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OLEFI NS FROM A STREAM CONTAI NI NG SATURATED HYDROCARBONS, | NTERNAL :
BRANCHED OLEFI NS AND LI NEAR ALPHA COLEFINS The present invention relates to
a proceswdorngseparati ng ol efins from saturated hydrocar pepgprordsgisgOr €
particularly, to a process for separating olefins from saturated

hydr ocarbons in a Fisher-Tropsch (FT) stream 5 Many industrial processes
produce ol efin/saturated hydrocarbon streanms that are m xtures of ol efins,

saturated hysHOTEEDEUR ST RNBIGRD : fAnS ar Ly in
t he manuf acture_of ggllﬂmrrers such asq%%%ﬁh%ée%\%,ﬁaﬁgf rslelct:ﬁ?ﬂMtgAn&g%%g‘M

addi tives, or aSONh @i 2REYRABEDt HEDROGABBONGet THHERRALI OLEFTHSj ves and
detergents. Sone i ndiginddp @L%&e%}ﬁﬁi%fwﬁﬁ,ﬁ.{ efd.L@:Eﬁ:y eans by
efin catalyst p‘to P 5

ol i goneri zi ng et hyl ene over an alpha o uce m xtures
of alpha and internal olefins having a broad range of carbon nunbers.

However, these SteegPeseoly ikwreoit ildie 1496 s &ty a g gedst ock
materi al, which adds a si nificanlt cost tosthe ma ufa%’?&réfogf the ol efin.

On the ot héf*RERREIthE S EXAm gttt (ated drvstesia rbtoaust, s andi tloran
| nexpensi ve gadthadsl iy RiAs N oo 0ddoitd c PR YLak dgs, coal,
e

coke, and ot her carbonaceous 20 conpounds to na ol gomer's corrpf"i sed of
ol efins, ardiEtiated dydfosasdond roy Farfites TIHRs il (FTocesseahowever, is

not very sel ect ety ridie cratadiidanals Yaldne Mhidie Leagtlen conditions

and catalysts can be tuned to rmanufacturé a streamrich™in t 95 desired
speci es wi t ¥FEIRIPPY SSdeamssthhadmare Iwirgeirgsecdentlagensf, sheuEitedr eam

contains ot heyartoamdls, GRRPUKYIRHMEN Misle A% ' LR LRIV N ed

ol efins, which olefins are purified, and then sol d into
mar ket s. Forifexdifpmanuf aghyirealofc pmsing ks tase gmlwielthyl eheFEBs20N, WO

01/ 14292 PCHEROV/RBHeRA GRidia il el Mt Lérs(e;li(e};tesﬂr}eldﬁ%tt%% hydr g.g%(rjbons havi ng

a broad spectrum of nol ecul ar weights I ns, aromati cs,
10 production of oil additives and detergents. Some

industrial processes manufacture olefin streams by
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 ethylene 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

j 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 rich in the

25 desired species within the FT produét stream, a large
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



oxygenates such as organic carboxylic acids, alcohols, ethers, esté&idEtB 2l
ket ones, and al dehydes. All these 5 conpounds nust be separated fromthe
crude FT stream before a particular conposition nmay be offered

conmerci 014 further conplicate the separati on operarcomroddagss-T
stream contains conpounds having a w de spectrum of carbon nunbers, as

vel | as a wreptyhei@tyivfund eff s tumngdfdsta Abd-HK2Ph$ REH Bsad
internal i fi | inear. _olefins, internal branched ol efins,
al pha br ancﬁggé%%rﬁi#s],smogén e N B r%l,eﬁ’d'fﬁf G MR S fad ki ni | ar

mol ecul ar  erYgERateSeparhnta NP myEhiics Aaiiony e shiTREC £5cdio N0 easy

task. Convepii | distillati,on nethod re frequently 15 i nadequate to
separ at e sp%%#gggha%ﬁég*%ﬂ g(seeﬁ%/nersel z?trbqu ﬁt?cﬁmiqf'gs poiftls. th&S4 ous processes
haveSbeen proppseotis onest s evdparatseparaing e hideermnts SReG e ddran FT
streamwithanaéjf,élj_c(_;l_i1 Ep}arpurit . that a particular conposition is 20

accept abl e TP the Tt Ehded PP 53R M5, Predd shast commergigrl lbpar®e i ng out

di fferent spectissr icompl Ffdatyd remsdgittdidod R dist i9hn, THRS Wals SIQKES.
whi ch are rest%i cted._to a feed having an average carbon nunber range which

is more |iRPE et Tha P THHPL<IATEE cortidianisre & mrboad sediarum 25 of
aver age cariambgnsibeds wellgidy) 4 rﬁmeca,aq%cgt§ hee ;ﬁh%i%%sﬁ;a)e&g%%pgfg ;n(flﬂpﬁ’e

t he lgse of up(sr-f.racti.onat ers often operated a

use of olig 20t TRFC St A8y leitean fAledhiingn ©dathd quesaro alter the

boiling poj ; t SREG in.the ET stream ny reactive 30 nethods
for separ at?%ﬁé%ge'ci%?l n anq%lanrs&threé‘: lc?f%’, all?%\%e%’é: ,né\ﬁde&lie\fé-lnf:react
with ol ef i Rt Yeliciohstimmousiny oo edtiiddg Haarealsfimilad moMeishd ke

desirable tg ct atjon operatiaqn on an FT streamin which the “#
activity andefﬁ%‘]'of %‘PZ% B I‘—E'I’::épz"(?d) ating Lhese, sPRGiffeds e kasy

di ni ni shed B3skhe Goresentiond]l dimunildeon hethddst HeRMSE e y
OxngnatGS;iﬂgﬁéﬁha{éﬂggrE%ﬁE%JQQBQﬂg%?ééaHgé¥%gp%ﬂ%sgaygzgﬁ%%%dFarbon
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 composition containing a broad spectrum

25 of average carbon numbers ranging from C5=-Copn, the use of

exchange resins, the use of super-fractionaters often
operated at high préssure, and the use of oligomerization
catalysts or etherification techniques to alter the beoiling
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
simultaneocusly rejecting paraffins.

It would be desirable to conduct a separation operation

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



nunbers rangi ng from C5-C20, and whi ch distinguishes 5 between ol ﬁf [ EE Zﬁ’@d
paraffins in an FT stream US Patent No. 4,946,560 describes a pr clé: r
the separation of internal olefins fromalppa olefins by contacting a
feedstock with an adducting conpound such as anthracene to forman olefin
adduct, separati fromthe feedstock, dissociating the

t 10 duct
ol éfin adduct t oau‘tg%ec’:%{%d‘%%‘ctpr%% TSRS Py e ainsfsence of
conposi tion enriizpedivied pha tHeefdipead SSRPAMAL | B(S;H,} e .ant hracene
fromthe al pha gl efin. This reference c{oes notaasfsuc{g’%' t %theteé}desq'rcg'bi lity or
the capability SfeMEs A fHMh SN dpatiste banst iofs sverageataariiond
hydr ocar bons or pumkRads qlg@{agq eyl X at Hydr Qcar bgns. WO
98/ 57911 descri bes a process r@or tdr?fg dssre(pagroz{t ia%aatégﬂqr\ r?g'asr Jé’lqbﬁ‘zi-%@lsefi ns
from a f&edst ocPEHRST QAREIND@Nst Frctedf ialsphiar @refENsw@dmr 3- br anched

al pha-ol efins. The gy @GRSH rigs acting the feedstock with a
| i near pol yaromatic co%\paouncf(ﬁ?\}i r%gj%?r?rc’gergoordeﬁ&%é' & PLOc&s8: iforr thes,

such as ant hr acé®®anadifar mfa dniteaaral allpfing dfich addmt o 1$AHY the

adduct fromthe f t ock,. di ssoci,ati,ng the adduct, to produce a“linear
pol yaromati c conc%%&ﬁgﬁg?ﬁ@o;an £sies ﬁ:r?c(!‘o % ARG TERey campouindesuch as

al pha-ol ef i ns amdtieparend ity ddrnt ha ldlegam SRV, ONRIdL rﬂaottgl fromthe
| i near a{ooha-ol %f idn. tTms r ferfnc does not suggest the desirability or
the 30 capabili t)‘}i or "a %dtz‘r?e 5 t Sigsaqiat imom hhes stlefineddduct
hydr ocar bons or thireeah deata ol gfddtude ARt hSAdYR! %.Q‘Ld")é@{ Q,fq_%rﬂgns. The

ol efi

present inventign relates to a . process fqor separating ns from

saturated hydr oE2f58RE SRy 85 Lhede dft @l phae fliefgnuhéns ofepasattd ngepartat e
li'near al pha 1 thEERnAGG4centd £rAneftines au® igllarnal Qﬁll-gls' N £o LG RF OCess

of the present invention is well suited fo treating an Stream “Fn
particul ar, thef9%fs AtORIGHESE Fhec des xab iildaat iom the feagddtiddity of

conposi tison conphithiradenieNedy salphiatd efid¥ns from saturated
hydrocarbons or linear alpha olefins from saturated
hydrocarbons. '

WO 98/57911 describes a process for the separation of
linear alpha-olefinsg from a feedstock comprising 2-

20 branched alpha-olefins and/or 3-branched alpha—olefins.‘
The process comprises contacting the feedstock with a
linear polyaromatic compound having three or more fused
aromatic rings, such as anthracene, to form a linear
alpha-olefin adduct, separating the adduct from the

25 feedstock, dissociating the adduct to produce a linear
pelyaromatic compound and an olefin composition enriched
in linear alpha-oclefins and separating out the linear
polyarcmatic compound from the linear alpha-olefin. This
reference does not suggest the desirability or the

30 capability of anthracene t¢ separate olefins from
saturated hydrocarbons or linear alpha olefins from
saturated hydrocarbons.

The present invention relates to a process for
separating olefins from saturated hydrocarbons, and

35 thereafter treating the olefins to separate linear alpha



S internal olefins, and saturated hydrocarbons, conprising: (a) F?W?EQMH”Q
the feedstock conposition with a linear polyaromatic conpound in a first
reaction zone under conditions effective Po forma reaction mxture
conprising |inear polyaromatic conpound-o 8fTn adducts and saturated 10
hydr ocar bons; & separating the linear polyaromatic conpound-ol efin
adducts from PHEFLRSUAECE]L PddaBd@fd.nisn t Féer pacidess off Xhe @re@ehdr m a
first adduct ednglegkiinstilse n ral dr ocarhon strean1 15 .0(1)

di ssoci ating i near po|;§r§%3?;§”?§é%§ﬁﬁa % Hﬁg Afdddt ST e first
adduct ed ol efin sﬂﬂeﬁﬁﬂﬁécﬂdﬁmflmheae iklpEEBLHQQ4aW§ka@g§29gr treatin

g
PCT/ EPOO/ 0816 ti and ol efin conposition conprisi ng
al pha oIeflnsgaﬁgbﬁﬁﬁggﬁa %m%@ﬁ&%é@ 3 c@%ﬁ&aﬁhél@méfpﬁeébm903|t|on

with | Bnear pntyana&abﬁefauspoundssh&u&ﬁt&ﬁph@dgb@@fgor%acEJQﬁra e

under conditions gBEeE% ﬁg &9 rgla rea tion M xture conpristng li gér

pol yaromati c conpodhd=PPREEFIBPpRASoFerAatogkdGemposAtion Watdr nallioketi n
conposi tion; p@ﬂyayomamacatbmgchha linn@are i RpGky i near

al pha ol efin g gg%s from.the reactﬁgh nlx?%re%égg%%bﬁa%%b %%gﬁfihe al pha

ol efin reacti &°P3 PSFﬁFélVFlﬁ@aﬁ°§@pﬁarGP&ﬁinnamdu¢med smm@ammamq an
internal ol ef Linearepsl yarematiw) a) h r _Rol yarona

conpoqﬁ | i ngar algﬁa glefln édd&%?%ggﬁathéggﬁhegg g?gha %ﬁ %aﬁufg

adduct'8d st re3WATBCREPRPFF near pol yaromatic conpounds and a |inear al pha
ol efin conpositionp)wge c [ r. al ha ol.efins. in.
the |inear alphamo ef|%§§%t1H§|Fﬁgnggégg%rggﬁg%r8b8§§Fh5° POHAERPLEELBN of
linear al pha BHEBFRS ﬁﬁoﬂhéhéléﬂtnramedohgdxntambpnandnlhmeceagemﬁbgtlon of

| i near al pha n | @fiiqC osition,is.enriched over the
concentratlonﬁ%ﬁﬁh?ﬁegP gb?ﬁag Pnsg?%ucﬁgdf8&83980Et?385bﬁaﬁn5 to the

pr esent |nvenFPEHrFﬁeﬂehvdrapsébon stream;
15 ¢ (i) dissociating linear polyaromatic compound-olefin
adducts in the first adducted olefin stream to form linear




provided a process for contacting a linear polyaronmatic 25 compoyndcps fif) a
f eedst ock conposition conprising |inear alpha olefins, internal olefins,
and saturated hydrocarbons, separating the olefins fromthe saturated _
hydr ocar B¥A8/H48¥% he feedstock conposition to form an ol ef iPCT/EPosrysdes ti on
and a saturated hydraocarbon stream 30 subseqye_ntly contacting a |inear
poIyaronatﬁﬁﬂd@mﬁ&i%}QquﬂpqqﬂﬁﬁﬂQﬁdrﬂnxnﬁﬁﬁmnisnwgnﬁmnﬂdﬁrﬁfﬂpﬁnﬁyhgalpha
ol efins andilghy iR¥ iy &fddSin @ SERAN A the linear al pha ol efins
fromthe int 5 nal, ol elfi ns to .fnor m éﬂ Rﬁ'e%lr{allqpha olefin stream whereby
the concentrat 9A3af [SOPEACtHINsh4& s @fliewfs'.rB&umpodmlijgégeapqmt?gg_g%/agsiggn
streamis 1a1fhay ; VO . .
concent r at ?:g{l of | ia(r?eg al pha. (ﬁ]se%"lnrfs%%l ﬁaq%ea P&@#&b&?%oq F¥e ol efin
conpdsi t i ortNdpe coaed tdionsamfifie did vier eat e&zbmowrnmdi@tn |Hﬂ-g~:3:ture0| efi nz and
saturat ed hygi-aGan5 4 f gaturated 5 hydrocarbons as use

her ei n inC|ud£§9§ﬂ%%22§f£%§b§%%_ |€§mé%ﬁ§<ﬁ%$ﬂ?qﬁﬂ g&ﬁﬁ?&ié&FﬁVHﬂéféﬂﬁons
may al so i RslduEsomet ampingeurned slef ias dbmplmg;rﬁfﬂ‘cil n;l AB oldef ll'ﬂ means
any conpound caqut:ai:Ri | t .Qne. .carbon-car bon qubl e bond. e

ol )éfi ngp may be%ﬂls'%égr %%p%%aﬁ:ﬁg%cﬁg’& l&&rﬁalfgé‘tog‘é',aré’&?_ttélcn SRMPOYSIde doubl e
bonds anywhldmgaal edgphiehelelfdim adsinrtsi tﬂrtoad,tl-jle_nl_s;télas;th ltli]'rcog,l,t ad x t uGent ?I n a;?llyl
or icycli r. S nt ai,n,het er Qat ons. he ol efins may contain

i Zdt)i es aIog)r'l‘:%'L\?Lvll(!"f‘a h’fé:(r%l}nal%i ﬁhéatl'lpé’ao a@%r‘ozﬁﬁaﬁﬁdﬁ% AvGie P WO @ t he same
15 conpound,inearmay phensilstf isolaeldn ot dars taledaph alnid an Ci)ﬁ%'e%'allp*a%Fﬁn or
cycl oal i phaf,d aM-tQ %Iiphatic noi eties on the compound. Preferably, the
olefinis ané% i phatic conpound. The ol efin may be branched or |inear
Exanpl es of ZOOHﬁaMCHﬁBgobﬁeku@F &hby%in%ﬁf!poQ@a%Fhﬁ¥§E{Eu B%QEEgS.TEQe
nunber of turation i nt.s alo the chain_is also no ted.

