11FEB2004 WD 01/ 14293 PCT/ EPO0/ 08168 PROCESS FOR SEPARATI NG OLEFI NSl EWZ[}UL
SATURATED COMPOUNDS The present invention relates to a process for
separating ol efins fromsaturated hydrocarbons followed by separating

| i near al pha olefins and internal olefins 5 froma saturated hydrocarbon
streamand froman olefin stream Many industrial processes produce

ol ef i n/ satww eegbs hydr ocarbon streans that are m xtures pgfrphRkishS:
saturated hydrocarbons, and oxygenates. Oefins are 10 frequently used in

t he manufacture of polyners such as polyethylene, as drilling nud
additives, or_as_internediates for the production of oil additives and
detergents. SEPEEPAJERR riERARSTANES SBEF Hith ROt GAEURATED rcoMPbURESS by

ol i goneri zing ethyl ene over an al pha olefin 25 catalyst to produce m xtures
of al pha and int ese%' efiings aving a broad range of carbon nunbers.
However, these 5treans rely on the" use B SefRyR PP eRssa foreedst ock

materi al , wicphratiing 2 lsifgmist frant senstatied hharosRBEACtWL €o9fqt he ol efin.

On the ot hekhandsrihe2Q iEes¢he{sJL 0 FT) .process starts with an
i nexpensi ve yf eeggock,gzs;n as,gieﬂl_gerogsﬁg%n%e?%g/ejdn?err&‘?\lnﬁ Bf s gas, coal,

coke, *and offREM RaFPoHAGESUEYEBapLLhals stireamaked Didrganebsecnnpri sed of
ol efins, aremektass, saturates, and oxygenates. 25 The FT process, however,
is not very selﬁctiv.e to_the roduction of olefins. Wile reaction

condi tions and "t ARPEPETEAR BEPTRATES PeoRRRRIfd@idndsateratam rich in  the
desired spebivesowaiinm sthheafd praoducte shikeanes af A@einper centage of the FT

stream cont aLps- 2t Ne LY RES 0 ounds_whi ch t be separated from
the ol efins, which olytgfi nsrgérég,'puarl ié‘g?eﬁ?ﬂeﬁheﬁ% FB%i#t% different

mar ké?s. Fofrexeeitley, ugetypnchlte comwirctake FIT Fiolyarrd 1s &EB a2004 WO
01/14293 - BoPYdiiRRe08368awi11ifPHual Badi Pl odlr @, 0f ;saturated
hydr ocar bon__sangvnllendqa broad_spectrum of nolecul'ar weights, olefins,
aromatics, ~—an oxyg%ﬁgt £8ISUZ:EE RICIBFGARR ok tidorgidi 61 ves dnd
detergents. Some industrial processes manufacture olefin
streams by oligomerizing ethylene over an alpha olefin

15 catalyst to produce mixtures of alpha and internal
olefins having a broad range of carbon numbers.

However, these streams rely 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

20 Fischer-Tropsch (FT) process starts with an inexpensive
feedstock, syngas, generally derived from natural gas,
ccal, coke, and other carbonaceous compounds, to make
oligomers comprised of olefins, aromatics, saturates, and
OoXygenates.

25 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 desired species within the FT product stream, a large
percentage of the FT stream contains other types of

30 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



al cohol s, ethers, esters, ketones and al dehydes. Al 5 these conpounti$f paajt
be separated fromthe crude FT stream before a particular conposition my
be offered comrercially. To further conplicate the separation operation,

the FT stream contai ns conpounds having a w de spectrum of carbon nunbers,
as well as a wde 10 variety of olefins, ranging from C2- C200 speci es,

internal ligfaksel efins, al pha linear_glefins, internal pchipsmeas ol efins,
al pha branched ol efins, and cyclic ol éfins, nmany of which have simlar

nol ecul ar weights. _Separati and Jsol ating, these species is no easy task.
15 Conventi o FOEERH af i B B thS sSSFBI??%%JQ’WI‘DﬁaQPﬂ%ﬁe}EﬁJ%“@ fo separate
speci es havibnpxd epekbyruel af e lermillairngepohtd s.clddineusa poocieisses have been

proposed to ﬁt&ioséygghtggeswa{ AL e dLf Lensnt, sReglegsin a FT stream with

20 sufficient puri at a particulFar conposition I's” acceptable in the
i ntended apptiedtcilsn. ethese mdcassesetpoes suphrddehydest R¥f erent speci es

in a KT streafdsd nehpdendbantise f ABLEGULAr £ SIPY8S, cPhachrRre restricted
to a feed having an average carbon nunber range which is 25 nore limted

) r . I}
than a conpoi%99dhPEERFRI fiRRF L WPrldad “°8Rettrinh Sevaberafteest bon nunbers

rangi ng fromnddeE@aliyhe nsesufchexchangei ¢osd the kbBLatse &f
super-fractionaters_oft N oper ted at hhq%hgressure, nd . the use of

ol i goneri zat T cafar yst's® or” et nerif &8 FOPERARF RRE 1D 2al ter the
boi i ng poi migdcofspelherspect esanben hhabEfs staeamllManyareadt i ve net hods for

separgting sped g Pe Fin St 2 g BoLn Ao r tively react with
ol efi tr:?s whi | e s:artr:u%lsfjangousll'ri/ rej e?tli g}g ga“r’ aéf&f :Qﬁé% EP%S%:%% 2004 WO 01/ 14293

