha olefins, internal olefins, and saturated

hydr ocar bons,10.sapprecessy fickve cohbaEhENg ra)miﬂeersapbrar@uhmmnds in5

the feedst ock ;¢QTROSLLAAL cfo%mel&k E‘édnﬂ:x‘i%%@%&h@@x a&@phaa saturat ed
hydrocarbon stream subsequently contacting a |inear polyaromatic conpound

with the ol efqh?féaﬁpoéﬁ?’a}?l (?&FFSFP§1 n3Pd i tratephByarefd ¥Rensnd i nt er nal

ol efins, and seprpatahy nﬁhé hﬂelﬂmeafrahphae @a&furasearnyaw@m&ﬁ Aal 10
oIefin to f | i,near ODhaoefln stfeam wh centr%tlon of

| i near aI pha%& CRISFRCK HEPPOSALH 81 BRato%dt &R ﬁ? ?f“éaﬁ?‘f‘%oselh ChéF%ver
t he concentra |sa:tu@fatéqi nlaaim@lrbha eteéams subselquehbiystomtadctnichg @ t he

ol efin corrposllge%r}_ pUEyéi‘énlla{t <'_J lCIO{ni)OM1§ #J.th the olefin composition
comprising linear alpha olefins and internal olefins, and
separating the linear alpha olefins from the internal

10 olefins to form a linear alpha olefin stream, whereby the
concentration of linear alpha olefins in the linear alpha
olefin stream is enriched over the concentration of linear
alpha olefins in the feedstock and in the olefin

composition.
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