ol efin mngzl%ggn%t%g?’,a g’ﬁ-efhflr ia_d,dn S, 10yrds digead aflebanolefinonal |y
conjiigat ed adbiuetekekitready to form linear polyaromatic compounds and a

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 Q;

25 compound with a feedstock composition comprising linear
alpha olefins, internal olefins, 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 poclyaromatic 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

4+



al so contain acetylenic unsaturation. An al pha olefin is an ol efj H ﬁﬂgﬁ@
double bond is I|ocated on both of a and P carbon atons. An a ca J m
is any term nal carbon atom regardless of howlong the chainis relative
t o ot her whai/H29%engt hs in a nmol ecul e. The al pha ol efi n negT/EROdOSNSSAr OF
branched. Branches or .30 f tional groups_may be | ocated on doubl e bond
carbon at oG TEHER n&BFaEgRPatBl?ﬁénéoaBIéhBoﬁGeééﬁﬁﬁh aadons,

or anymhere;giag“akgmglhheoﬁgbagelgﬁckbone The al pha olefin may al so be a
pol y-ene, wherein tgp or nore 80|nts of unsaturation may be | ocated
anywher e al ong tH& $Pd1 SEERaB052 e bIraned2cpupripes/ 88166askol ecul e, so

long as at |d¥é¥1ﬂ§“ﬁd@°%@hﬁrﬁ@@@ h§dk8c5980n§|phghgoé BgnongaEﬂ#§£g§|
olefin is an o]l efin whose doubl e | ocat e ere al € carbon

chai n° excepth ¥ OGAF P Se A N&RdcBPBBANalBALUERE ﬁﬁtéﬁﬁat alpﬁrafﬁuy be
linear or hancheds Bre sheoabien H&déo@é@ﬂﬁﬂsoﬁa?gna%btEBEQGdQnOEHE

internal olefin is not limted. Branches or funct groups nma
| ocated on (HI&BUR% SHEHd 2EaFYEACRASAELLBA- car bon atons adjacent to the

doubl e bond car ben @y, m@%n%oa?}&’Y%fﬂ%SuﬁbsEoﬁl:?gglhg &Qggugéﬁkbone

The olefin may al so be substituted wt em ca active ronal
groups. 1Tuﬂﬁ§%RH%E?%ﬂbq@oﬁﬁ@DﬁesbopﬁcIuabethésélndemavfbedlaaeaxygenates

Exanppes of bt lobnfjeaskieue Euaesagngblaagwes %ﬁﬁlga%gg@él 15

al dehyde, keto, thio, ether hy dr oxyl’, er of functional
groups on EiQﬁﬁWQﬁHQEqLQHHOFhPIﬁh?éﬂr syhstitusedeonuhsybetpsutay, be | ocat ed

anyunere ol ogédie, 431062 Backhens: T0BubgedRLOBknLs1IeRBEaL LY Bheduced by

commercial 20 processes such as the ol |g%ner|zat|on et%
optional ly fol | d&d BPiissnBeyzensAIANATYY Bpiopbes| ehangomth an

Al ternativelay gl ffeedsicgel ommY pRe t iBr fdveed RYthbf Eh&clgheTropsch
process, which typically

15 compound, or may consist solely of an aliphatic,
cycloaliphatic, 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
number of unsaturation points along the chain is also not
limited. The olefin may be a mono-, di-, tri-, etc.
unsaturated olefin, optionally conjugated. The olefin may
also contain acetylenic unsaturation.

. An alpha olefin is an olefin whose double bond is
located on both of a and B carbon atoms. An & carbon atom
is any terminal carbon atom, regardless of how long the
chain is relative to other chain lengths in a molechle.
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

points of unsaturation may be located anywhere along the




contains a high proportion of paraffins. dA Fi scherazggpioﬁgog{??gﬁi FEB 2004
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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-Trops--
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
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bed reactor(s) is used, the tenperature is generally within the

190C to 270C. The catal yst used in the FT process is any known in the art,
but pref &¥@bi/1429% om anong nol ybdenum tungsten, and G oupCWEPS/BDSEDOUNS,

i ncluding iron, cobalt, ruthenium 30 rhodium platinum palladium

iridium osaPoditiondinayibastunédthe énhanod nghe condintateHsl e irs ot her
netal s, and c ] fn t free (o) s alloys, or, as .an oxide
or car bi de Sﬁaotaﬁce?%g%pgﬁﬁdgﬁ%?ﬁgsogeé%#?{lﬁ%né%dgs%’gy%en%atecsotkﬂ {*Mased
cat al ysts hateeapundAtbennattvebes ctbé caealystd dndFBERAOMENND 01/ 14292

PCT/ EPOO 08 ; u | L ned 1 nportance as a tal for, the

cat al yst m%gﬁd%gggﬂ%sﬁgﬁgﬁgg%ﬁgé?gﬁé’o?g?u?% en%]il?i%m\% yor?%fgé%der

hi gh 5pr essuapdcdedieasasthdhaseuski ¢f edléfiing handiréxyddnattes qgnitzes whi ch
catal ysts aggrggﬂbi nations 5 wll favour the manufacture of desired species
in the FT [Féaction conposition. For exanple, fused iron containing a
pronoter such agepetaddyuntie oxécesooncensitiems wlllvivery d¥pending
silica-al um_nna, suppar e_known as FT syntheti calal ysts. Anot her
exanple is PHetﬁgegngcgﬁa?guﬁ%?ﬁ?. Tﬁp%%ﬁjt h:g €t ’é\%ﬂ‘/‘é‘?ﬂ%{be of

produci ng | eempeeabapesduatpgfronnt D xOBD0CHeaal daleni gkgl based

catal ysts, and produces a w de spectrum of species. Wth the proper
sel et i on oPTESEERERL §° pPBNBERFECT afBOBt ABPOFRRAT 1€ oFdi HatI IR the cobal t

cat al yst cameotgaeg);oa&é EBNH{AGLYER/Ba FRORORbAS LML | e id £1g, desired
species. Oher_catalysts, such as ifon-cobalt alloy catalysts, are known

for:their s8raéti ¥Pty LtowBFEIBFaPiYisitAfet-BettBP - Hrbceard c@imliti ons. The

catal ysts nMppubeyf 4pBEe0veRbBELDI 2hEIngOFrafl $i ALEIEDOFSPRNIRSLr . A

| npregnat ed, kneaded or nmelted on to"a “suitable support. The cat al ysts may
al so cont ai N3pr6Ht 8fsTEBCHPEnBEESEhecoRAI GRYAELGNACEIViRG usadbi lity, or
sel epd i vityinsuhbahbea BLATRESEA (bACLUIRE) kBbE, OF A1 kah IME ealdd dretal s,

in free

ranges from 200C to 250C, preferably from 210 to 240C, 25 and \Aheré%gl ry
i

slurried bed. The temperature in 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 aﬁy known in the

art, but preferably from among molybdenum, tungsten, and
Group VIII compounds, including iron, cobalt, ruthenium,

30 rhodium, platinum, palladium, iridium, osmium, combinations
of the 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




25 or conbined formas an oxide, hydroxide, salt, or conbinations1tFiEgref .
An FT streamgenerally contains virtually no sul phur or nitrogen
corrpoundsW Y,\gi’rﬁg may be deleterious to other catalysts which derivatize
the ol ef i P Catal yze the 30 reaction of olefins in ot hEBFTHEPPURIES | zat i on

or polynerjzat] es. Regardl ess of the nmethod used, however, the
FT process %één%lg%%#@ﬁgﬁae%tq@é%% WPSEHARLIAT & p%Eads, TeindBR el ds a

wi de vari et gabdlspreorieich vidtnura ttonTiasindtdon df i md0di A0 Wikl 114292
PCT/ EPONOS1 | ol.yaromatic conpound used in the process of the
i nventi on, ?A%?/%sr ,dll{]‘g%at?%q}{ﬁraﬁ'ﬁsﬁpgﬁelqo%ﬂ@tff dhose e Kidddhtiton .of

ol efins froohsatxr atedl hysrapairdonthiich aatdilstiy eHA idbridig A ggnce of

oxygenat es sjnce.oxygenat es do not significant|y inpair the perfornmance
of tﬁe | i ne"é‘l%ffpfo‘-ing/% oﬁ%ﬁ & © W 198 sidest SReciies ddydhe BY FT

stream it tea¢tbidre camplesitiont t Rir ARanglGaMURLe IPLAMINAGESY a
containing _ol efins anq_bsaturat ed hydrocarbons are suitable feedstocks 10

for the proREZROHY* (HE DB A3 iGN OXUISS Qe SER s @dnmmigent ai n

from5 wt. %¢t osObi od-2humidd nsupgdit Sr@TBindeleY im0 Saluatgd hydrocar bons

conprising paraffins and cycl oparaffins, and optional 'y other conpounds
such as arg?réﬁ%sét%pt M%‘%/I}%F &FABLE e heurseehoe meftadd 15 al kyl

branohes, abcbaXyJesetiss Dneact Qe dFe prRidHN ngf 13ds ujerwaﬁ'ﬂai Sdd the
e a

f eedst ock streahmt.o t he process of the inventiion. The preferre unt of

ol efi ns pr eS¥REPEF 3 RVET the (RS dgde ) bapers catakvsd-sz0 and % based on

t he wei ght p2&dwied he ﬁTdé;tgrqu‘ﬁhQ,@rgﬂgg-e%f_ | igieqy 3 inin the
FT streamis pot Jim tfed, but preferably reJ{nges from f%‘eo\lﬁq{o%et%{) 65 wt. %
based on t h&HRFGIR™ AT ( TRPRET st EHAMOLRE S rammghtotdferomedialol ef i ns,

i ncludi ng beeisiesk BdmNA lefddbn 1 @nd dNtaN a0l iSe LU | i near and
branched, is also not limted, but preférably ranges from21l w.%to 55
mﬂ.3§ nmor e Manutacture a composition rich in the desired species.

_ 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.



preferably from5 w.%to 45 w.% based on the weight of the FT 15”@%#1“5
The anobunt of paraffin in nost FT streans ranges from5 w.%to 95 wt. %
based on the weight of all ingredients in the feedstock. In some FT
streans, WOel/HI9230 catal yst is tuned to enhance the ol ef i RCT/ERPGIHSES6at | ON
and decrease the paraffin concentration. In these streans, the anount of
par af fi n gener dltey Jdaegas PolyarSmas i65 campenot uskd sthr ¢éhm phkioceiskefFT

streans wh t, .cat al . Un enhance_t anpunt of_ paraffin,

t he am)unt%{) = Slg]q'p%l}alfqﬁ’n %?%"ﬁi"s#eg%rﬁﬁa &L IyOI}Flegg FER-EE $8Twt . % The
51 1 F E &OkpAR0L/cM 262 REFABBODr081 66 tamateids hgtrochebonemiauaas in a
FT stream C ) ates and arqmatics, nake uyp nost of the renai nder
of the FT é#r%a%amaﬁé}/g&e% enarary r@é‘é’ﬁtehiaﬁeae'nﬁdﬁ‘t% PXNGRRG TR & 5

W . %to 40 mat %idviinfoircaartdyntisnpafi rotther pley fprodneles oF ahe 1Apeairti es, | ess

than 5 vvt.f__{gloigg/rolggaé)resent I n st FT streans. The feedstock may be a

r

processed cam whi o has “%een fractionated and/ or purified by a
conventional ditsitlid |mtfieaencextisamaidentooa @Thetreapar dti 98 @pebati on to 10

obtain a desirted .car unber cut, including_a conposition .cagntaining a
m xture of %%cﬁ%%sntonou&;gtg}gs} ¥ 3EERGMe mc?élleb&;fg a8t PEGRESSi R0 21 8dd% o
remove hi ghorefinovaribidd ngy ateehhguidea rbeelsudireg seliehble, fRadaftlbdors,
aromatics, and ,_.oxygenates f t he crude ,stream Wen the separation 15
operdtion i%°%o é?’e‘%f:edif’ d:ltrs?‘irﬂel PTG e AEXER T xMasE SEERRaEd ng the
adduct, it s$isremmd eroerhirhairdmhe fweedstteclos waed ioletfigspr @gess of the

I nvention contajn, an average . carbon nunber rangi ng from C5-C20 and wherein
e pr edort BRSPS KA Ry Aot o RY: FeZ9d Hatue. of

C5-'C20, i ncandioecldierd fhiany, pold apayiRinad 1y othen ¢otipbugidenishicns apar at es
the saturated hydrocarbons fromthe .ol.efins when the average carbon nunber

of the feeds?BLGhHPRHEPTHEdoMIRALGiNg SAUIARES &F Masgtarated hj s
rangs, inclabkye.bdethédie avbrageetdted) Basy of the weight of all

ingredients in the feedstock stream to the process of the
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 étream. The
amount of other olefins, including branched alpha olefins
and internal olefins, both linear and branched, is also not
2. 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. In some FT streams, the FT
30 catalyst is tuned to enhance the olefin concentration and
decrease the paraffin concentraticn. 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)



25 the feedstock exceeds C20, the polyaromatic conpound-olefin ?

boils at a | ower tenperature than many of the species in the C20 ﬂFEBZW&
f eedst ock conposition, thereby |leaving these high boiling species in the
reacti on worr/1a282 bottons containing the adduct. Accordi NnBorERGAS16S
particular linear 30 polyaromatic conpound and the particul ar feedstock
conp05|t|onamhoutd bé ebheeleompduhhatlhhe Frneareaf! ¥aeamti ¢

conpound- ol a§ gsition in_t reaction _m xture boils at a
hi gher tenp§?2?8§ F% @ngrogﬁ%ﬁﬁ? rof@ ﬁrBBCP@&tpS?aFPFnr§ﬂéépé§rlﬁfthe

f eedst ock onbelﬂTlsﬁrEEB 7964 HEbO@éﬁéEQZl?CEEEE@Q&0§A6§m€ﬁ§t§e§ah
separ at e. ref h% E ? % k streami1s preferablg one whic coﬂtains
5 e n% e

an average c ?%o -f r YAPBT: mopntgnginpEResr byepabryctangi ng

fromsé to aBd ampuwheiesp 1@95ptndﬁnsnaat%9|ﬁBynbépﬁséséntslﬂﬂhBhE prt hese
ranges, |nclg5|ve These types of FT streans are generally processed by

one of the f EﬁﬁF ues i dentified above to substantially renobve cuts

cont ai ni ng |ngrEHeeﬁéédsbebEwm@y BéCEGStBQeEBSdr?@ggtPéaHBwﬁzg h@saddition
to m xtures,of olefins within this range, 10 one nmay al so enproy what are

known as si RGFB Eﬁ?BBﬁOEﬁng ?“déPEfPHElﬁéeﬂebusﬁo@RBvenhepeah the single
cut is mAthdmstihl&tiaﬂgeexEﬁéceiéﬁp|Sr BBﬁeE9295599518HP§§¥§9tQ§X pg a

singl.e C6 ca%bon cut, carbon cut, or Cl10 carbon cut on cut,
Cl4 ®arbon EBF21RnR éﬁﬁlEﬁngﬂrEGP nYRESE ¢8teaibohuding havempbsitiynas

conononers tent@ohyRyhyl ANRturLObY ébPB@nohﬁﬁbQS g pha ngién gugfgnates
and as drilling flurds, In the event that one desires T0

feedstock GHEsFOEPPAEtiaRgeaRf 8- temovechhah sngaiav| nllengnlques 20
can be usedcbﬁp§ﬁﬁa§at§n&b§dﬁﬁ Usleiiﬁg‘tB&:H?EEﬁQte?rBEQEEEO” mxture,

i ncl udi ng the sel ection of hi ghe I ng arohaf1 ¢ conpound8©and/ or
ot her separ S¥¥Y8fNEEeANfHOBstheueRuds ﬁtqahﬂ;llqhad eheraepanatnon

?ry353||Lzabp@ﬂatIB§5§s ESRANLBEASHY 01 SPYI $8ng CoRe M 89PN SR YLLD
eedst OCKS
containing the adduct, it is 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 C5-Cpp, 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 Cyp, the polyaromatic compound-olefin

adduct beoils at a lower temperature than many of the

species in the Cpg + 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

o)