- 3 PCT/ EPOD{38168 UsnPat erte MNars, 42946z Soihegesolrbess a prcoesd for the
separation of Jnheunaleel of I s 0w ahhay oiefdins, byng CQUAG i ng a

f eedst ock wi th an addu?:t"l{g% cqr?fpgu% sug:%_l as . ant hr a?:encgﬂ%o forman olefin
adduct, sepa®®Riifg§ t RENB HddUCCT PPt AENF I SESERVL &F &id@hdti-ng the ol efin

adduct  t hr sskggudagahgt ondrochice iaat hrasengpaid sansohefddsy GRRFRQSI tion
enricﬁed in égégg%tgkggindigggif%%gggakgggoégnare frequently
inadequate to separate species having closely related
boiling points.
Various processes have been proposed to efficiently
separate the different species in a FT stream with
20 sufficient purity that a particular composition is
acceptable in the intended application. These processes
for separating out different species in a FT stream
include the use of molecular sieves, which are restricted
to a feed having an average carbon number range which is
25 more limited than a composition containing a broad

spectrum of average carbon numbers ranging from C5-Cohp,

the use of exchange resins, the use of
super-fracticonaters often operated at high pressure, and
the use of oligomerization catalysts or etherification

30 technigues to alter the boiling points of the species in
the FT stream. Many reactive methods for separating
species in & FT stream do not, however, selectively react

with olefins while simultanecously rejecting paraffins.



the anthracene fromthe al pha olefin. This reference does not SUgquItFEH]ﬂﬂL
desirability or the capability of 10 anthracene to separate ol efins from
saturated hydrocarbons in a first step, or further separate the |I|inear

al pha olefins fromthe saturated hydrocarbons renpved in the first step
along with separating linear alpha olefins froman olefin streamrenoved
in the fimadonddasstep. Once ol efins ar§ separated from sata

hydr ocarbons, it woul-d al so be desirable to purify the renoved saturated

hydr ocar bons ang,.extyac iining olefin fromthe renoved
saturated hydr o%grg R fas%%gér %?ga ’%‘5’&? tahPBBij‘ﬁ%%tfqrhé peci fication
and cl ai s, seh@ram::dsof"leuensm,l séebnds finm Glpdacdlafensreant only to

dl St ngUl Sh %}ﬁ:élfc%gg gofgggg C(%nWLERnQdI?ug%UC% reggl% (91.11'1(1 2(1).{(]:% et C. f rom

a different corrp05| t1on, conpoun reaction one , and are
not meant toafcté‘§a§ﬁa‘€etfa fcrrafrtqncellaﬁlsea@@rﬁe sRoprebiey dfhe r acki ng of a

partigul ar SidfRM 2P6nfOfe GAVRRLERGCd SHKE Qg Rhef Tk BANE have been
assi gned the letter "o," al pha olefin streans have been aSS|gne5

letters " o, ¥h5onE8, Rapt 3"6’ (ﬂré’ﬂ“ﬁesf‘?e]éﬁ%c%émﬁeéﬁ asefhed the |et t er s
"io, and sﬁﬁwoaﬁedoﬁogmﬂxwﬂdshheamphﬁaw&ﬂl&en aagskgned g batter "s."

Their presence do not | articular aorder, .seguence, or ascribe a
meani ng to tCn eggf?c I|mf)rr:ﬁt)rac}r{f‘dzil'h(g:I airl%l‘il oo fo(ffe ABFS oSt ter' s absence

inaclaim 010835nehbemmtt ‘qmpblysu.halblla;w ocessestepalorl iggnpdsi tion not 1
1 FER200L VQ:01414293:5 doRGELEEOOL 0BIOR BxRLesLYedrent i oned s not

required or |rrpI|C|t in the enbodinment or claim ere no spel |l ed number
or assi gned PNEPFEFLPRS p‘r’esaeﬁtlrsFt §teRe 9% INGEhEEeHRRR TG $S8ry since
ot her corrpoun@hsarcampmmm,nsstfeeﬁ tm sl’a&@G:t'alt@B EPdescarbhe not

identically expressed in the di me :n Their absence or
presence do ng{) dllf‘yt%er lrél’l g %ﬁgc |w6‘31 Peﬁ%%ﬁln’d’ 140REF than to
di f f erenti ated pheomebiterfrnogenhi caéfin express edmeospdundhe €onpoSi ti ons,
st eps;s reactgtgg_zones, etc in the enbodi nent or claim
Once olefins are separated from saturated
hydrocarbons, it would also be desirable to purify the
removed saturated hydrocarbons and extract as much
remaining olefin from the removed saturated hydrocarbon
20 as possible.
As used throughout the specification and <¢laims, the
words, ™ first, second, third, etc” are meant only to
distinguish one feed, composition, compound, or reaction
zone, etc., from a different feed, composition, compound,
25 reaction zone, etc., and are not meant to designate a
particular seguence. For ease of tracking of a
particular stream and for convenience sake only, olefin
streams have been assigned the letter “o,” alpha clefin
streams have been assigned the letters “ao,” internal
30 olefin streams have been assigned the letters “io,” and

saturated compound streams have been assigned the letter

ALY r”

s. Their presence does not imply a particular order,
sequence, or ascribe a meaning to the description and
claim language, nor does a letter’s absence in a claim or