25 within the range of C5-C20, inclusive. The |inear polyaromati ccdrfBolitid
is utilized in the process of the present invention to formthe adduct
with the olefins in the feed stream As used herein, "linear polyaronatic
conpound'woef/e282to a |inear polyaromatic 30 conpound havipcyErbodsessst t hr ee
fused aromatic rings, which nmay be unsubstituted or substituted and
possess sSi ndésireadtocsepgratoperTheseford hethmsithsdddadieGomeculse, and

m xtures thereeof. .The linearity should extend to all three of the fused
Minoe 11 o heosredls ShEEREN SORA IS Rt iiye ady st compsor/ 14202

PCr/ EPOO 08t6figiagdftomab teast, fand mers qek femedbl ¥ usarh i fronl @S i T a

four or nore,fused ring conpound is used. The |ljnear polyaromatic conpound
al so refersf§b ﬁ?&tﬁ‘i;%geb?ng%"ﬁp%ﬂ 1 t'tacfhlrﬁ RPYE DL et in

i ngr 8di ent sthésel rarges5 potyasDnal i CTEesPOLyshs i | Rl St diidts ngte | i Mit ed
to coal tars, anthracene oil . .and any gcrude m xtures containing  cuts
separ at ed f?%%eﬁ?i%g{/hﬁfgﬁﬁsﬁebYi%%roéo%/%r eré’tr?’cqu‘?ﬁ)rﬁﬂﬁﬂﬁ}%lesdo i ncl udes
aromati c nohBoukesol sukstahviel herremyve dutsgiar oYy iSiEhedem s

hydr ocar bon ain,_an_et hglr_ 10_Jl i nkage ojge %’ketone gr oup- cont ai ni ng chain

so | ong as B't% OFe8Et S ¥hir® Wls'élaer’r'_ _éa"? €2t in a linear
arrangement; asyuebliqfgibhoss IE%F‘%\?J,L& " %Mﬂ&%i%&‘@ﬂ;tﬁ{lgcg%%%é 15 The

interfere in the separation of Ins from saturate
| i nddr pol yanen@ay catsapeupdonadhat paes ckrown ads siialt icanthort ewdrsd of

adducting wiibskhoeas EEQHQtQéféjnwhéfﬁﬂem%’t 4 Seaandly Wi ot her

olefins, and last with araffins, w conpound iS V|rntually
unreactive thh8eFaRa§- opEPht eRRbAdI theonferdst ek ofmpaydd mpy2 e a

condi ti‘ons. i pea td Jarstely f ice | i has a
sel ectivi tysgggl!ﬁi gga‘?’ag?%%gégﬁgf?ﬁ e{l:)orrpmr]%(]jés)' oc\%ﬁﬁjoq h&earsrbo e%dr@ g(a]ﬁ@at er

than 1: 1 bycameben. cupyetejabbybén leot, nid, C1Preaxbaf eqab! v theke
Non-limting exanples of the |inear polyaromatic 25 conpound include
ant i¥acene, carBopefivhfit AR ¥ eRbilpeyit @€ epremonomers for polyethylene,

poly alpha olefins, alpha oclefin sulfonates, and as
drilling fluids.
In the event that one desires to employ a feedstock

outside the range of Cg-Cpg , other separation techniques

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

25 within the range of Cg-Cpg, 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

1




and hexacene. Suitable exanples of substituents in substituted |ilnkeBiB 2004

pol yaromati ¢ conpounds include, but are not limted to, |ower alkyl, e.g.,
nmet hyl, ethyl, butyl; halo, e.g., chloro, brono, fluoro; nitro; sul phato;

30 sul phoXQWY 4292 car boxyl ; carbo-1 ower-al koxy, e.g., car FOwtr0%s166

car bet hoxy; am no; nono- and di-lower- alkylamno, e.g., nethylam no,

di et hyl ani 84 teediy llepisy deurocoasiedatikpdyofysedyapel ilcowehgal kexy,

e.g., metho el r-al nQyl ox e.g., acetoxy; 35 nonocyclic
aryls, e.g. %ﬁﬁg%ﬁ ?’bbffl 3}(3&1;390';}?4% géﬁ%??‘/‘f‘de%g. Upgdy 1 Thepi3neaTwG 01114292

PCT/ EPO0/ 08 P&G YRrOMaAici compouskballisbuentfesszep bk GrednBer compouhlgi I

| ocation, s lid l.ec at they are relatjively inert under the
reaction coEg#¥%3%§n§ﬁ§%no§gs§gl%ESéraénéﬁedeBEE Fh@ foP/AELI on of the

Di el & Al der Padd@ermasdict gbimpolingdubshiclutiedgl boeanopol YaL eeat ke egggounds

can be det erned r iLne .experinent ati on. Exanples of suitable |inear
polyaronatigggﬁﬁpgagﬁga?%bfugéﬁg, Bgdﬁﬂgtﬁ§PaﬁtﬁF§gBﬁ§? containing

9, 10- di chl ocydst sepegaseddfmenhphphthadense, Shealeh¥hanpbldaeBRatic

9- (net hyl am I hr. n 2_10 chl oroant hr acene,

> sthyl o 15 HEen, B RE T UG s a2 anE ROl BRTRCULRE biBked: ppaether
trifluoroneblyyla ketidgéngTheoupy, etacheds! ANBPArHOLYBHRNBLAENCOFROMRHS car €
subsgjtutedlg%kag%su stitgt d ant hracene and/ or benzat hracene, particularly
unsubst it ut 60 anthracénd ARG 2E3I6BHPaNRPRFALRARY ER2}R HOf LPRE f8aadtion
zone in stepe@a), thireef €adetockngeoapaspteoant PLRf &r abhyaan FT feedstock

st ream havi verage carbon_nunper ranging from C6-C18, is contacted
with a |in§%F%§8F%§§8ﬁaFPc“EgﬁpaangB°Pﬁ ARt AL BRAI R ek Re @ omr whichon

zone in stegoofoit) intkefprediat the bBpathtsbn20cT826E1QN ZpHR and
separatlon,s%Q%rgkghlﬂ %oo osition, is also contacted with a |linear
pol yaromati C corrpound.y f°“84CR"Feacti on zone, the Diel s-A der adduct

f or Mdng reacti ofthei 3ineari pdlgHkondt Bc COMMSHMMDNRA s f 2SHi OFe r&x@P] €s of
sui tabl e eq%%ﬁ@%@tvL@ whi ch the reactions are carried out 1nclude a
cont i nuousl y -stirri&d “YahRWPAEScHAUCELRY| Bl hrear 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,



a single unit, or units in parallel or in series, wherein feedstodk} BfB 26t
ol efin conposition, and |linear polyaromatic conpound, are added
continuously to a stirred tank to form a liquid reaction m xture under
heat, andvohreil€8acti on 30 m xture i s continuously w t hdr apgrieronesiée
stirred tank. Alternatively, the reaction nmay be carried out in a bubble
col umm, or Theapbatchul&acsmbstmueﬁtt | Zdeng tthed tiondirhioN, reREtey Schene.
13 WD 01/ 14; FCT/ EPQQ/ 0?%, fee tock .and ol efin conmposition
adducting FOGRETONG APRSLE)F CHISFLRE SR Y 9 bR bHVELY

t enper at ur esnérbnuﬂaért'ohé%é‘acmcﬁf efc&i&;ytidﬁné’r@ rét 280G a Agl 4Dsto
preferablﬁpéion} %o 265C. uagr ssures pically run from101. 33 kPa
to 10.13 € Eﬁh PTRANht R s o) [i’ﬁﬁ)l%'f dddyct TheSukgaioons can
be cd&rried eubstmtthedgBSnéhﬁSﬁblyEEﬁmaﬁ@EH&6&§6uﬂdﬁﬂbéhFﬁ@ﬁﬁhégrﬂﬂﬁﬁw
gas-liquid ﬁhase depend ﬁq]hrgon the vol ati | of the feedstock, but

general ly iRt RRULERGUPEP Bt v $$ ©°F ¥ bsakie Jhingakss of

ei ther ol ef pnlgaroinaﬂﬁarcombwﬁwain@lmp@m&ﬁﬁbél@yl@ﬁgﬁé?cé&é mt he

adduct s. tio of. olefins to linear yaromatic compound is
preferably gl’mg §éi?r?6n'i]6ricerﬁ'ef r’%‘?lglyl%l”&h’fﬂ%?n%xce%t of linear

pol yar omat i aceeypatinHgatendsed- (e iy BABLE Sindt StRr #0hd arge recovery
irst d subse t adducti on zones. However, in

| ef i
Phe T L el g AR A f B o g o R b Thhes Bre St AN B SRRy L bumr ds

form ng addeatarairbbihi nead a-ghehr@l efi NSl bsrolRsthed, kdhondDl afpd ati o of
| i near pol yaronatic oun s to ol efins may be noderated, for exanple,

desi.rably cP&§ ?rf8ﬁ/a$ﬂ§eﬁ 1P8- ![a’f?}“‘%)t’éc 1‘3‘?@%'1‘“‘?%?’63 THeStieaterRe tinme

is for, a tunsubstfitotedt ahenpdeess ihe/ofasin es RrRedie OfpdineAilarly
pol yaromatlc co ol efi 4 a%pl cal residence t| mes range from
e

30 minutes PBSHggg%tHBEFSaP%nﬁaC%‘FC?P t 3 OPEN28R T REAEERS) vent can be

utilized to dissal wefibet tesdeiockzenelimssspt i) ) i arsdhyesoatic
conpound or
al composition, preferably an FT feedstock stream having an

average carbon number ranging from Cg-Cjg,is contacted with

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 composition, is
also contacted with a linear polyaromatic campound. In
each reaction zone, the Diels~Alder adduct forming reaction
is carried out in a conventional fashion. Examples of

B | 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 oclefin 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.
Alternatively, the reaction may be carried out in a bubble
column, or in a batch reactor, or utilizing a plug flow

reaction scheme.
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Hot’h Th the reactor. Preferred solvents are the Thydrocarbon sol veht$ERHMEH®
gar e liquid %60{@ lon 34 tenperatures and in which the olefips, linear

ool yaromati ¢ conmpound and ol efin-linear polyaromatic conmpoun % are
sol uble. Illustratgyve exanples of useful solvents include the al kanes such
bs pentane, iso- petitarkeedstesk andcplefitn gemnnsishgnnadductisgcel oal kanes

Py uch as 14 ANEbﬁﬁtﬁiEﬁTaﬂe_ltf%’bdgggg ‘\_[\Qrgiéa4g§%a§%%Eg%lﬁag6

HEEC Y Ccl opent ane ?d cycl ohexane; mat 1 CS suc enzene, tgffuene,

I et hyl benzene a m%@memnﬁm.lm‘é taANRC, ofpredflematl € dom Q0% Led can

ary over a w arcznge wi thout a deleterious effect gn the reaction. 5
eéds

¥Or of er abl y, the Posh REETSTaRW 16T 249 aNT 263 Re | Preasures

ool yar ofati ¢ cypigatiy i fedee 0 133066 46 10.1 PMPR duAGsphetic phaéiurd ﬁQO@Hﬂnogﬂh .
labsence of a vent to inprove the rate or reaction and avoid additional
Bequi prent and ProctRactiens can hepartring ous 40l tbet gasOphiser uhdemnt i on

®of the |inear yeodyigh Qmt gragwgg ' ddyct 4i e : uct
f'streamflows to a s'cegpgr% ?‘gﬁ esser g#?&??éegggr-lgg‘ﬁ%?appéggt’ hEeiggae?ﬁﬂzﬁ%d
hydr ocar bons f¥brtheerdlateilipel ofir bhat feedstipakpdbakegeneraddycint € Heor m a

M sat urated hydr]_ch?;ﬁ}f);b%ream and an olefin 15 adducted streamin step (b).
@ Due to Bhe | ar ge” nol €c 28 wei ght and structural difference between the

¥ dduct 4 Sng OIt he &WGHI?MHItSTtn?QP_Orraacekoésm: &Euf.sﬁﬂheﬁueﬂm;!in or
sat ur at ed hydrge nd_internal olefins, copventiaqgn separ ation

It echni ques are gﬁﬁﬁ?ﬁﬁ%&?@%‘? ?EWBQPﬂa EaB EG HﬁPaagPego Gﬁ&t ed

' ?yd[:{ocar bonsdm%(b)denézlc&frﬂﬁtioobgf bm&giﬂsztepmgéhh:) pf:ﬂ.gmzbm( t;;):‘.c:
t@spective a r, _exanpl e e_satura rocagbong 1 n st

fand the inter nalptt:)‘frgé)i“'% Pﬁgg?’éfjbiﬂi FF?mNQyEgélr gﬁo&@diat ?H&Qeﬁﬁgﬂ%a& or
Bin fractions, MAlarexcesyastiulineat| pslydrofasiicl bapatngk hBeusedciticn

B i xturgesto |e dduct and ynreacted |inear -pql omat i.¢ conpounds
B Mo el € icbnTend] bad Lafge; secevary PEnpliapureias iR the

first ang subsequent adduction zones. However, in the

j;' - Succeeding adducting reaction zone where greater
Tii - selectivity towards forming adducts with linear alpha
. ?195153_15 déSired, the molar ratic of linear polyarcomatic
20 compounds to olefins may be moderated, for exampla, .
desirably closer towards a 1.5:1 to 0.5:1 molar ratio. The
?eaidenCQ time is for a time suff;cient to adduct the
desired amount of linear polyaromatic compound with the
i 3 ’s :lEfin- Tgpical-residopca times range from 30 minutes to 4
OuUrs in a patch reaction. ,
An inert solvent can be utilized to dissolve the
#eedstock olefins or the linear polyaromatic compound of
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; eycloalkanes such as

14
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bottom of the distillation colum sufficient to retain the bottons ffp 704
liquid state, while keeping the tenperature and 30 residence tine as Tow as
possible to avoid dissociating the adducts. Suitable tenperatures at the
bot t om owa had422epar ati on vessel range from 210C to 280C, romeeovoRieef er abl y
from230C to 270C. Wiile the pressure is not particularly limted, and the

separati on cgnlbpesvadecard ¢pclodekERe?1INd M¥BRAL 14292.HCTL PO 08166
under atnDsBQeric prgéfure it is,preferred to conduct the separation

under sl i ghtSV4glEm ‘é?’“%oloé £02909 AMfigdietylRRRzeNe he Bperati ng

tenper at ur eamodnt hefr ssldencetdi B8 emblbyddt ben SeRay IO ¥ &5l - railfe
resi dence ting mﬁ%hin S tge vessel _shoul d be short to avoid excessive

di ssoci at i off* "BPUthg ABUBEEEIOUS REEETE o Bhe orSRCH PRites. In step (b),
the unreacted sprefat£lipydtheardbodscberagaagesibh) alsg i ficdugdes paraf fins
and may i ncl res I n the feedstock conposition, aromatics and

de, .if t
oxygenat es §H§ﬁli%e3 ?ﬂ§93F88ﬂ5+§,CR@PBH%§T°£%?H%,3%N%WE fermetineri@l and

branched ol ebicpsedhoab ini tRE &PseddEchHEVEt BolPent | A8 mpPOY afﬁ%“?%#%
conpound. Alternatjvely, the adducts may be separated by cooling the

y ' ITE :
reaction m REuFBAGHLPR #RE aveLdt2deihipnrl i ogubpment G| powRes Hy

filtration geepentskfugphiranihg £K8V¥E1FEELL , UNreact ed saturated
hydr gcarbons in_ste %EZ; the _unreacted internal olefins in step o(iii).