35 embodiment imply that a process step or compesition not



~10 The present invention relates to a process for separating and i’Q[OlEEtEf ﬁﬂ.
species, particularly in a FT stream There is provided a process f
treating a feedstock conprising saturated hydrocarbons, internal olefins,
and al pha ol efins, conprising: 15 (a) contacting the feedstock with a

| i near polyaromatic conpound in a first reaction zone under condi ti ons

ef fecti veylgyfighin @ reaction mxture (&orrprl sing fi rst BhonlRkyaromatic
conpound-ol efin  adducts and saturated”hydrocarbons; % separating said
first olefin adduct_Ls fromthe, saturated hydrocar bons |n the reaction
mxture to $UFRSEYi PEEEOPET 1 Sad@lct o9t e ind™RLEF+ &t in shaur at ed

hydr ocar bon &ibcedmens(b) chairact iwhg rat nbeﬁﬁéll&cp@ﬂiﬁnbéﬁ ot ihedridast 25

sat ur at ed hyprt({carbon sg_ge@nmwth a_linear c{)% romati c_conpound in a
second react1on ZFoA€ BRAeT —condi t©6ns>ef s BeFBP R RY r on mxture
conpri si ng seEdend compeandpol gampesattione ospeumnd-orolrekcniomdehroiss and

sat urated hygdrocarbops, 30 1_51(31' §§B§E§tl@gu§ealeg1bgggond olleféln .adducts from
the reaction mxture | n the secénd reaction zone Form® & second ol efin
adduct st r edthediid 3R S§BEDNRF FRAFEACEddohyel dewtilfon ost peanibavrerei n t he

concentrati qfh.afi duhgr seduiaedchudr oran bonsiidt R secONE. gat urated 35
hydr ocar bon stream IS e‘E)%JiChed over the concentration 11 FEB 2004 WO

01/ 14293 - S°THSETAEPBE! BBUYEE TFIEICHF at PP MM 0c SPBBAS FHPRe first
sat ur at ed f‘g/mbrpcscalrbaatﬁbm eaimesane tthen Come adfboat ment obr tdwaingat ur at ed

hydr ocar bons i n.the fi Ls atur hydr ocar bgn streamis enriched over
t he g@ncent rati 3?11 PoYS urzﬂeé%tlﬁgdf%%ar o%s PnPERE®T 2ttt ock: s(iii)

optionally cﬁ%@ﬁémngn@a#@l%e@adsghewm reddactdatby fior m fHTr st | i near

pol yar omat i GsGQERQURHS e a1 1 Jilikish 9! ﬁécsébsfsorfee%ké%né(a v) optionally
separating the first linear | 10 pol yaromati ¢ conpounds from said first
ol efin conrﬁ%ﬁqﬁtBHk comprising saturated hydrocarbeons, 1nterna1

olefins, and alpha olefins, comprising:

15 {a) contacting the feedstock with a linear
polyaromatic compound in a first reaction zone under
conditions effective to form a reaction mixture
comprising first linear polyaromatic compound-olefin
adducts and saturated hydrocarbons;

20 {b} separating said first eclefin adducts from the
saturated hydrocarbons in the reaction mixture to
form a first olefin adduct stream and a first
saturated hydrocarbon stream;

s{i) contacting at least a portion of the first

25 saturated hydrocarbon stream with a linear
pelyaromatic compound in a second reaction zone under
conditions effective to form a reaction mixture
comprising second linear polyaromatic compound-olefin
adducts and saturated hydrocarbons;

30 s(ii) separating said second olefin adducts from the
reaction mixture in the seccnd reaction zone to form
a second olefin adduct stream and a second saturated
hydrocarbon stream, wherein the concentration of the
saturated hydrocarbons in the second saturated

35 hydrocarbon stream is enriched over the concentration



The present invention preferably further conprises: o(i) dissociating said
first olefin adducts to form 15 second |inear polyaromatic conpoungs EpRcIR
second olefin conposition conprising alpha olefins and internal ol efins;
o(ii) optionally separating the second |linear polyaromatic conpounds from
sai d second olefin 20 conposition; ao(i) contacting the second ol efin

conposi ti qaothils a |inear polyaronatig conpound in a tpifApdaRayed i ON  zone
under conditions effective to forma reaction mxture conprising |inear

pol yar omati ¢ conpound- alghg 25 ol efjn adducts and internal olefins; ao(ii)
separating sai d °al fREVOPFBFT PHHAGEEEC aNte iRt ifdRall jatwFatrd ed | i near
pol yar omati ¢ compdmndsrhsn sweddam, f nath the deatnteatIbxtelF ecien the third

reaction zone t Lefin duc stream and an 30 i nternal
%g&g P 4 Bogk! & Sk

ol efin stream ao Wl oclating tﬁe Al pha SlefP A AWt s to form
| i near poIyaron@WﬁGOGQHbQMWEﬁie@wdlaneai;ﬂhedﬂqﬂarntheooﬁmméﬂﬂthioao(iv)