or . .
In ndst cases, &h{eEin 2EHON| PEaFhP ol iRedFER? LYa EomPoLm ccampdurskpar at e
out with theladdnchalinet henadde t?&’)ﬂ@h@!ﬁé&@cé%@f"&ﬁ%&?{ agldyct ed

|l inear al pha olefin stream  Qther Ingredients, such as snmall amounts of
hi gher ol eEGPAF2hPRNYSBRFLaBfEBCEI B AST FRP2FARING| €19 nsatwrakedr anched

ol efins, ”ahyﬂeﬂaéﬂbbﬂstbeoﬁdgﬂétEgnéhﬁf%Bl?5f@ﬁ@%ié”%hﬁﬂﬁ?é?%%ﬁ?f%k|i near

al pha olefin stream 25 The process of the 1nvention affor
f1exibility2dfBFtabipuEPFRgat ARLRERESEr hydrogasherapt seae aand aanlueke fiqn  and

separsation sHaRctedoBtiab®eihhscdesibpd shagard ikt harfddnSPOGEIY S ation of
species in the desired stream For
weight and structural difference between the adducts and
the other ingredients in the reaction mixtufes, such as
saturated hydrocarbons and internal olefins, conventional
separation techniques are quite suitable 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
2. distillation of the reaction mixture to leave the adducts
and unreacted linear pclyaromatic 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 270°C. While the pressure is not

particularly limited, and the separation can be conducted

15



exanple, if one desires an al pha olefin stream highly 30 concentr gt |

al pha ol efin, the recovery of olefins from the feedstock wll bea}rgggr'edrﬂm’e

to avoid entraining excessive anounts of other olefins, part of which
a2

woul d ot be entrained in successive separations arR-HER0008166t he
l'inear al pha o|efin concentration. H ghly 35 concentrating the |inear alpha
ol efins, ho . AQARNSTAT RFeFsreaUin0iel prafe2 rPGTLEPCONABERE thaver

| i near al phaseydafdtiorsturRan Hial tvlg%uﬁ.lgu d tgezaad I,f. the-recov Qf
olefin |evel s‘% romthe feedst ocl?iit/ere set hl aher. dqm%] ettcc)’t ﬁgﬁ ﬁ’ﬁﬁrﬁx if

the |inear dDHEEMGE ithe SRFARYI%e [temPs At REedesir ahberblsaueatéa]lct!iuﬁg hi gh
5 concentr atdidhS roftHd NRa rAiid YelflsleS | h . r.al.pha olefin
stream then the recovery of ol et r?%sfep'om ?H% gfégggﬁggktg‘ﬁlgurﬂlfgéns_et a
hi gh Tevel th%if&fsek Hdiouls e shewsntiot eeoidf eakebbnve diskudiagilbnnear

al pha ol ef i s, 1L acdRIMI@,NedidH Jlsh etin.c LtLon during the _
seBar ation 10 st ep,El t her eby redsulaisi %g%gko{/lmg rggﬁﬁl?ﬂugeﬁarger al pha olefin
streamyiel d, bdf &tePovidn -altpiea upirebictedonaentantiongdrdbarbesoveryanl a

t [ tal : rafion i erm,ned by the nolar. ratio of
L hear pol v e bl R T R A oL BE L RYor edFOBREBOPRre, t he

15 t enper at die thiet ieedstooke gampoisin ivassakomanicEDahd bRPGEhaBELY sukhe

Ceparit i on oedde SIS BREb Cagidpy o BRBoRL ER AP EEBIr §R%any one
or a combi n&triamehesf olled ifnsl Iht_lwi.dcltngfualiie&b_h:BSaaﬁecadwiJﬁhedhealh‘]hg_ﬂgg'n ggar 20
e fo endtrd aonatace Sahoshdin, “and moderate | distillation temperatures
to avoid di ssocPatiengatigelyddubesaddacebt aap Besgaﬂlaéﬁiﬁgaiea&tnﬁgsgpﬂ :tnggp
1 pha of of | B o SRAS S D ARG < HE ol ShEoRBRHAES oRFY BF 2 LA&2PPREW ng
vari Hbl es afelddwest &y fiiddenttienant ekaseiftgatidn batemsbborRt | Idgﬁgre
pol yaromat i ¢,GQIRAAIS 8-t 8H Byd:BchiBohgelRt 96K, A7) ShOr LEr resi
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 small 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

1§~



sel ectively adduct the |linear al pha olefins in the 30 feedstock ﬂ]e bﬂ@
case, however, the concentration of the |inear al pha olefin, 5 p
desired species, is enriched in the ultimte stream corrpared to the
concent r ¥P8HI4P2 | i near al pha ol efin, or the other desireBCTEBMASES in the
precedi ng conposition treated and in the 35 feedstock. 17 11 FEB 2004 WO
01n4292 PCTHEWEEY 8068T TREPRAt elefing aftineamctiedds faten tdweliddestack is -

not liniteds and geee{zekyyow&ieéﬁpquﬂréi&o&éd}?t%@%edﬁ @J%{ pfese“t

in the feedstock. In one enbodi nent rate of recovery B
adducts froffEhRighest 5OBephe a@ther anshl ifi kheolldgiaat taJtpme oheefn.ge from

0.10 to O.4PresRmr ?19i3f§§aih$¥efc§é’éﬁloaﬁli%f tQ, %ta%. upon a

feedstock rate of 1.00. At these rates rom4a the olefins in
t he Peedst oERNAANLERLieRBVREcHineAD a}mha csﬂ@fﬁlmsccmpdslet |Jomealm adipdiaher

embodi ment , of bes 2L exBhn/ OchEROURS Yedaany, [dPBikARd & QudGndased upon a

feedstock rate of 1. | n general esir product 1s a highly
concentr at eﬁePﬂﬁeaﬁkanﬁalél le¢| $et {3 drB0%eavel70% cinsure thatedraraepha

olefins in éggn{: ggdskogk HE{‘fPﬁsreﬁ?é’ﬁ{cfiq]q rlt:.%e]a% aﬁ} oI e‘%‘le corrp03| tion,

and when t a5| S s on quantrty o Aear V\ﬁ' 5§ ght
reduction i ﬁntraheaf-i dhphheodbbefin c@mﬂlrtamrordumrtdwetﬂa regpamitilm ol efin

stregm the ov 0] o) t ock , ran esfrom70/
1003"{5 As notségﬁabgf\}ér% Jé‘.% Pélg% ég&r&%%‘%ggzlonn%en AT 1R 108 fé& red
speci es in sheeamt yirald, Bufeatn Woweér l:aelpé'rer i aglresfl rovasyn ddrer reanicens.r at i on of

the desired Sp‘?ﬁée:?e!:gvgiéﬁcgf“é‘gsé Tt'ée e%a?r%t recovery .of l.inear

al pha ol efin adducts 1n Separatilon vesse & oo(peﬁ J1 @ d°so
vari abl-e andetesmhped| bii the. m4>1m:germt:ad oft kﬂexm:cem]agﬂmﬁaﬁnmear al pha

o oL e oBBREHahbOtp! BB AL N ROBIMIL A | ARl AUE it oM 2 total

of 30 to 60% 1T near fns are r1eco h
ol efli5n streaqmpgaggurgpunthln the separation vessel and most

importantly, the residence time {(rate of separation) of the
reaction 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 adduction, 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

T, j 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 clefin, 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.
7



the amount of linear alpha olefin present in the feedstock. 30 If engrashg
I s placed upon recovering |larger amounts of |inear alpha olefin into the

| i near ald‘ws ﬂzﬁ]i n stream the percentage of |linear alpha olefin

recovere ¥ e olefin conposition is set such that fP&HEPN/BRIGE oOf
greater than 6Q%to 95% B%](;a%_ allpha ol efi ns based upon the amount 1 | FEB
1004 WO 01/ 14292"PCT7EP LD T FHHRAE Y| Efemsthe ferdstedstbsknat e
recovered i himitée, ahtegenétplBy okelfi nashéf@MpHasere 0&6{15? appve as an
exanpl e of oEtQi m zi ng?the concentration or the quantity o T’i near al pha

ol efins in BT°51 | REGPERF pHA herisrdsteak tHosenofempodimeytsktheé can set

the rates otatecoferyconerpesEedl&fith dddudes| £ Lo SPEL! 5, sf €covered at
eachssepar ation steé) to og%#’reﬁ ze the concentration or quantity of other
speciPes in CRBAFREHRE oBRS RIS feniecovie, sanghefnomtOstepto(i) of

the instant 0paOcemsSré SpiOf e ERISEPCE AR @hﬁSlige@q%ﬁpl%ﬁéﬁq@$é€d upon a
conpound- ol fia adduct in a dissociation zone. e dissocrafi onpprocess
can be accogﬁTE Ehagk phate Rl b Qhe Rfuehese tates, strommd to 100%

di ssoci ati ogfvVeRsebl¥hen fi e | heat ed_.and
i ssoci at i opfveReebl € irﬁ&ﬁ@'dﬂ&é&&&éﬁ% %Sé pfé;%éée%% RS %9 to

pyrol yzed at _ a_tenperature of from 200 to era T om
350C, for aPtEftPsEPFRRFERtont o In strrthee emrodiduent s. tHderpye ad§si s frees

t he 10l ef i nsref6o8t hﬁaﬁ'é@%rmlyﬁé@f@sicfr.:?@”%&%d 9
di ssoci ati on vesse*s rra%‘/ be used I n series to con uc%eé g%é%?%%%]&i ation,

and the di s§8EfaPfoh ¥Rssels may al so be operated under a partial vacuum

up to superat nosPh@shérad) QAN GShe {4 ro I,C: ound is
optionally, but E?éferabl Y, separeat ed fr%%aé%&emlr%"gu inghln':‘fCh re by any 25

convent i onafF REENST 2 1R chitgdr cveha vledf imnebumhy 598 hte hE0% pyf otlysi s

operation, suglaASabyh¥acews o { aslp disiddd f.the olefins along
wWth _any i -ngllu”i ti es?%(tt t he pyrollysi S %%%%gc%%e%ﬂ a%% FEROVT Y tHES S i near
[

pol yar omat i EPRoRpREHR cHPes Hokabnmid orhemethl syphagionzane. The
di ssoci ati oguafcyessst 1smeperfisnth udes; SIiah ¥actumd o loner; e, boiling
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 of(iii) is also variable and
25 not limited. In general, the percentage of linear alpha
olefin recovered from the oclefin composition is set such
that from a total of 30 to 60% linear alpha olefins are
recovered into the linear alpha olefin 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

'8




poi nt of the dissociated linear alpha olefin and at a tenperature 171FEB 2004
sufficient to dissociate the adduct. Other separation techniques include
filtration and centrifugation. Alternatively, the dissociated conposition
rC- 1 1 meBod@®R WO 01/ 14292 PCT/ EPOQ 08166 conpri si ng t RreTmProd4sés
conposition and the linear polyaronmatic conpound may be recycled and fed
to the firstf adgdhactoiledinsndnantieofebdstAOkadducreagveeadt igfkoz@Re WwWherein
t he dissoci,ated |i_near. pol yaronmatic _conpounds 5 becone a source of the

li near pol yar&tdt iarcipg‘(?nﬁg&ry‘?&g ggéaamf‘or the adducting reaction in the first
adducting zoneBaazed/ on the ABoveaaki an efafplepbifoBpkimiwihh ankresh source

of linear polyarqQmati.c _caonpqound derived from.li near ol yaraomati ¢ conpounds
obt ai ned frc(?rﬁé &PEO8N ° pg::]a‘gt f’b‘ﬁ?tigyepge%é‘reéri ﬁlPﬁé pr&&d8s &P Prom
virgsn st oddneBre adlptfai wledipositriean, wheskebisepdiates ekiiln Faxtgee Wwith
t he di ssociated Iti near polgéaromati% conpounds, i% nog enriched in the
concentratiOf & §Peind S5PEP Th 8P BREERDFALPoR R OREATRE SReCHES

f eedst ock. rBideaeridie akb daichealepp@iayadcdnBieg eonpptAdiexhihets a
preference-towards _adducting with |inear alpha olefins, the |inear alpha
ol efi n conFEMFERGTATEOR e aé‘ftilﬁYcBEp8§thiroﬁpre§1§ﬁr ieh&be SeeAstrek
concentr at igie dediim@analhmedvelrefi ns present in the feedstock, based on

t he @ei ght of. ﬁJI -ingredients in 2(% t he feedstock and the olefin
compBsition. | Ht¥Eh@EsE¥RaL (1P h&Tr £BGsABSE2BEnPrPSEEShAEnERed ol ef i ns,

the concentdiadscwiatef tieanghre rolpeflivagoma tlilke compbundcenresnt ia@auery be
reduced over the, . concentrati on of branched olefins in the feedstock. In

the event tifat? (HEIALRAH LoRFEEt i IRS S1550CIH OB PACES SFr 630t BE | i near

pol yar onat i g clasisl By Tedding @ed REAdURe @l e iF0RRSN @ w0 the AO
adducting reaction_.zone, ts\r%gl g&ncentration of the ingredients in the
olefin cofPc8GiGF8R VS &fe thS Gidust@da et nostiresdad s

pol Y8r onat i e HUB UHW Dy dcl youd Fied Qehipera® vTRNeeNiERk ?@antef olefins in
t he feedstock compositi'on. "Further, the  concentration of saturated

hydr ocar bors0Mfd pheferably from 300° to 350°C, for a time sufficient

to dissociate the adducts. The pyrolysis frees the olefins
from the linear polyarcmatic compound. One or more
dissociation vessels may be used'in series to conduct the

20 dissociation, and the dissociation vessels may also be
cperated under a partial vacuum up to superatmospheric
pressures.

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 vacvum 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 zone. 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 technigues include filtration and

centrifugation. Alternatively, the dissociated composition

D




concentration of paraffins in the olefin conposition is reduced oviﬁﬁggm
of the feedstock. Likew se, when the saturated hydrocarbons are separ

35 fromthe |inear polyaromatic conpound-ol efin adduct in the 20 1 1 FEB
2004 Wo CYPRUYER pCT/ EPOOY 08166 separation vessel as a satPOTZERO0OSI6E
hydrocarbon_stream the saturated hydrocarbon streamis enriched inits
concent r at | SAMBF 1810 % BRRICHGEE BCarmRPSL bien ame tlc&)nbm&azat![pn of d
sat ur at ed 1 9826 RS BohPSu reaction_zone, an

t he concen?ﬁ?{gI ?on, of ol e?i ngs %ﬁqﬁ%qgé;t%?%?%d?%y%&g(ﬁé%otno st[r?‘eea%’_ﬁ%
reduced ovef %ﬂ‘étl%%né‘éﬂ?rﬁ’t‘?éﬁroth%lléq’i#ﬂdlimtxm fesststarckzams eri ng t he

adduct l’eaC&E@ﬂeiz@“@heT&fs§§&ﬂ£@é@%ﬂ¥é&?¢€%?%€r%@{%ﬁéq%ﬁbﬁeﬂé ecovered and

isolated for use into other applications . B %te in ot her
reactive proteBes? $AUFRe AbxEheibinedr ihel provessic stawpainds ,uddwe ol ef i n

conposi tiontbs €ROtAGHEE: MhGhrbiPERSn POl YALONRY L& coppounds  in an AO
reacti on zone under condi ti%ng ef ecr'El ve ?E) %m% aArHéJa% I6h MB& ure

conpri si ng MPHERF Pt yAP oRe Feiennponad cagt 1 omeebky atiptta a):hfe:tsh aslﬂu&il ; tﬁﬁ and
internal olg&fiNSpneatibd i t i ons vessel s |nclude ose
used in the adﬁraecti n% %gﬁ?rﬁgﬁféo%;né or %haéé) Jé‘éezds]gforcckn.' S"§1'fﬁ,aer the olefin
conposi t i onPYs¥Rr Rt he ¢empourdeseetrindd yfrom swparaminpl efpdnat fome of

sat ypat ed Saed hon ' se have an effect of diluting
a fggdst ocrlgg% he c%%v%?;?%%h%%@%%% thgsoflltﬁ \#'elf)qleq’ isﬁtoccgh‘ppy tion toward
| i near pol yar orthe koo ureriesitaron] pie the | semdditaics dis ithinghaurdhan

. . i . ' -l i near
2l pha ol of i Fo it e Yhar PRCef MRS Polliond i Uy Bow
pol yar ormat i%nrmu#m tbﬁ\m@wfbmieaﬂtiairp_fwfsoﬁﬁéﬁgfs (raara#eesg:g?;,sSI b! ﬁ '; Eg
z:ag?ir ﬁt ngpﬁ%?g{]%é%%%l gg%%%e%?sai% gﬂnenalfeeocfserfcl’cn‘s', cf’ng:élel nt er nal
ol eflPns, anbinpan ey a phat B0 omidursl exicibite d ipredie qeolosa tewRinds
CO”pound'|iiﬁﬁﬁcéﬂﬂﬁmhith linear alpha olefins, the linear alpha
olefin concentration in the olefin composition 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 comprises 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 toc the AD adducting reaction
zone, the concentration of the ingredients in the oclefin
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 adduect in the

20




ol efin adduct has been fornmed in the AO reaction zone in step o(i'lib‘,:EE HJ@‘
adduct streamflows to a separation vessel in step o(iii) effective for
separating the internal 35 olefins and other unreacted olefins fromthe

i near 2wdet1€E8 2004 WO 01114292 PCT/ EPQOr 08166 pol yar orat/Er00/08166
conpound- | i near al pha ol efin adducts to form an internal olefin stream and
an al pha olsfparadiductwtselt raeam sSuivmated iptdreds rivot Gdureiatm, onkef or

separati ng n?‘ gggp t t he ' m_xt.ure jinclude any of the 5

met hods useé ol renn\q/léﬁc{%gecoaar%)cﬁj}'ctsgcgzaegaigde%%ns?nfrrl&%etdr@n fedction nmixture in
the first separerttimmtizonef Rragfumadidd/ hydrveareacis aven xhere is distilled
and the inte ol ef. sire .S I ved at the aqverhead of, the
distillatio &{1%40 tugnaﬁ%loﬁi J"te %H#qﬁ:neeﬁ?’oyﬁer&? 58 ﬁ“a&&ﬁc&?%f%%’énﬁﬁ’ed 10
fronst he cathemedduat |dtepotd dotdors, sdndane Honcepaaatiet ofnodaciad
internal olefin streamdistillate includes linear internal ol efins,
branched i rﬁ%rﬂfﬁ o eufr‘lagts?é i ’:oorca%r:}‘??éh SHi% 15 éﬁdr‘l’é:.edTﬁé(eéo%ggnt ration
of the |inessn¢eriteratalon aefolnafiny ainc ek ifdeistalcioledftisiangartebr anched
al pha 15 ol%%éns in the internal efin streamis enriched over the

concent r at i DFHFT (A HRAME 1 n e B REAFSOMYEHoSagR ot fd Tea™ RaY
f eedst ock. Héerddoeared dndhringldted o WdE limealotteathapplaidat i cadduct s in
the |inear al pha ol efin adduct streamrenmoved 20 fromstep o(iii) are

di sd8ci at edT rP3t¥p FEATH A i T RS FFTd s PHsERSSSnear

pol yaromati ¢ corpoih¥lsheny stiep ideathalgiteedHi igtepoEasi)t,i @he Sukkahl e
nmet hods and condjtjons, for dissocjatjng the adducts in the |inear al pha
ol efin addURPPRETEEAAT Y (RRPSARESH WHET feiiRfs RRMATOMAT 125 CRRPeUROsD| o

for dissocighifg Aderadieticdrs idhd hendshd ussrrth ¢ 1dref id¥ feddtaamd thhitorat keam i s
enriched in the  concentration of |jnear al pha olefin over the

concent r at i BRACHFOT TS VLR PRI BT 508 i WRSRF AV IF THRISsiampRuntve
lingar al phpigtLf i AN SIANOBe £110MNa COIPEd SBFY A i tha30 QTGS . algdR aBfi el | Near
al pha OlefiQgécgqgkr@éﬁﬁiéﬁ%ﬁgngaéﬁvessels include those used in the
adducting reaction zone for the feedstock. 8Since 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
2 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 o¢lefins, and branched alpha
30 clefins. .

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

35 olefins and other unreacted olefins from the linear
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other ol efins such as linear internal olefin, branched internal ol éfiftB 2004
and branched al pha ol efins. The concentration of these other olefins are
reduced in the |inear alpha olefin conposition over the concentration of
35 theseYWRHE¥2B efins in the olefin corrp03|t|ogl. 221 E_PEEBPQ)QQ( ) "6t6\|‘/1\le)
01/14292 PCT/EPOQ 08166 Optionally, and preferably, in step o(v), _
olefin coffHsIaiMRLLE Kmpanndt Limears allphed dlediint keldlicssoeicatredm | | near

ol yar omat igh Gargeaunds .o 16¥6 f | 163454 leflin_c Qsition at this step,
gr gt the | ast st ep of_05 di ssoci ataingr?qﬁraﬁaﬁhglg\l;l@nto &t ﬁﬂF’PFﬁF”E‘
adduct i on/ SEFAAR ot EIE Metdeds sl soeddanoned fout separateRBY @fiel F OM

t he di ssocizad asssl f L,3kPha _,olefin stream The Iinear
al Sh ol ef ia?dng/tét;e renot{/Heéd %Jgnt?(%%gﬁ%ﬁtgggc%gtcllglqevé'?é’epft kP8ugh t he

overhead ofteiRAdcRISRf 1@ emade dher adddctedenlelfight fraguyReand at a

tur fsfdrCi ' : | iinear ,al pha ol efin adduct and
il SBoc) ot o e tiont ki e e e ae e aBER s oRearncr e PrEaREaRl vo!

linear al pA&I* @Gt icy Mimtivee dt distihéedamnd vhesehtagnHsed) LeifoNnt ai n

: i ot . ' ' t Ly).. ~TIhe saturated hydrocarbon
tsPrGeglrnS;‘sg(r:Ir?g:toflei@r%‘ g'?:ggté(n%}elr?;f% gzgles%g’jegéfagé f’g ghgeébﬁaliﬁﬁti‘-ﬁbeatl ng

adduct i ng C€ddMNgng’hidier khe ddameagolajahenaletiaoapauads, asepacabi,@Rs, and

' iati flT, enrd ¢h t:he .co tration of_20 sat ur at ed _
Py oo o ot e it S & 15 aOBREbRE k2 hegh, - TR RaPeBRERERS, whi ch

may have b&&F tinterped odafinasedehnddosatboatst gamddhe i ptgenal

' f ;st.he r d. rocarbons,my be conmbined wth
Che 1 nternal o o ne ‘Sainrh o4 T eae ALLBr B NS LEbBo4 BRBnorahEsSd! he

SN et N B Py (D
and an i nearoar bl c o AN b BEhs g BERAEbARr FAPRY & m xt ur e
of Yat ur at @defyasodsr bbss intemoal elplianobetean, is36nanchedt 6vaal rhefins.
concentration of these 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 oclefin 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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The concentration of each desired species increases wth each Succeﬁ?ﬂﬁlﬂﬂﬂ
adduction, separation, and dissociation step in the process, and th
concentration of each undesired species in a particular stream decreases
35 with eXBMA4H T essive adduction, separation, and 2.3 1 PCREBMRIGS \\O
01/ 14292 PCTI EPOO 08166  di ssociation step in the process. For purposes of
measuring the p@PEéHPé@éyreﬂﬁetPBﬂf%ﬁa%lxpetﬁe%t¢m @( vkt rekenoletin
concentr ati eempdlsh :40ACEBt baphoREedChaaM 850h 00y Him DAL Saflobleat gl a
wei ght of all ingredients present in 5 the streamin questlonﬁ ot e
speci es or ddpeas pplypEepasic fiogpeandan Tomt birearialphe grefiwt stream
s subt ract edmplisa#ibRea€0BRERt LALLONoLT ot NENSPELL £SSPLL SEET €S Of speci es
i n question contained in the predecessor streamin ques?lon, the difference
t hen i vi de@1§POorAatéBRcaRt Fhei BMentotbettmelsipkespecies in the feedstock
mul tiplied landLQQ-ionE%payéeszéﬁ?d%sﬁSféH{aHgs{%gs"/afé"é&ﬂfﬂ?@é Qhcd Species
in a stream the concentration of the species serres of species Tn the
predecessor I&povesddremk ther dagppsiatipnrueseel fronfobe aohtmear aslpina of
speci es or $8LIFr8% QkrlamsPeehes)k est | | . the product
stream the .difference then di v?‘gggybéi?ﬁ% %g%%:%]r]\prga i%% "6%““? %‘ge&s—%rﬁe
speci es pre$&t digsprdatéensvesrest thopnghdthel ¢verhead byf 400raEbing
purpgses of addiend ohegatlar uAdse kes WfiSang ! 2l Qf the
series, in the ﬁr e_c?tgcessor gtre_am ?sgg{é gggggﬁ 3 %'ﬁe%u%régésﬂ Febtal of
t he speci es suf filigd eptodecvarsrieantheel hiddad. alpkatolafin naddecprandct
streamis tRBR s AR 6et Qahiget Ot Ln 0 e 0
det.erm. ne whetﬁ%r t he tqfal OP Fhe gér%egg?ﬁ gﬁggggg%%c%mgéé}@%%#Mﬂ%he
enri ched or Ied@y@dd cdvdineps sdpheordefin ibec2brpeddecesinrtisérsame The
appropri at e yalse4l ald QRFERL . ab | i ndj ng_on
whet her the series in the %r%gﬁg?lgt?égn?35%§8?325§%dgg?gggg?Ch%d§gﬁ%e
procé%s of Fﬂévﬁbesent invention will enrich the total concentration of
ol efins, enrichriae SaQReaREHAMYARCBErnaR LEPESL BbPRE:COLSTifepand) fEJUCE
the concentration of

be subjected to a second and repeating 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
saturated hydrocarbon stream. The internal olefins
separated from the saturated hydrocarbons may be combined

with the internal olefins separated from the olefin

Y

composition. Thus, the overall process of the present
invention recovers and isclates 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 species increases
with each successive adduction, separation, and
dissociation step in the process, and the concentration of
each undesired species in a particular stream decreases

35 with each successive adduction, separation, and
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saturated hydrocarbons, each in the olefin conposition over the 11 FEB 2004
concentration of all olefins, linear al pha olefin and saturated

hydr ocar B6§h&/1d2f3t ai ned in the feedstock stream The proceesxphsgigs pPresent
invention will also enrich the 35 concentration of saturated hydrocarbons
present indissoziationFEReR086 WO=OpL048928. PCFAEPORrD8LeE &t ur at ed

hydr ocar bo o] t |.op. of aturated hydrocarbon in the
f eedst ock gfﬁégggﬁ¥héﬁ%r gggggggggt%gagggégﬁt°§n9eﬁP98ﬁ%ﬁ R® &nrich the

concent r at iséFeam, [theegengephaathiehi nadhdcpadene rake caenaeticratined eh 5

I nt ernal olegf I e bin | ph efi.n gsitigon over the
concentratf%ﬁ %?sﬁ?n%grtgkpﬁg£8?eﬁﬁggﬂgnafiﬁﬁgrﬁﬁﬁregﬁgpFﬁspﬁF§§éﬁtan t he
ol efi n condsi storanThe qurssabnht béntbé abkcaksf bis serikle ogakpeated

hydr ocar bon s .are . ly_reduced through the 10 process of the

i nventi on ?ﬁ g%ﬁ%qg%é Sgégggéggtxpegg? Rg@gucﬁngérﬁﬁ@féFaﬁP?tﬁﬁcFéést 30%
most pref edaioly the koasent®dtionvef the spaceskr aki gerebsabl LRecekgfins in

t he feedstqck, ' |i.negr . pol yaromat.i c conmpound i s nore sel ective
t owar ds adgﬁbﬁfﬁgkaﬁ hgpﬁﬁgénglbﬁaL%FePFﬁgecigsPéléFF?émténother ol efi ns,
t he concentguaisitépnef thendaffeaknba ehehi asvigetihpysahur abadeR¥gLecaKLLON

streami s r r reduced iLn e pass by at |east 30% nore preferably
by a IeasFRA § %§§¥ preferanty ggeageﬁéﬁ§¥ckSEQ}t69éFePhEYCéHQentration

of linear #loghpuopekiessopr meastirii§ thet Beeheedrhesk skrgalpelhesafpunt of

excess Ilngagt%gg%argﬂgtlc conmpound present in the adducting reaction

zone, the reSidence timec "GRG t_hpBRaPtr ENewsPRCiPPeRE BRELIGADAORL of
i nternal oispebiaschedtbeeprrrdeaddscti 6g weblstbekl sRearmpokyaromatic
conpound, and. therefore t@ﬁ amount _of internal or branched olefins left -
unreact ed &R THASSERg TERTo PR CREBP EFBHL ORyAF 08 RPEORSSPECARF1REI PE t he

li n¥ar pol speciesi éncqupstidn posteifedi ahl ynadguekscw thraahi Neae al pha
resence_ _of a _lar cess. of the aromati ¢ compound 30

O'GfiP’ th%if ren B - £4° Ehe poly
rel ative t SIEAEISASEEISE ArRAdFda PhiNB| EPRRENprasaAp PR those 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 predecessor 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
compared to the total in the predecessor stream 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 concentration 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
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the feedstock coupled with |ong residence times, will |eave un-addutfelilil
| i near pol yaromati c conpounds free to adduct wth the internal and
branched ol efi ns, thereby enhancing the reduction of these olefins in the
sat ur at edwbydn4oar bon 35 stream over the concentrati on of HOTEEM®e/08166 1 NS i N
the 2S 1 1 F E B 7004 WO 01114292 PC / EPOQO 08166 feedstock stream The
concentr at i satafraiptiehpdlrochebonsstpeamendvernthbecsatenatadibydepcar bon

streamis preferabl reduced, by from 1l to 50% oyer the congentration of
i hear it EAGIFase: PYETHEERY 1R FhE FBEASEROK. =5TOREn r ORCRTOFESt he
concentrati ef ahebpaecskad dheknhipn Wwhelr eagiieBnthat conceAttBeisat ¢/f at ed
hydr ocar bon .st ream %gnerﬁlkg ranﬁes fron1§ sl i_ght rgdugtion 0 an

enri chment POFAE F4PRE PRELLBNEBA: FEORGR &Pt RENGRRGREASHOBI 8Fins present
in the feedineeltnalhelediaenihathenlahebiranchid dQe@liafl cbmpBBYthenr educed

by only 1 to 30% .or enriched by 1 to.30% o emain _unchanged, over_the
cgncengrati8W95F%hﬁh5§5cﬁpﬁﬁéﬁé§noPéfﬁﬁ?eé%egiﬁ a'ﬁ&FﬁéHPeéﬁ t dSBkeTHRE

concentr at i @l eFinsapiesent Aydtheavhedinncbhgossdtighat ed hydrocarbon stream

is enriched over the 15 concentration_of saturated hydrocarbon in the
feedstock stredR® ?HQCEBHEEHPPBtPSna#g Bi@FéPﬁbFQ EﬁFiEﬂEHrﬁﬁeﬁt | east

5% nore praefirddarboy st rleeashrdOYredadatay Reduetd eRedulgy tH8- 400%
especially when the congfntration of . satyrated hydrocarbon_in the

feeddPock | PUKRSSCEO e yIVEHLIRE dBgPBE YoPRENPPSHNBNt 2bf 186t 4P td

hydr ocar bon ridte e e fedialat @d hedsec30RoN mylshepFefara®3yl B¥ensgky yoih the
concentration of the saturated hydrocarbons in_the particular feedstock
enpl.oyed. THYSCorténCORCEOT 16105 Qfafdd MP8r 8L&FBBRs iPnthRefeedstpekin

conposi‘tion is piglker ably mea@naqeg;otllg}raemttibecoﬁggaaaswfmbbe i nvention in
only one pass by at |east 80%  nore preferably by at |east 90% nost
preferably FRRLACTIVE; SOwgSelso ARAuatd Ngoddht LdPeds A PEat GL&féaShydr ocar bon

in the feedstdeiv@nddthel ifalsy RhelQRUced? rAtidB0%e, 1iReaper cent age
reduction or enrichment of,
alpha olefins in the saturated hydrocarbon stream is
preferably reduced in one pass by at least 30%, more
preferably by at least 40%, most preferably by at least
50%, over the concentration of linear alpha olefins present
20 in the feedstock stream.
The amount of excess linear polyaromatic compound
present in the adducting reaction zone, the residence time,
and temperature, will affect the amount of internal or
P branched olefins adducting with the linear polyaromatic
- e compound, and therefore, the amount of internal or branched
olefins left unreacted and passing into the saturated
hydrocarbon stream. While the linear polyaromatic compound
preferentially adducts with a linear alpha olefin, the
presence of a large excess of the polyaromatic compound
30 relative to the amocunt of linear alpha olefins present in
the feedstock coupled with long residence times, will leave
un-adducted linear polyaromatic compounds free to adduct
with the internal and branched clefins, thereby enhancing
the reduction of these olefins in the saturated hydrocarbon