optionral | y separgtigg }Q@ éngggg ojmt unds from said al pha
oIeflﬁ conp05|tFon "1 EF 2°3§#%? Iﬁggg%-féédgggggEPC[¥08168 wher eby

t he concentratléﬁléﬁ’aPBﬁ%PQﬂk%Y AdSPACtHeing pridd skeent Tlfiosition is

enriched over thadgeegeﬂ&rﬁdﬁnorh@tst al phar YJafaremb il NeogReoRd ol efin
conposi tion, and the concent é%g on of alpha olefins in the second olefin 5

conposition is @RFi BnEtFBve? 88ﬂ8%ﬁ%?%?10n of alpha olefins in the
f eedst ock. The E&ed}stopmunnailbesbp&ﬂﬁfﬁhgxhﬁm%f&EStallﬂé&ﬁn ol efi ns and

saturgt ed hydrocag rocarbons as used herein
|ncluges at |l ea %lgg%gmaaraf%%%%ﬁ?ﬁ ass ofP é?a ggﬁhydrocarbons may
al so include OFH@POHEFEQ®4es such as cycloparafflns An ol efi n neans any

conmpound cont ai ni ngrRé ﬁﬁgggnga@gveggiggnbﬂgyégggl opblig,dond. The ol efins
may be |inear, Cgagggggg conjugated, contain multiple double bonds

o{i) dissociating said first olefin adducts to form

15 second linear polyaromatic compounds and a second
olefin composition comprising alpha olefins and
internal olefins;
o{ii) opticnally separating the second linear
polyaromatic compounds from said second olefin

20 compesition;
ao(i) contacting the second clefin composition with
a linear polyarcomatic compound in a third reaction
zone under conditions effective to form a reaction
mixture comprising linear polyaromatic compound-alpha

25 olefin adducts and internal olefins;
ac(ii) separating said alpha olefin adducts, and
opticnally unreacted linear peolyaromatic compounds as
well, from the reaction mixture in the third reaction
zone to form an alpha olefin adduct stream and an

30 internal clefin stream;
ao({iii) dissociating the zlpha olefin adducts te form
linear polyaromatic compounds and an alpha olefin
composition;
ac(iv) opticnally separating the linear polyarcmatic

35 compounds frem said alpha olefin composition;



15 anywhere along the chain, substituted, unsubstituted, contain agyl ﬁr
alicyclic groups, or contain heteroatons. The olefins may contain Ff 2004
noieties along with an aliphatic or cycloaliphatic noiety within the sane
conpound, or may consist solely of an aliphatic, 20 cycloaliphatic, or
cycloaliphatic with aliphatic noieties on the conpound. Preferably, the

olefinis lihgghatic compound. The olefin may be bra |near
Exanpl es 3?6]0 ranchl ng include al kyl, §r§ll or alicycli Lﬁﬂ.ran&%es 25 The

nunber of unsaturation points al ong the chal nis also not limted. The
ol efin may bERSFHBhSDE HPnce'{‘Wat“’é‘t e alpBattehiaF drethn, 2abprd onal |y

conj ugat ed. dhetfinl e:fomposmworalﬁeo Giicakl aeef ytitﬁaﬂlc%nw&ﬁ@i:hlﬁ%hod\f An al pha
olefin is an J{)Ieflrl\%/nose do bl e bon%yif | ocated on both of a and 3
olell s :h]i)

carbon at oms> B &-Carb onlrétto M 558 M ROSr 56 at 8RY YRar dl ess of
how | ong t hecordmitratsonebitaena @letfhes thathe [srghldsolatannmol ecule. The

al pha ol efin_ near a functi opal_groups may
be Iocfgt ed oh dou %mbo%% %Igfr Q{e@%Q%gE Eé 2‘2%%9% fffﬂz@% a/{]éiha
PCT/ EPOQ 0818k &itonen shechedditoatkons adj acent to the doubl e bond car bon

atons, or anywhemng eksg atpa the veakbaR:backhens seIhge alpha ol efin may
al so be a pol yepe, wherein two or nore oi nts of unsaturation nay be

| ocat ed anywhe? $hiT GRE FRAEY BRI dwdrecagBorong e 4t2F8a%f one doubl e bond
is in the as$phargquesi hiyjdhocdrbdry ersnabeal eéiegid Snanuakefl b whse adoubl e

bond | oc wh 0 t arb haj n ex t at t er m nal
car bonosatomggrﬁgfﬁ%erﬁé oJf 5|gn flgaa% &° ?%gn drf(?agg Era‘ﬁ%ﬁﬁe%}/ *“The | ocati on
of a branch mclgm@smtbanmlwlqsh@upht ef e clolpefriaf fissnot |inmited.

Branches or  fungf icaeahn Ghostps aﬁ@ycgﬁpbg&@t&ﬁlt%&nms douplg,bopd - carbon
atons, on carbon atons adjacent to the doub bond “carbon atons, or

anywhere el sE*EHIBRGAFERED cAP B R oonED el%lelﬁr}é"sof“éﬁ’l e kih9as0 be
substi t ut ed m\tsrtbrre}menboahhqatercgacadn\telﬁu:ﬁmuw dgﬁaupsmﬁdnese types of

comowcs, A6 E 19355 AR0UTRE SR0EYARIAL PhnaSRUPLgEE!  chem cally
contain aryl or alicyclic groups, or contain heterocatoms.
The olefins may contain aryl moieties along with an
aliphatic or cycloaliphatic moiety within the same
compound, ©r may consist solely of an aliphatic,

20 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
branching include alkyl, aryl, or alicyclic branches.