35 stream over the concentration of these olefins in the
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branched ol efins and internal olefins in the olefin conposition de;l)grrcﬁ% 7004
upon the anmount of Iinear polyaromatic conpound, tenperature, and
residence time of the feedstock in the adducting reaction zone. The
concent r aWPIW14P2 35 branched ol efins in the ol efi n conposikdPErooMsics
preferably 2.6 1 1 FEB 1Da4 WO 41114292 PCTI EPOO d8166 reduced over the
concent r at i ofe®isbeakchereamef | Ble i pondent faedst Oﬁk.iﬂ_t!i’@_r_f-]xﬁréénC@IQfﬁg on of

| i near al pha hAS{HN e | Ltion is_enriched over e
concent r a{)i 0%9%%??nzé%rt%@a7§%§£%€ee? icﬂn)%n&)%?%%%% oy %t{?‘Pé“fJe%ﬁ%W%‘?Jrféam
The concent ¥&€nesd obY | fremrl atph20%| @femnstips mg%fnnamml@ff Ilrti.rﬁar by at
conposition i r . enr | y. .at, .| east nore preferably

I eggt 40% n%é%gfﬁ?e§£%?§§€ybg€§%e€sjtﬁ 'gb%f%ﬁfg?t‘%%' concentration of
lineaf al pha ol itz prepest 10 ihe tdunderersiticdn coMOsiddiyy S ins,

concentratio LNS. | olefin _co sition is enriched over
t he concent rg}%?%rna%én a%ll%fg%'%l?i #is]eﬁ‘lﬁe t%t'f%%toesr?g’lﬁ%‘ﬁ%%ﬁﬁn THeERYr ee of
ol ef i n enri cemexalhby i eangesyef sehya v&li%ﬁthermwte{&ﬁ f[’:\’,éd Qth ;Enrliﬁé’é’?éeﬁ |ngsi )

resent int epgist r I the concentration of al
Itohe ol efin cg%%m t oﬁgr%hgeﬁéll?%%%dydo%}% ?’ia‘gfe gb%n% @iy at | east
60% The propeesent imethe ebeedstowientTion d&k@ﬁ@ﬁ&te%[cﬁf oﬁﬁl:llaarxféﬁ(:,{}f} 0131?h ns
fromygat ur at r s.ih a feedst ock consisting essentially
sat ur]gt ed hy‘g‘?%fcwarg%%ﬁgy bg%dréo(ﬁ'é Ff%g'fy roé'gtﬁt]i e |£P%a( n & Htirchad pofl
olefins in the 3®%efon renpositichanged, nerdr wn@@@dcsélnk%%{’@j_lo?j][l?,r{f

al pha ol e

ntratio I p lefins in the |inear .
gggggsi tion ?%Q%%r%%&%e&?ﬁﬁn?ﬁﬁ?ﬁ%tngé%ﬁd%qqrézéli ;lﬁ%[la '?lhgfl ns. ..
[ [ tareck ion a0 . S RIFD ,

Lgnzgﬁt ?Ltte}CIOH ,;‘jd]ﬁ?s?n%gh olefins in the |linear al pha olefin
Satfizate aﬁf?ﬂe TR htr s ed i9¥ek tdiepha ol efins in

conposition 1S enrich over
thgpdﬁefi n corpesitianidy of $zastatadohydraquaireriablthe 3R distalcid east

0,
20% most pref £Lab!y e Ao E&5E r 39%%0 -I;.hse preferably enriched 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 clefin composition is preferably reduced through the
process of the invention in only one pass by at least B80%,
more preferably by at least 90%, most preferably by at
least 95% over the concentration of saturated hydrocarbon
in the feedstock, and most preferably by 100%.

30 As above, the percentage reduction or enrichment of
branched colefins and internal olefins in the olefin
cdmposition 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
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concentration of all other olefins in the linear alpha olefin st re?mﬁtrﬁ%m
reduced, collectively, by at least 20% nore preferably by at |eas 7
nost preferably by at |east 40% over the concentration of all other

ol efins WQS‘E“&%IWI ectively in the ol efin conmposition. SpedGIVERIONGI6Et he 27 1
1 F E B 7004 WO 01/14292 PCT/ LP0O0/ 08166 concentration of branched ol efins
in the |iné&Rugeshfved| &henCopFeRtrat)oBeCf datreeney Gbedinmrin pkke erabl y
by 75% ardecasthi-gh as 90% over the concentration of the branched ol efins
in the feedstock and ol efin conposition. 5 The concentration of internal

ol efins in theThgt EPREEPLERELPR €6npdBRRF 0Bl PR2 cpkeEhes bvekhe elefin
concent r at icRfs i thineliRalneh @hleBS ot BRe OLEALEN CAIPOSA Lo P AR, N the
feedstock. Thé concentration of internal olefins in the "nternal ol efin
conposi ti orliphapcdeding presenshds sher fepdstockoreesamat i Bre of i nternal

ol efins i n dhe- el FOMROIihica? aRpnat oh69§551;91"/esgp£e°zpréf.grﬁbéfi{?y at

| east 15% and generally up to 40%  The concentration of branched ol efins
i n the int &@omECssItalom igopgedierabdyi engishedabyyaenieéesed3Oby mereeast 30%
nore prefer, t 9 t r Vnat.ie 0% The
concentr at i%r?%‘xgﬁl?egf%zl ;%%gégl gf%i%r'lspniéﬁet E?F%?ée%{%gl bgl ae#i %éé'ts}zeam S
pref er abl y 6G%drser hheatconggsit ragupnmefelpnepsrabbhabglefiheapresess over

t heygoncentyratian «f 4gﬂggy i@iekin in the olefin conposition. 20 The
present invention Wﬁ now be described by way of exanple with reference
to the single flihpuraernsentiyatiancofpadyi ndediagi by, thdiehefina bl ock flow
diagram r ti.ng ts f ad ti LNg h$sociating a
crude feed§${ an1g?Qg1é%fﬁﬂgﬁgﬁéﬁk8?%?@3“%5Eﬁgéggggég%ﬁﬂaéa g%%jecting t he
separ ated ctleffiinsstimedhe Fepdstipakhstrgdmuct Thyg/ depreat bbnplefinci ati on
treatment t q_lr}[ﬂ?é rddis | h | ef.i BlLock 1
represents eﬁ]rel [ rsr'Pc g’c?gc:}cétsr &Elqrzégr%,q@;gggpatﬁpgn%{zlgﬁé?;:gggbai égoci ation
zond? Bl oclelEfiep axegrant Ha Abs3Eentidtockon Poagerskbpys athen zone, and

diSSOCiati(HbﬁggH%ration of all olefins in the olefin composition is

enriched by at least 40%, preferably by at least 60%.

The process of the present invention is capable of
separating olefins from saturated hydrocarbons in a
feedstock consisting essentially of saturated hydrocarbons
and olefins, resulting in a concentration of olefins in the
clefin composition ranging from 90% to 100%.

The concentration of linear alpha olefins in the linear
alpha olefin composition is enriched over the concentration
of linear alpha olefins in the olefin composition and in
the feedstock. 1In one embodiment, the concentration of
linear alpha olefins in the linear alpha olefin composition
is enriched over the concentration of linear alpha olefins
in the olefin composition by at least 15%, more preferably
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 concentration of all other olefins

collectivély in the olefin composition. Specifically, the

“F




Line 1 represents the conposition of the feedstock, Line 2 representisFRhgl

conposi tion of the saturated hydrocarbon stream Line 3 represents the

ol efin conposition stream Line 4 represents the internal olefin _
conposi t iYYAIEM2¥am 28 1 1 F E B 2011, WO 01/ 14292 PCT/ EP@Orapédsignd Li ne
S represents the conposition of the Iinear alpha olefin stream The mass
bal ances t dIRMEREF SV IRrAnches adefimsddln tdre Xfndadre #rgradi ment s of

t he presentg)dwig gt MR of a high concentration of
i negr al ph%leg?/lg?i ns ia\rﬁdﬂl_ taﬁ)erblelt %a%&aﬁ%%gygq%f’l st é%‘rﬁqc%r M3bl e. Table
A tabul at es’ Yhe afigs 2 d1igc @ sH88d ayson thee cqpmaretrittya iforeasth tHgpecies in a

feed and prgdiyd I ; I:l.e I resent ss bal ance based upon
the concentrati ohrﬁfoq%roﬁlg\ggﬁns&Eeﬁeﬁ%ﬁ%ch{eggdzﬁg%lﬁﬁmﬂwn ‘The nass

bal afices are ofhge caincgnired ivasics tim tieldnadt LARE ifthe i e Aee A tfridhe

resent iny, H:QN, I ased an.th use .of anthracene as the |inear
Bol yar omat icgﬂ%:folgppgun asﬁ.&?.o&p%% teﬁ%lé:shse ‘ﬁecfné:?‘r?otcéﬂl%é?tcﬁﬁ% ©B. Table

Aresults 15“6&@arlepdletfé@8as'.mmlﬁ_s{qlmifri_d idﬁugﬁ?f&gﬂﬁ%&f@?g{i%?{ gns
upon. vhi ch oA 1FE sAAIR e e At n e foeina 43 EMeTabl o A
12345 Par afifntrmmllm.efgg.. (axgglgg?_lﬂd ljilsgs%eg%g_-tag% ‘ng?%”&%‘&%f* olgif%lo
i nalr 6l preo QR AS] P00 S0ad! thAG Do 164 Wiond the olefin composition
2- ol ef i ns0.H0GEWNE5@2650.1030. 0hdrergidefle rkialebiyns@ 2944424 53430 02p. 00
TOtal1'000'Jg§%fQHle%%'%% %%%. The concentration of branched olefins

in the internal olefin composition is preferably enriched

by at least 30%, more preferébly by at least 50%, most

15 preferably by at least 70%. The concentration of linear
alpha olefins in the internal olefin stream is preferably
reduced by at least 20%, 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 with reference to the single figure of the
accompanying drawing, which is a block flow diagram
representing the process 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
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1 1 FEB 2801. WO 01/ 14292 Tabl e B PCT/ EPOQ 08166 12345 11 FER 1004
Par af fi ns15%49%0% 0% 0% (| i near/ branched) Saturated al kyl "
aromat i cs15%49%0%0%0% Sat ur at ed oxygenat es15%49%0%0%0% Li near al pha

ol ef i ns20¥BO¥EIE1982% Li near 2-ol ef i ns109%7%R29R27%46$ 2- nePRF/EP00/08166

1-ol ef i Nns25%2BY%2922%2% Assunptions: Block 1 recovery set at 70% Block 2
recovery sedndtLiwe, > SreRERFEDHET e campamidden ehdhstbigeanssipha t he
equi prent B £hpabt L. perfect rejection of saturated hydrocarbons,
aromati cs, and oxygenates. The ratio of equilibrium constants between

| i near al pha ol B¢ Me2ehdPalaress takneiated hedoyetildiustrateltes raamagedf

equil 1bri umonst aphe bRbyesflends 140 YA ofd it Afh ZBLIN the

1-Aefins is set at -20. In block 1, the percentage
extrdcted FeoaYeFvckE 12iRighogongrnistatinn 2hekingan -alpia rolefilioin | n

bl ock 2, 360611 1REa k| REMa 250 EF NSt ALy S TARL Efbp AN 729 0f the 2-methy!

l-olefin are extracted, ‘each based upon he anpunt of material entering
bl ock 2. Theabwabates| ke dsasapedlarck tedsed iyperstths et ity o £rdsoch ment
of the presgpi.igyveniionsuherei f . high antities, albeit
at | ower concent rat?%ns re atﬁ% ﬁ{%d'%ﬁ%%%aﬁ'neﬁa%og&e&eogl I near al pha
olefins in pheseotsi achasal phbantefHased rngzom i thel esinedn tera ffiadrl o fC

t abulsat es e,b ity of gach species in a
fee 0and pr%%‘g%ggé;é?g%ma{ﬁh?l? abﬁg%%@%@?%‘ss ﬁb%l%%sgse based upon
t he concentbatannesfarachnspecabsulated Yaeiks ano jprhdstctatss rideen The nmass

presont | nogarray SLrEng AT i Pod L B e R e T near
pol yar onat i éseoapoanthaadeupoas t hize absnmant | sy andrealt i d) et crp daid earlal
upon the assumptions noted below Table B. Table A results
15 are reported as moles/unit time, and Table B results are
reported as a mole percent composition in each stream. The
assumptions upon which the models are based are reported
beneath each table.

Table A
1 2 3 4 5
Paraffins 0.15 0.15 0.00 0.00 0.00
{(linear/branched)
Saturated alkyl aromatics 0.15 0.15 0.00 0.00 0.00
G . Saturated oxygenates 0.15 0.15 0.00 0.00 0.00
- Linear alpha olefins G.20 | 0.06 |0.14 |0.06 |o0.08
Linear 2-olefins 0.10 0.05 0.05 0.03 0.02
2-methyl l-olefins 0.25 0.22 0.03 0.02 0.00
' Total 1.00 [ 0.79 [0.21 [0.11 [o0.10
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30 1 1 FEB 7004 WO 01/ 14292 Tabl e C PCT/ EPOO/ 08166 12345 Paraffins {11 FEBR 201
0. 150. 150. 000. 000. 00 (linear/branched) Saturated al kyl
aromat i ¢s0. 150. 150. 000. 000. 00 Sat urat ed oxygenat es0. 150. 150. 000. 000. 00
Li near aM§Hd/181%f i ns0. 200. 030. 170. 040. 13 Li near

2-ol efins0. 100. 030. 070. 030. 04 2- net hyl

PCT/EP00/08166

Tot al 1. 000. 710. 290. 120. 17 Table D 123R&bParBffins 15%21%0%0%0%

(l'i near/branched) Saturated al kyl

oxygenat es
2-ol efinsl
Block 1 re
assuned at
rejection

of equilib
2-ol efins

linear alp
per cent age
2-methyl 1
extracted,
t he anount

10

15

20

25

20.0/4 00

[aVia Y sllaVar =

Lo 1

1- ol efi ns0. 250. 190. 060. 050. 01

aromati cs15%21%9%9%% Sat ur at ed

5 T707070% LT near —atpha

1 P
Ul I'T T3

b LU/ /W

7\ YA' V4

naoaayr

050R3026%R1% 2-net hyl 1- ¢l ef | NS25%8%d 9¥B9% %I 5 Afissurrpt i nks:
CBYERRf i8St at 85% Bl ock 2 rdovéryl et |at 0¥5%]  B&ui [|i bOBUM i S
E5FazRganc®eune the equipmen{ “is cqpabl e of perfect _
PSatidatied! @0k Py HIemaktDEES] FHOTHL I 154 U pPXyT esTH atio
; linearlalpha glefinsland. |ipear
%%t%ﬁﬁ%egioﬁyggnaﬁ%§ ratio|of*Bquill i1} uh cBhst gnt §%befwebh
nimdaf adphancl kit hyl T{OZY N§ | §55¢l @es20] 57% DlloCEoety the
pi—threatyerpletn—extradted —omblodk 1 i s168% and of fhe
| 5120 4 8958 15 1n bl ofk P* 53% 6F tfle 43%nedr D%l &f i ¥ES fr e
amethy3dodeblehin?- net hyl [ 1-a8ef [ n e ¢xXTTACT €d,2 d upon
of—matertat—entertng—Bletk—=

Assumptions:

Block 1 recovery set at 70%. Block 2 recovery set at 60%.
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
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 2Z-methyl l-olefin are extracted, each based upon
the amount of material entering block 2.

The mass balances tabulated below illustrate another
embodiment of the present invention wherein the recovery of
higher guantities, albeit at lower concentrations relative
to the embodiment above, of linear alpha olefins in the
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
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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An advantage of a Fischer-Tropsch streamis that it contains a thErF?BC?
both even and odd carbon, and the 20 process of the present inventi
‘produces a streamhaving 31 1 1 FED 2004 WO 01/ 14292 PCT/ EPOQ 08166 even
and odd omobprsmunber ol efin species at very low to zer opefgpiosdds
saturated hydrocarbons, wth high concentrations of |linear alpha ol efins.
The process of the present inventionTgbbeaCso provide a Fischer-Tropsch
olefin 5 conposition having a nmxture of internal olefins and/or branched
ol efins, apg~-+rear—atpha—otetns—wthtowarpunts—of-satrated
hydrocar bops. The process of the présen][ |rver12t|on fo‘rther p4rOV| des’® a
conposi ti onpPapaffigrsabl y Fi scher- Tropsrthsderfio.as, ¢a@pol sig 0ol0 |agdoeand
even nunbef ddintafihranched) t he conposition has an|averagé carbomn nunbper
ranging fro ret ¢80t ef-erablrn—n— he C6
to Cl2 ran %htﬁ’f:%’??ndﬂ%g."%f ﬂo\ﬁgaﬂ gIgJ;tﬁstlstvvc 'ilr?ear U;Iﬁgha E)q:gfo sop'@gi 'S
havi ng 15| §rErestast caggdmrtashai n | @rigilies; (Cb)15t he¢ ¢.@0 npdt.osr edomodant (on
a nol e basi TCAonad BT S aTT_‘ Feast—twotH-fRea
al pha ole ?%ni%iEﬁﬁ?aa?igfigﬁlgmLLh|#F d; Hanqe C§7 E&&ﬁ of 01%? [ he
case of usi ﬁgnaatf?ﬁeémsfeedstock Wilthi 3t 2O- ﬁing(.,O-@B i h Q& fase
of using a[gbm SRPTK, — W AT TR TG [@u¥ g oect v % oxaf d two
nost predomnant  near alpha olefin speciles arelpresen{ | n anlanount of
at least 20 wt% pref&tHy at | eagtiF® wl. %7 Ino] & -BPef ertabiey at01dakt 40
25 Wt .% based on the werght of the olelins inmtn conposTtTom ()
cunul atively, the total anmount of |inear alpha olefins present in the
conposition within said range, inclugp¥ge DS at least 40 wt.% preferably
t Teast 60 30 wt.% nore preferably at least 70 wt.% and even 90 wt. % or
nor e, baseqj_g,n_t_h_g_\pei ght of the olefins in the conposition,

1 2 '3 4 5

Paraffins 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% 4% 58% 35%° 75%
Linear 2-olefins " 10% 5% 23% 26% 21%
2-methyl l-olefins 25% 28% 15% 39% 4%

5 Assumptions:

Block 1 recovery set at 85%. Block 2 recovery set at 75%.
Equilibrium 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 censtants 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 2Z-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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(e) one or nore odd nunbered olefins within said range present in gg
anmount of at least 10 wt.% preferably at 32 | | FEB 2004 WO 01/ 14282 FEB 200
PCT/ EPOO/ 09166 | east 20 wt.% nore preferably at least 30 wt.% and even

40 wt. % OYOPWI92 cunul ative; (f) a cumul ative amount of aPOTHEPO6s166

sat ur at ed hédroc rbons, and oxygenates of 5 w.%or |ess, preferably 5 2
w. % or | e§¥SNBPE PBHET EREBPY Bumben, @lefirsspaosespatf erakl Yo@. Gowt . % or

| ess, eachzbasegnonnthernehaliatly hAS:SOUPOSHLI oD (ANdipRelerably (o) 6
rng ~a

w. % or |ess of branched ol efins having branc C2 or C3 position
rel ative t G°PREDHBEFIBRExPHal&Ngar dolpha dbafinsor eTheepeoabky 4FWtho oOr

| ess, basegdreBehBeinweh8hbnofkathg i fLon ' bove nentioned.
conpositioﬁ referégly ha$nasaon¢lggp$€iti§§oangg%ggggdﬁﬁPﬁﬁﬁb BEgg?H
speci es anCBUBCSAELBR hAVEREra| nhvburel phaintefhal abefbnanahlgerenbodi ment

of the preperhchBMeBIE®NLst | oV ositppon referably
Fischer-Tropscﬁ derivgg?sha%?ﬁgl%ﬁegéé%%gﬁgcg}%gggﬁuﬁbts }SﬁgﬁﬁﬁuPF5n1CB

to C18 coRprFafRgased| bydroeapbonmear al pha ol efin species having

di fferent carbgpeChabi 1 £ i id range, 20 inclusive, at |east 50
Wt. % of |inear al ﬁa O?ﬁ??ﬂ%?éﬁﬁgéé?gﬁ e %%%%%g} P ot ggeﬁ RbeVife&ddni nant

ol ef i n speEPBROS{EHPBs Rt efiebybhy cBi Hure ntMbepsch wher £vad} heompxt siRgt

pr m nan | g 4N (oF el +l_or n-1 carbon, nunbers; and
Ahorein sa o oer eonaano eIl oaBh he ohPoRst it bns o
hydr ocar boA¥eragd Eﬁéb@nabumbmheremgﬁmgjﬂromo@posbttgg,hpsebégasmydcﬁlefins
containingtbrgnching at _ the §2 or. C3 positions, relative to the nos

proxi mate -doubBe BONUCTPrPERTEFRRhY Bt BhewCeqtentrs prateeably 4 w. % or,
l'ess, basedoppribenyei ght of the conposition. 30 Said conposition S
preferably conpriseS 1 w.%or |ess of saturated hydrocarbons. It also
preferably conp?i s@s kheast obwe 1imsanfalplenchibsf i edpecies thivihger

prderab|ydiEQEPéhﬁeEa§£oﬁe@ﬁéigolgﬁggﬁégnear al pha ol efins.
(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 Cs to Cpq, or

in the case of using a Cs to Cq1g feedstock, within that
20 range, or in the case of using a Ce to C12 feedstock,
within that range, inclusive:

(c} said two most predominant linear alpha olefin
species 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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33 ?IFEB7f1! WO 01/ 14292 PCT/ EPOOr 0$166 The process of the present

i nventi on advant ageously provides an ol efin streamwhich is highly 17FEB 20
concentrated in olefins, wherein the concentration of olefins in the
olefin OPUYHR on may be at | east 90% and up to 100% ol BCTEP&®/Q8L66i ty i n
the olefin conposition. The ol efin conposition stream of the present

i nvention is lg@stulRlastatecompsrepreiferabillyl atg lelsitdS0 wo .keaahdwietlen

el enmental sul piuktt.§ FRKEoHE, PRYHZEE jREQduct s as extreme pressure agents
in metal working fluids, as a co-nononer 10 for the polynerization of

pol yet hyl ene, as d#&)i At cumudipsiae amowaki o pobpaslipha shefirasedPAO used

as a |ubricanty,43%ca3poRls0r i;pat | f 0 e polychl ori nat ed
hydr ocarbons in. PG appFchggbﬁg?gfggggch%aﬁtHQH dPdgdRS8nl BRrd&ZaPLYiake

primary3 and séc®fddr prmdesapt meseaprefarabieutli eal. $15ri deespedbates and as
additives to i repest i.es of, __rubber s _sal ven and as a
EE@fe&abﬁ Br.ePGR! 14€3 less., %%°§|%8ﬁ8g503n%38eF8}agﬁt°Fange

precursor for "the manufacture of plasticizer
al cohol s and thér cappasisionhi ehdnprelferdbiiyvati zed i nto detergent range

sul phat es or al koxysul-phates for _laundry Liquids and,20 powders )
di shwashi ng pomdeﬁ?ﬁagduﬁrﬁuf s}eggrOgo§6?ng§ﬁ§n838?lpﬁqB?HlﬂﬁnhrgBSB}and
hard surface cltedier £2 oFh€3r pogds iand relaiti okl aps theowmbdedpirBxihgtpr esent

speci fhgati on ar | Qi are those whi are bhelieved to articularly
poi nt éﬁt and |g?%h??ﬁ?’c#%rﬁlPﬁgfﬁfg%gﬁt4 ?g'ﬁnﬁéngFBH! BPSPQ,°H0%€9er,
under st ood t hateighhierofr &hgesompiod iltiimint.at i ons that perform substantially
the sanme functiong_n_s antially the sane nner to_obtain the sane or
substantially thesggﬁeggégﬁlFegfé%FﬁEeE8QB°Pg%B8n RFFﬁFﬁaP#¥ B28pasoPnehe
present’ i nventdfortheTheopmesentpradomiventi elefiinl spewibe bhl vahr ahegohy

reference to the, foll.ow.n npl es...EXAMPLE 1 A Fi scher-Tropsch stream
conpri sed of fﬁ%mfghﬁﬁgffioﬁﬁé®@tcﬁgfﬂﬁ'in Table 1 was used as a feedstock.

The FT185 conposi Inoanehede eimbedimenpassi RpeSypreaenevenvantion, there
is provided a composition, preferably Fischer-Tropsch
derived, having an average carbon number ranging from C6 to
Cl8 comprising at least two linear alpha olefin species
having different carbon chain lengths within said range,

20 inclusive, at least 50 wt.% of linear alpha olefins, where
the composition has a most predominant olefin species
represented by n carbon numbers, wherein the next most
predominant clefin species has either n+l or n-1 carbon

| numbers; and wherein said composition comprises 2 wt.% or

5 less of saturated hydrocarbens; and preferably wherein said
composition has branched olefins containing branching at

the C; 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 composition 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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34 11 FFP7 WO 01/ 14292 PCT/ EP0O0/ 08166 catal yst and subsequently distli1Fgmg,
products in the boiling point range of hexyl to undecyl hydrocarbons. Thi's
conposition was used as the feed. Hydrocarbons in the C7-Cl0 range were
the nost vebonuay . 5 0.24 nol es (42.2g) of anthracene havipogrpedfaiedourity
and 150g of the feedstock were placed in an autoclave. The total olefin
content of theTkhapxedeseedf vrlse aboesedt 5inveh esof 5od 4 taddu g ocl ave was

seal ed an rged ] e The. aut oc] ave was heated to 255(C
for four %Lﬁgg?gyt%ﬁf%Jr'gn\?}fﬁegﬁ%%g-&‘ﬂ%? hﬁgﬁﬁgggﬁtﬁ%ﬁe%@ﬁ%f’ﬂh and

t he ant hra@bﬂéms'hew}aenr@:hat/lme conneahsra\taicﬁm SGET 6L i | 19 tHead ] &ighin Once
t he reactlggm chi?lrgﬁ e ailt oc ay& cool ed to 20C. The product

m xt ure was erre ?‘3 iFa%’kda‘l‘l}&?i tRel UM ek % ol ef i n,

sat @r at ed pydlbya:abotﬂse ahdflmrempedlﬂi(zylgenat es were renoved by

distillation. grlal remainin n the flask consisted of sone
entrai ned sat uirrlg? egﬁ?'n ldno%%rp%%%tloﬂn?té’éﬁ%oo%n?%‘? REFREN QR ¥ention

anthracenelslesefuhdalsjca cafpdhent | aakdanml 14§ £0ni QN styer&addgp figated to
a terrperat ‘rﬁfg 1?1 Lom 310- 350C to di ssociate the adduct to
ant hr acene® ﬁlae ko A¥EskY i BRKe | AuiBhpEl 29 P BORUCTS AR X Yr SRRS

separ at ed pndsssxaé adgent s Oﬂmtrh@témhéﬁﬁﬁx‘% PYuidsstad | AtdQnonl
co ositio Eheach Product _stream were 25 det erni ned by gas

rrat ogr Bﬁl ARPVEPSIIZtIOR BE Rebyethypheree amtan | WntRumediater oduct
A Is gr eai hymeRing hesl y na Bppiac b eih s @mﬁn&s@adagvgrzfﬁ\mn%ﬂﬁ“ Fontent
|

over the concegtratlon of _al pha ol efin and overall n content In the

feedst ock 3t FRAATIH HHRR ?\e‘i‘st%oméh?uB%Mhoa}m'ae%lleyqlmm@m ity 205%

and in oveput! applefa i 608} end , ru@st SR £ hesk DY R5% 15K (28.3°
+ 9.0)1/(9.0, + 28. Eg%qlx 100) Fufther t he concentratfla opLh %?efa%ou%at%ee

hydr ocar boﬂn’(‘%&%l v%eﬁ?n%%?beﬂ%l{@%?tﬁﬁs R ydelarpeeeyegalas greatly 35

15 intermediates and as additives to modify the properties of
rubber, as solvents, and as a precursor for the manufacture
of plasticizer alcohols and detergent range alcohols and
surfactants, which may be derivatized into detergent range
sulphates or alkoxysulphates for laundry ligquids 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 t; 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 as a feedstock. The FT

35 composition was derived by passing syngas over a FT
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cooled to 20°C. The product mixture was transferred to a

15 glass flask and the unreacted olefin, saturated
hydrocarbons, and unreacted oxygenates were removed by
distillation. The material remaining in the flask
consisted of some entrained saturated hydrocarbons,
unreacted anthracene, and the anthracene-olefin adduct.

20 The flask and its contents were then heated to a
temperature ranging from 310-350°C to dissociate the adduct
to anthracene and Product A described in Table 1 below.
Product A was separated and isolated from the anthracene by
distillation. The compositions of each Product stream were

25 determined by gas chromatographic analysis.

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% ([{86.5 + B.9) - (28.3
+ 9.0)1/(9.0 + 28.3) x 100).

Further, the concentration of saturated hydrocarbon

(exclusive of oxygenates) in Product A stream was greatly
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internal olefin stream 8.2g of Product D distillate were recovere E@%l
bottons of the distillation colum was thermally dissociated at 31 -§ B
as described above. 6.7 g of the resulting Product C linear alpha olefin
stream 5SweeH/AMzOved from anthracene and isol ated as descpipg ﬂmméhgve
Product C was anal yzed by gas chromatography as follows: 0.4 wt

sat ur at ed hydedosedonby 318 wt . ?hefpresaﬁegabfoggthggteg6h§d9gc%§ggn§|pha
ol ef i ns, and rgggd%gfaﬂounts of gxygenates Thus, Product“C, conpared to
the feedstod rea 18nPPEhER £RS| iREAFPARPBRaIBMEFRA UPORtent by 11%
over the prededtmglEtmducbfAtBbeﬁhBeaﬁeéaoﬁéﬁéPﬂaie?ﬁomaﬂq by 4440y over the
concentrat|o§ 9 Hea gha olefins in the feedstock ﬁe concentration
15 of internaF*8F&t FASi HiprBgietien EBﬁBareﬁh?oc@héeﬁééd5190kofstrean1 was
decredsed bylﬁﬂa&namdoxeﬂmﬁrgﬂ boeotiher Psogdy e d

62% Product _D_ was anal¥z bg gas chronatoﬁ%%ﬁ\wég gn%%a@amggﬁgimg
saturated hyGF8ESPBoRYEE 1BhG ¢ ?@FﬁPEFﬁE}OnZQfol@t¢nBalanﬂes2nmpr&&bnnear

al pha ol efi ngn EXANPbEdBthkIhIS exanple, an F-T stream having the
conposition set _forth in Table 2 was treated with anthracene. This F-T
stream was deri vBECBYChaB st PRre5omhS ehersafnratedthyysoc@fbandstream
subsequentlyadlﬁhelbvaghaag 59I£§ t u ilin oi nt
range of penté to nonyl e& ¢ aﬂgti fhﬁ%ﬁﬁ ¢ fu %Erao ﬁ%mhgb ng a
95% p\frity ahB2cb80R %¥XFH§efe §t@@k h@r%egmaﬁzmmlTab&QOD nbradgtot! Bve.
The autocl aveswagsrsereé&diAan h r rogen.. 30 The autocl ave
‘was heated to 255C for Séeeﬂa%%ﬁ€§Q#0 ofﬁ%é{kgﬁ%)é§b A&%%r adduct between
the ol efi n afBNFRREr AR AR aeEneat Thetedt bydovea comentrs w&eeféédstedkdurlng
heating. 1 A+FEBm208 01/ 9 1 ce e.reaction was -
conpl ete, the autocl agey%ts c%%%e§°§%é5§ {fgrg ‘%Eo % n? ¢+ {Rsthe
transferred Pdtyrated hydrocarbon stream was reduced by 67% over the

15 concentration of alpha olefin in the feedstock.