25 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.

&n alpha olefin is an olefin whose double bond is

30 located on both of o and P carbeon atoms. An o carbon atom

is any terminal carbeon atom, regardless of how long the
chain is relative tc other chain lengths in a molecule.
The alpha olefin may be linear or branched. Branches or

functional groups may be located on double bond carbon



al dehyde, keto, thio, ether, hydroxyl, and am ne. The 20 nunber of 11 FEB 2004
functional groups on a nolecule is not limted. The functional groups may
be | ocated anywhere along the carbon backbone. The feedstock is generally
produced by commrercial processes such as the oligonerization of ethylene,
25 optionally followed by isonerization and disproportionation.

Al t er nat i wadysadohe feedstock may be _pyaduced by the Fi sehepoodiiepsch
process, which typically contains a high proportion of paraffins. A

Fi scher Tropsch praoce l.ytically hydrogenates rbon 30 noxi de to
pr oduce corrpagtscl Si’o(ralg %%ﬁ%%% %tr?%nsaggﬂ)%%?%’% to?r%]heecu ﬁlr%?%h%?rh‘g.cag%ﬁ@r
processes fortareki ag eeedserrles sewhlehs e cerbannbatkbores dheol ef i ns and

paraffins i de1the, dehydagenat | r .0 S se nmade by
the " Pacol" %ﬁ#ﬁhelﬁarﬁ) %?ocgg%gg %?Bo ?ﬂ%ng%%r%lﬁEgﬁgd%iI%%@Ol/14293

PCT/ EPOQ) 08 1#58-"tt5e Of r BR&E Hr VF-oRake¥. Paoheqnssd prerberedfaadsbeck is that

obt ai ged framiadkileshes - Tewpseh atFT)a sty dhesicnp1ETheRE & ¥ Sirs taad reaction
conditions can be selected to provide a particular mx of species in the
reaction 5 prédicP 8trt3™M For exanple, the particul ar catal yst and
reacti on condit ransntaynde dlefed Lo a&nhdredfant hBoasotmibid bodkiefikns and

decrease the qmount 10f PALATSIdS and coxvgenates LD Lhe siream
Al ternatively, the catalyst "and reaction conditions y be Yuned to
enhance t he tErmamadncapopartanf-i nShanthtdetedasdéefhe mawlrd legheekefins and

oxygepat es id}y thanshbgamrieEneicakhyn $He 1RAGLHOB COM QRS W b vary
dependi ng on the type of equi pnent eggéfyed. The FT reaction tenperatures

vary from 100€ t8t560€ AR5 éf 28t Leds sHFBNEReE ¥ react or from

at nospheri ¢ fimctQoda MParofplbRypbe g)ocatid an HBLCHotisld dnidom 0.5:1 to 5: 1,
preferably from1.8:1 t0 2 2:1 n s _haurly spac vel ocity ranging from
lto 10,000‘5%%? ogF?m%(J%%f@f?ogfgtggﬁccﬁﬁcségse %%%ﬁﬁﬁ%ﬁ§t¥8%€ can be
used, includiarpea 20ch$uieh AedFbAre a¢ kel )rlbed, theftxgebhédckandea sl urried

bed. Ehe tenperaghurgi1éfid me@ea@ggsb&F?hmiaqwat@Pubychetrméﬁlpf ordi nary

skill to optim ze the formation of
reactive functional groups. These types of compounds

include those identified as oxygenates. Examples of
chemically reactive functional groups are carboxyl,
aldehyde, keto, thio, ether, hydroxyl, and amine. The

20 number of functional groups on a molecule is not limited.
The functicnal groups may be located anywhere along the
carbon backbone.

The feedstock is generally produced by commercial
processes such as the oligomerization of ethylene,

25 optionally followed by isomerization and
dispropertionation. Alternatively, the feedstock may be
produced by the Fischer-Tropsch process, which typically
contains a high propertion of paraffins. A Fischer-
Tropsch process catalytically hydrogenates carbon

30 monoxide to produce compositions centaining aliphatic
melecular chains. Other processes for making feedstocks
which may contain mixtures ¢f olefins and paraffins
include the dehydrogenation of paraffin, such as those

made by the ‘Pacol’ (trade mark) processes cf UCP, and



‘products, including hydrocarbons, and particularly, olefins and typk$féB 2004
olefins. To illustrate without 25 limtation, in fluidized (entrained)
bed(s), the tenperature of reaction is generally high- e.g. ranging from
280 to 350C, preferably 310 to 340C. If a fixed bed reactor(s) is used,
the reaction tenperature is generally ranges from 200C to 250C, preferably

from 210 b §1942640C, and when a slurrygbed reactor(s) i scysPohosidae ,
tenperature is generally within the range of 190C to 270C . The catal yst