TABLE 1
SEPARATION OF SATURATED HYDROCARBONS FROM OLEFINS

Composition thal Saturated Internal Alpha Oxygenates
Weight | Hydrocarbons | Olefins | Olefins (wt.%)
(9) (wt.%)? (wt.%) (wh)
Feedstock 150 56.7 9.0 28.3 6.0
Product A 8.2 4.6 8.9 B6.5 Trace
Product B 62 78.2 7.2 9.3 5.3

'Exclusive 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
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glass flask and the unreacted ol efin, saturated hydrocarbons, and 1{1FfEB "
unreact ed oxygenates were renoved from5 the reaction m xture by
‘distillation as Product Stream B. The renoved Product Stream B anal yzed by
GL.C t echmiopiag29iad the foll ow ng conposition: Unreacted mtgkpoo®sicdl. 1 W . %
internal olefins and 1.4 wt.% |inear al pha olefins, 81.9 w. % saturated
hydr ocar boristanmha 11 ® 1% 6 nis tdeaxy geBates of Theodater DaliseiRi Bt BgwkBet he

flask was heated to, a emper.ature rangi nqg.from 300Q0-350C. to di ssociate the
adduct tolﬁhowggggke 3%5! f%%ﬁ@ﬁ Rfdéggrgbéaliha?éBPeCElB@FoWPS Product A

was separ atter radad 1iys aliatsedt ifated bike 3a0t-Bsaeenes bye 46 dhsd idd@bd on. The
conposi tions of each Product streamwere analyzed by gas chronatography.
As can be fedn & Bmithife 1®avd tingTEEPdugt Pr ddnerrAailphagpdatip ehresmed in

linear al phasOl@inidveen Mt 3% ra¥ehe! bnqok %hﬁtga%gnhegxgibwe
concentration of alpha olefin and 20 overal T of 6fin GORLERt ~T R t he
f eedst ock 9%®m Product A is enriched in linear alpha olefin content by

579% and in - @ueifide @ s 6akaBl pBY GuCkyAonasRBLEAhed Dy 348%  The

olefin purity in Product A olefin streamwas centration of
i nternal olfflilewsy Prloductt -A sategmtegdshydsocachbeased3oBewtt heof

concentr at i | int.erd¥al | i resenrt _i h to by _an_anount of
163% 39 1 1C19&Fe%fé1 dzlooc%év%nos%/ ?cfz'gzwgc'f%/ Egﬁgg%egl%%ﬂ% 2%&&&3‘??0\1 OF
SATURATED R¥IOROGARBINS EVadieEsF| NShus, Product C, compared to the

Conposi t i onFbfa 3ttt §ranaloh e .
VEightFNdrocarbonsCIefinsAIphg%afhég%?é§?%g.;§b?ﬁf.&%Erng%gf%Rﬁ.@a
Feedst ock9GFPMtEMaP WG 17 ey dheAPr@geaing7 P3oduetchusieéinf oxygenates 5

a: 66 wt. %d?:fmp?dﬂtq}cérps @%,3511\@ b%’ 9f40‘%t Ia%{ari @h%r %%Llcentration of
linear alpha olefins in the feedstock. The concentration
15 of internal olefin in Product C, compared to the feedstock
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 hydrocarbons, 16 wt.% internal
20 olefins, and 82 wt.% linear alpha olefins.
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 (Cg-Cg).
0.6 moles (ll2g) 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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ol efins The olefin concentration and the concentration of al pha ol kfliFhBi28
the olefin Product A streamwas further enhanced by subjecting the olefin
conposition Product A to an AO 10 adducting cycle. 9 grans of Product A was
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enri ched lnt:ﬁe rmﬂrl@iﬂf@danqidﬂﬂ@ﬂ-ent by 774% and was enriched by 28%
in |inear ha ol efi content. over the preceding Product A feed. The
concent rat| He 57%‘1”@ ofiln i wiplodiiternal. ohpdias vod ihé fodst ock

stream wasl fieed e asiach b 1%9%re0mMear.ad Wi ot R +3Q GQRC 8RRl %%8%{ L@Bﬁr”a'
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Prodfict D wast dffal YD atedxture of internal and |inear al pha ol efins

as follows: 53 PheMmdédriRaalreMaihdngy 8 thea?d a4% QW n%0% 4 it gr nal
olefins. 5 Exanple 3 A Fischer-Tropsch stream conpri sed of tdhe conposition

set forth iYPFMRAAF U HIRNHEY dFom EISHOGK. tqfhélFS'OCc@trposhm adduas -
o osers' O S el KA R AL
Thi s Product A was separated and 1solated from the anthracene by
15 distillation. The compositions of each Product stream were
analyzed by gas chromatography.

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 feedstdck stream. Product A
is enriched in linear alpha olefin content Qy 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 internal olefin

present in the feedstock by an amount of 163%.




conposition was used as the feed. Hydrocarbons in the C7-C10 range WeFEB 2004
t he nost abundant. 0.14 noles of anthracene having a 95% purity and 62.5 g
‘'of the feedstock were placed in an autoclave. The total 15 olefin content

of the chedged2f2eed was about 0.15 noles (19.89g), for anporaboonseést hr acene
nmolar ratio of 1.1:1. The autoclave was seal ed and then purged with
nitrogen. The autocl ave was heated T&B2ES5C for 5.6 hours to formthe

Di el s- Al der add t’f(’]i‘ﬂcﬁp i e autocl ave
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250-280(C TO0 dissoclate the adduct to antnracene and oefitmt—product
descri bed i¥gxEakisev3d Bel ewyghhktegen gas was swept over the
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renoval and®i eRovir vt G FiHef iRt 3B o't ¥ o PRenGntanEl/ 14292
PCTI EP001483b%f 1% separated and isol ated fromthe anthracene by
distillation. 9.3 g.of Oefin 1 product was recovered, of which 8.7 grans
was ol efin. ThetRMySHin GPRAenSTEtLIeM ang ddgc caneetadriemed By Phas
chr omat ogr aphé £i@niad Weie .ol flilte Frasdddes A ndiGaln JdtsiSatheX! lenhbhnced
enriched in saturated hydrocarbons (al kanes) over the concentration of

saturated hH¥rBERHTRLT F P ¥FdL (RIPREOR BRpdums A e afodent rati on

of appha ol gfdifict ind heyd3ad . St9 .gransd rEmMroMised eluahy theRR% QMeh the
concentration_of al pha ol eg.n 10 in the feedstock. Oefin 1 product is
greatly enr FEHRIAT %ﬂiﬁﬁﬁ o jfplar ratio of oclefin to anthracene in

like manner as described above in this Example at 255°C for

7

7 hours. The unreacted materials were removed from the
anthracene adduct mixture by distillation. 4 g of Product D

15 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 2.9 grams of linear alpha olefin stream Product C were

recovered and analyzed by gas chromatography as follows:
0 wt.% saturated hydrocarbon, 13.4 wt.% of internal
olefins, 86.6 wt.% of linear alpha olefins, and 0 wt.% of
oxygenates. Thus, Product C, compared to the feedstock

25 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

30 concentration of internal olefin in the Product A feed.
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content and overall olefin content over the concentration of al phalalfdp 30
and overall olefin content in the feedstock stream Oefin 1 product is
enriched in alpha olefin 15 content by 202% and in overall olefin content,
was enriwdetndayz 197% ([ (88.21 + 5.77) - (27.18 + 4.43)]" I¥ctfepbiosigs 4- 43) X
100). Further, the concentration of saturated hydrocarbon (alkane) in
Oefin 1 streaanaéugteatWysradaagdegbys95@hix29r5h6fri§569581Oé?aatUrated
hydr ocar bons .| Ln_.1 preduct _is to its inconplete renoval upon
distil atid;lg?aghgibﬁﬁr SR aHS AP FPAEOFPOm the adduct before the
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5 Example 3

A Fischer-Tropsch stream comprised of the composition
set forth in Table 1 was used as a feedstock. The FT
composition was derived by passing syngas over a FT
catalyst and subsequently distilling products in the

10 boiling point range of hexyl to undecyl hydrocarbons. This
composition was used as the feed. Hydrocarbons in the

C7-C1p0 range were the most abundant.

0.14 moles of anthracene having a 95% purity and 62.5 g
of the feedstock were placed in an autoclave. The total
15 olefin content of the charged feed was 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

4.0
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was separated and isolated from the anthracene by
distillation. 9.3 g of Olefin 1 product was recovered, of
which 8.7 grams was olefin. The composition of Qlefin 1
product was determined by gas chromatographic analysis.

5 The results indicate that Sat.Str. 1 is enriched in
saturated hydrocarbons (alkanes) over the concentration of
saturated hydrocarbons in the feedstock stream, by 24%.
The concentration of alpha olefin in the Sat.Str. 1 stream
was reduced by 55% over the concentration of alpha olefin

10 in the feedstock.

Olefin 1 product 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. Olefin 1 product is enriched in alpha olefin

15 content by 202%, and in overall olefin content, was
enriched by 197% ([(88.21 + 5.77) - (27.18 + 4.43))/(27.18
+ 4.43) x 100).

Further, the concentration of saturated hydrocarbon
(alkane) in Olefin 1 stream 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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Internal
Olefins
{wt.%)

4.43

Alkanes
{(wt. %)

63.8

78.25
3.31

Total
Weight (g)
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The Olefin 1 product was also treated in the following
manner to enhance the concentration of alpha olefin. 0.055
moles of anthracene having a 95% purity and 9.3 g of the
Olefin 1 product were placed in an autoclave. The total
5 olefin céntent of the charged feed was about 0.068 moles
{(8.7g), for an colefin/anthracene molar ratio of 1.2:1. The
autoclave was sealed and then purged with nitrogen. The
autoclave was heated to 255°C for 6 hours to form the
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 below in Table 4.
The material remaining in the flask 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 isclated from the anthracene by distillation. 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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0 0ci- COr~ UH C) PCT/EPOO OS166 1 1 FEB 2004 WO 01/ 14292 PCTI EPOO10BELH7004
Al pha A efin product, conpared to the feedstock stream Qdefin 1, was
enriched in al pha olefin by 10% The concentration of internal olefin in
Al pha O evomnprexuct, conpared to the feedstock A efin 1pgi/epasRsidEs
decreased by 5 50% . Internal Oefin product was enriched in interna

ol efins over t e poncEefiat iporodct Ntezmpaired afd thd Fddid todxelsittehm

f eedst ock b(ylef]ﬁ%%l 4%, & L, 5EB.,2004 WO 0 /14 92§'C IB Al MS PCT! EP00108166
|. A process For tr'eating H YEsH i@ i%510h Y rfifri siTh@ | i near al pha
ol efins, i r\ttmmfzit:r;dteifdms;f aiimok vl Uylag fich hly'dmcpﬂfab@lfefiqpfﬁ%rdcﬁid%gi (a) .
contacting eedst ock compositiaon with a_|inear polyaromatic conpoun
ina first %%EC lfeocflsEoo(r:ltﬁq% ?és%%ﬁﬁiﬂ#r}é‘ Jf (S (S Genteases: tivon

m xtdre conpd%sing |inear polyaromatic conmpound-ol efin adducts and
saturated 10 rocarbans;..(b) separating the |inear polyaromatic
conmpound- ol ef i nryndtzfard'tfcjt gglfeil'f t%@ﬁ%r@t%&qﬁmﬁﬁbﬁé‘qeﬁr@ﬁe reaction

m xture to ébefires fovent tdduedrasemt it fostdeamaittha alfimal §¢ hyd ocar bon
stream 15 i ). dissociating |inear. polyaromatic conpound-ol efin adducts
inthe fi rs‘?f%%ﬂd‘bc e]ge.eocfserﬁc%‘ Ry e];rﬁ%to'o formlinear polyaronatic conpounds
and an ol efin conposition conprising alpha olefins and internal olefins;

o(ii) contacting the olefin conposition with |inear 20 polyaromatic
conpounds in an al pha olefin reaction zone




under conditions effective to forma reaction m xture conprising |i 2% 2004
pol yaromati ¢ conpound-|inear al pha olefin adducts and an internal ol efi H
conposition; o(iii) separating the linear polyaromatic conpound- 25 |inear

al pha ol ewonadasaicts fromthe reaction mxture obtained fg PodRsiisPha
olefin reaction zone to forma |inear alpha olefin adducted stream and an
internal olefin stream and o(iv) dissociating the |Iinear polyaromatic
conmpound-linear 30 alpha olefin adducts in the linear alpha olefin

adducted streamto formlinear pol yarprati gy cpnpounds and a |inear al pha
ol efin conposition; 4 1 1 FEB1 OA WD 0I7T429Z PCT/ EPOQ 09166 whereby the
concentration of linear alpha olefins in the |I|inear alpha olefin

conposi tion }s énrixiessovisrr theea tioRe entiedd s Of ggngﬁpsri‘ﬁlcﬁpa olefins in
the olefin g -sgitﬁﬁr&inaenad the .concentration of |inéar al'pha olefins 5 in
the olefin co%%om t g e i KA&tife ol aliefind, ldmear al pha
ol efihs in t¥mtyrecoksd dgkﬂro&arﬂ'm,prag,g&qsq‘ngql aim1l, wherein the feedstock
is contacted w af] a Iitne r. pol yaromatic conpound at a tenperature ranging
from 150 to 290C"15% % egdstiogkmepnposa tisime maith ha ilridwaar

pol yar omat i epaiongmmet:iot efdnpadiiiGh 5 i 530684 y ,hgating the |inear

pol yar onat i G- & ound-ol efin adduct to a tenperature rangi"w rom 200C to
500C. 4. The Process I dHmYe ¥ dom awrersitd arhaifgedst esinpriing
conpri ses a Isimesampatdryasednd v 1M comfp M-l cl ss. . 5. .The process
of agy one gf, ¢l ai r}%) i to 4, wher gilan t he O-Efecefgzls[éoc uQ:cq%rnsz?rnidsésftf""r"' W . %
to 70 wt. % ol 6riT 2 eI on the weight of all ingredients in the

feedstock. 6. Thd)prsepesstdhqgarhe0ne nak LChal .5, wherein the 20 _

f eedst ock coaorrqoc{élirﬁs(gss fIi:rom wtg?%to 95 Wt . k}?“ggfaf“%?ﬁ,% ggrsngaungﬁoﬁﬁgz%i ght ==
of all ingré itF The- e sfdtug@t ed7 hyfizecprbonss iof thry reaetqfbrc! ai ns 1
to 6, whereinmbtire HoGRIrmPQ ¥arQTRLINGLCRTROWIL FSQMRL Ses substituted or

ream and a

saturated hydrocarbon stream;

15 o(il) dissociating linear polyaromatic compound-olefin

adducts in the first adducted olefin stream to form linear
polyaromatic compounds and an olefin composition comprising
alpha olefins 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; A

0(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;

48



unsubstituted ant hracene and/or benzanthracene. 2J B. The process of any

one of claims 1 to 7, wherein the total concentration of olefins and 1 FieB 2004
concentration of |inear alpha olefins are enriched in the olefin _ _
conposi t i WR A48 t he concentration of olefins and |inear palyEraongied i ns i n

t he feedstock stream and the concentration of saturated 30 hydrocarbons

are reduced YhexXshy dihs igpneempsgitiioon odvdinehe adpheecntlefingn iof that ur at ed

o 6 whersimeha FECTAREp SoRERBiclon' 38 BRESERRCCRVER Bmposition. |
47 concentration of linear alpha olefins in the olefin
composition, and the concentration of linear alpha olefins
5 in the olefin composition is enriched over the
concentration of linear alpha olefins in the feedstock.
2. The process of claim 1, wherein the feedstock is
contacted with a linear polyaromatic compound at a

temperature ranging from 150° to 290°C.

10 3. The process of claim 1 or 2, wherein the linear
polyaromatic compound-olefin adduct is dissociated by
heating the linear polyaromatic compound-olefin adduct to a

temperature ranging from 200°C to 500°C.

4. The process of claim 1, 2 or 3, wherein the feedstock
15 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 S5, wherein the
20 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 polyaromatic compound comprises substituted or

P unsubstituted anthracene and/or benzanthracene.

h ZJ' 8. The process of 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 concentration of olefins and linear alpha olefins
in the feedstock stream, and the concentration of saturated

30 hydrocarbons are reduced in the olefin composition over the
concentration of saturated hydrocarbons in the feedstock
stream.

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

feedstock comprises a single carbon cut composition.
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