used in the FT process is_any kno in the art, but preferably from anong
o ybdenum TGSeeRing 1O S0a NBIII30R &L 45 HBaTFRPODI DBLGE and G oup
VIl conpoundst icbtkudedgfromr FiskaktrTropddteniBIm syhorésig. pl ati num
pal | adium iridi i i Lon . t.he faregoin C i nations
with other net aE’I’}rsn,cag%g} eachar%(e)ir}%égi%#?héoﬁle%@%t glanf%? olrecg‘:g%% al | oys,
or as an oxite rrevéderbi deapriotlser mgynpdusrkcigrs iasthesatdctiaron based and

cobal ts based, cahakystselayve FJIO‘é'}QmﬁQQ’ImE‘h&%H}?d'i%iuﬁlaruégtaﬂ%jc lWlheni um has

gai ne inportance as a netal for the catal yst which favours the formation
of high nel t79#F54&Ry CSPRLF e LMl PRI ANt edansectheli anwis. ofhose

skilled in tdiefant whil dedesngnicre whbcht Cot arsitrgiandag@mbi nations will
favour the manuf a%ture of. desired spgﬁ;es in the FT reaction conposition.

For exanpl e, OFP$E4 P oh™ cokt 41 iRy " a Dt ereddenthe potHeEitum or oxi des
on a silica,arltb ralegnina, cordigiilongamal une Nnaursith por enaaeckndvn as FT

synthgtic calalystse ADoLber, £xamplect sa e ise 0l cobal . sEfal . Cobalt
F prodauci n

has the advantage o ‘ ess nethane during synthesi's over the
ol der ni ckel2sheegIerataf yst Sheaf@irptBduces a wi de spectrum of speci es.

With 20 the progenesel BefitHe GleaBuRBRréSnd iOHRL QL1 MK, other  net al
combi nations, the.cobalt catalyst _can be tuned Lo nufacture a
conposi ti on TIFERNGRIL AR HRIiTPEF SHeERBREPTERY FEP 8¥?gﬁys¥1‘§? Huch as
i ron- cobal t mddcyycoat ahyst sturarse vakpohnoh drod*hets S@l°ect ani iryldtowar d
ol efilr}S unde&asc%l;:te%i-sgre 2t50 %h%c%%%cgggdkgén?naﬁimospheric to 10.3 MPa
{1500 psig}), and an H2/CO ratio from 0.5:1 to 5:1,
preferably from 1.8:1 to 2.2:1, and gas hourly space
velocity ranging from 1 to 10,000 v/v/hour. A wvariety of
reactor vessel configurations can be used, including a
20 fluidized(entrained) bed, a fixed bed, and a 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 without
25 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 is

generally ranges from 200°C to 250°C, preferably from 210°

30 to 240°C, and when a slurry bed reactor({s) is used, the
temperature is generally within the range of 190°C to
270°C.

The catalyst used in the FT process is any known in

the art, but preferably from among molybdenum, tungsten,



The catal ysts may be fused or precipitated, or sintered, cenented, 11 FEB 200t
i npregnated, kneaded or nelted on to a suitable support. The catalysgs may
al so contain pronoters to pronote 30 the catalyst's activity, stability,

or selectivity. Suitable pronpoters include alkali or alkaline earth

nmetals, in free or conbined formas an oxide, hydroxide, salt, or

combi nat i ao1hkes eof . A FT stream genegal |y contains vi pby@bde)sid® Sul phur
35 or nitrogen conpounds, which may be del eterious to other 1 1 FEB 2004 WO
01/ 14293 - Jé%d %gg/EPg&% 8168 catal ysts which derivatize the olefins or
catal yze thé"% eAEPon of BTEINESy nBEHE LY iifSFer F288+bn or

pol yner i zat imrthpndoes sesod Regardkessuef pdia axEtdod iusadum, hesvaver, the FT
process i s NQLMaLY; ecti .partjcul.ar species,, an ields a wde
variety of spec¥§§¥léﬁ%h§%1%E%3%6§§?%$€ﬁ.c é“ﬁFﬁ@&F Bory &t i ¢ compound
used in the HRtgdessandfeadie Haivontinonhe howey ertails fpamtdcuarly wel |

adapt §d T ora g s5eBar as i a0 ol 6E1 sniyaMaAAGHLaLedofysliacachons 10 in a
FT streamin thé presence of oxygenates since oxygenates dd not

si gni fi cant 13® @m3aitF - t herPelaseRaAbe ePPakthdasiesesrt pbysths dvdeei ¢ conpound.
Wi | e ref er eiaed oo d@mierclast 18@Mand dushkailg nhiodelsigod that any
strean1nadejp ARy _process ¢ nHainiqg? 15 ol efins. and saturat ed

hydr ocar bons "6 8UrEabl & fEadsdt 58ks 1oroae Y5iroBLS of a ¥He SpitBEent

i nvention. iMrgetépudef Piwt medning ot spfecdmsSuntie RGOS Wt . % ol ef i ns,
the remai ndes:Relog satayaled hydhocarfons . CompLLsl ng. RANglfins and
cycloparaffins, and optionally 20 other conmpounds such as "aromati cs
optional |y FERCAPAFRGIEHt edeedsSHF amsambaratiankywibr fisoles, and

oxygenat es, treasedudactdie: Wi gbkipéd adgediR@r edi ent Spt nedhg hgedst ock
streamto th%mBrog ssnof ghe invegtio . The preferred anount of ol efins
BTE58" 5t rSAmSFaRGeY (T BIRUSTRE. 5RBA B AR 204 based on the

present in e
wei ght of tpecRPtetrearh dEh@oampsitm afr loxidas ahphasiloleaf,in in the FT

str egm i's n%tlulnli.g%]% e%.]g sqlﬂﬁlcgtg&%ﬁpg ysuprp%QgegrLr II;%B\;LDS av‘\s't 'FQI/D to 65 wt.%

based on the wel ght
synthetic catalysts. Another example is the use of

cobalt metal. Cobalt has the advantage of producing less
methane during synthesis over the older nickel based
catalysts, and produces a wide spectrum of species. With
20 the proper selection of supports, promoters, and other
metal combinations, the cobalt catalyst can be tuned to
manufacture a composition rich in the desired species.
Other catalysts, such as iron~cobalt alloy catalysts, are
known for their selectivity toward clefins under certain
25 process conditions.
The catalysts may be fused or precipitated, or
sintered, cemented, impregnated, kneaded or melted on to
a suitable support.
The catalysts may also contain promoters to promote
30 the catalyst's activity, stability, or selectivity.
Suitable promoters include alkali or alkaline earth
metals, in free or combined form as an oxide, hydroxide,
salt, or combinations thereof.
A FT stream generally contains virtually no sulphur

35 or nitrogen compounds, which may be deleterious to cther



the FT stream The anount of other olefins, including 30 branched allph&EB 0.
olefins and internal olefins, both linear and branched, is al so not
limted, but preferably ranges froml w.%to 55 w.% nore preferably
from5 w.%to 45 wt.% based on the weight of the FT stream The anpunt
of paraffin in nost FT streanms ranges from5 w.% 35 to 95 w. % based on
the wei ghwoofi/i4®P3 ingredients in the-11d -FEB 2Dr. WO Ol1pCrESm@/esied 1

PGT/ EPOO/ 08168 feedstock. In sone FT streans, the FT catalyst is tuned to
enhance t he witefliysteontict raddicntand drerspsmnisher paraffid wencentration.

In these str . the.a i of, affin generally ranges from5 to 65
wt. % of the %%S%F:F'ggmgfl %P%%hng’r lﬁngﬁFéaﬁg"%ﬁeﬁézﬁﬁgoﬁT" atalyst is tuned
t o enhance tAvd yawganatodn parcatfefsises .t hBeaamilitssobf phe afdtihbd mskele stream

ranges frompReWer% t0e 9r WrolessTHE ggp%%a%fel%@%ectoorrpaounds inaFT
stream such as  oxygenates and aromaticCs, ke up nost of the remai nder 10
of thé FT stidddfUand BRTFiftherar yiptdsentwide yavietys of amgicigsfrom 5 wt. %
to 40 wt. % JMtmah ampempss ofiet.her  by-products and inpurities, less than 5
wt.% nmay be prﬁseTt in nost FT streans. The feedstock may be a processed
FT stream whi ch R8st A% h&SH YEr S8R F bRat P uRd Beeputh fihed Bxpcgseonvent i onal

di stillatioms extracvemniorr hatkeerseparatdtaruopel atédn ddaebkain a
desired car . i.ncl.uding. a onposi tio ntaining a m xture of
car bon nunb%%sr} gggggé%ig%%ti‘lednc%ffbg%egﬁ?s ctgrr?pqgs?iattf%ﬁ?e‘gﬂ'&’%c?cﬁé%% hi gh and
| ow 20 boi | iimg ac SApsbreR™ imdhgdbrngsered iafs oxpgradfénssincar omati cs, and

oxygenat es fgxqehheesrasiensit 1:eaM: tYWeR 1 § Neseparl i an Qperatbopsis
conduct ed by |§t| | 1i 2}2 the reaction mXxture containing the adduct, it is
referred that TtHEF UM TER2GLEAPRPHE process of the invention 25
p _ _ P :
contain an aver dgéleardimreantebes maaging f FeMsEbe 520 iand s wBepgi n the
predont nant Ql.gtL0osRelAS Ay LOELESANOG Jhs WINL Lhe, Lange, of C5-C20,
i nclusive. The [inear pol yaromatic conpound el fPeTentl yoS&paPakes t he
saturlated Wefdear pohssaurmtedehpiiedtarbomsenre heuibedrleage car bon 30 nunber
of the feedsiaekrahfst e RRIRFLEENE & BlNbCesSREC BRIl thin this
range, inclusive. Wen_the ]
Most crude FT streams contain from 5 wt.% to 95 wt.%
olefins, the remainder being saturated hydrocarbons
comprising paraffins and cycloparaffins, and optionally
20 other compounds such as aromatics optionally containing
saturated or unsaturated alkyl branches, and oxygenates,
based on the weight of all ingredients in the feedstock
stream to the process of the invention.
The preferred amount of olefins present in the FT
25 stream ranges from 15 wt.% to 70 wt.%, based on the
weight of the FT stream. The amount of linear alpha
olefin in the FT stream is not limited, but preferably
ranges from 15 wt.% to 65 wt.%, based on the weight of
the FT stream. The amount of other olefins, including
30 branched alpha olefins and internal olefins, both linear
and branched, is also not 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.%

35 to 95 wt.% based on the weight of all ingredients in the



171 FEB 20M

aver age carbon nunber of the feedstock exceeds C20, the polyaromatic
conpound-ol efin adduct boils at a |ower tenperature than nany of the
species in the C20 + 1 1 FEB 2DO1L WD 01114293 - 12 PCIT/ EPOO 08168

f eedst ock conposition, thereby |eaving these high boiling species in the
reaction m xture bottons containing the adduct. Accordingly, the
parti cul arwbpmezs pol yaromati ¢ conpaupgd and t he parti cucarerbemast ock
conposition should 5.-be so selected that the |inear polyaromatic conpound-

ol efin adduct,cQupasi tian iR Lherr iQn mixtyre boils . at hi gher
tenperature than the amount Ig%.uhr%%e{a!én ’ ;%{rea | 5 Shec fed Si ﬁu?‘f"\ f eedst ock
one desires {6 esefitaatide Pheférorencatigatéedsend kdetrezam ithepref erably 10

one whi ch cophahpsidAvenaget ¢af bonhwraet Lapgihg, fheMa3.he 2P, and nore
preferably rag%;aﬁgjtfromG to 18, and wherein the preciiom nant “olefin

species is wP ThSERerpdhyeEangs| irsive. tThes et yhef ¢heFT streans are

generably preeessed yn eneeef Ftherteshnigues tHentt fdad1y4% above to
substanti al | regove ¢ ta%ccéo?}]ai ni n tl ngr edi eg%s bel ow or exceeding the
range of C5- C3B°T ntQddHSS 65 AN e ToPabf 6 Hhrs W% RPRUPRI 81 ange, one
may al so enpbeyafifiat iar g¢hknewneas simyglse feanboh wuts toofosokeft ns as

f eedst ocks, wherghd, e ¢ R9Le CUld pthin.this range.. For exanple,
t he feedstock enpl oyed Omay era‘f:{'rjsnllﬂngngigcgl,1 %BPT ,reé ,g&ﬂ,a%u, Cl4, or
Cl6 carbon EHYIeHeSe 204 B6AMEER &S haP&euuP| nest axf ddwomeneisdes or

pol yetiyl enectpohy Bl phaeahel bAs,ardd phacokel § noraddftonat gsoudd as drilling
fluids. 25 In_the event hgg gne d sire% to en;jplo a feedstock outside the
epar ¥

range of C5-E3091"bthe™ tFon' ¢ Ehai quids® PEL§s8E Po%eparate the
adduct from bhepurmedct @edd iwpetitmiresn ttasethamd whi.ng tmhe €l ecti on of

hi gher  boi | Lpgspo! Viaf gt chQ,gggg&&qs and/ or other separation 30
techni ques such as liquid/liquid extraction or crystallization. These

techni ques, of cUt SESERAKIBYY Bse aupeacerer fEfeddeserswhiethinest he range
of C51£20, beehUsiattichateEESMEAM purified by a conventional

distillation, extraction, or other separation operation
to obtain a desired carbon number cut, including a
composition containing a mixture of carbon numbers or a
single carbon cut compesition, and to remove high and low
20 boiling compounds, including olefins, paraffins,
aromatics, and oxygenates from the crude stream. When
the separation operation is conducted by distilling the
reaction mixture containing the adduct, it is preferred
that the feedstock used in the process of the invention

25 contain an average carbon number ranging from Cg-Cyp and

wherein the predominant olefin species in the feedstock

is within the range of Cg-Cpg, inclusive. The linear

pelyaromatic compound efficiently separates the saturated
hydrocarbons from the olefins when the average carbon

30 number of the feedstock and the predominant olefinic
species is within this range, inclusive. When the
average carbon number of the feedstock exceeds C20, the
polyaromatic compound-olefin adduct boils at a lower

temperature than many of the species in the C20 +



WO 01/ 14293 - 13 PCI/EPO0/ 08168 The |inear polyaromatic conpound is
utilized in the process of the present invention to formthe adduct i EBr2004
the olefins in the feed stream As used herein, "linear polyaromtic
conpound” refers to a linear polyaromatic 5 conmpound having at |east three
fused aromatic rings, which may be unsubstituted or substituted and
possess SYowar3adducting properties as 4 he unsubstit utP€d/EPpSISE8Ul e, and

m xtures thereof. The linearity should extend to all three of the fused

rings if a threesddisedoh@oki RgosonmURd. i $cHeetly amésteohaghl 888t i fpur _
consecutively fused cyclic rings if a four or nore fused ring conmpound is
used. The | i AReFiS0IYardfaf FRCEHMHAURFUERsBOF BPRT SANGaipirauEls of
conpounds coafakdyi Ng Masocedeneiy! haid pargredient Biddie bongakoRot yaromatic
conpound, incl udi nrgj 15 ggt not Ji@te% t§ goa]% tars, .anthr cene oil, and
any crude nt¥RPEE @t & Ri BT Ll Feparaf 60 romMPoRdpAPRaFRAEA The | i near
pol yarbmat i cbeospoagiccdlesio thahcthrdesi reeanabl ga nabascid esmpbbnkeéd t oget her by
a bridging Qroupy SHRASofipbyflfANNORneChELL; AN ALARL! pOKpge, or 20 a
ket one group-containing chali so]Iong as at Teast three TuS&d i ngs are
present in asdtidhdurIhmr &RGEABALUrSShAl theaamnediseficonrarnted a het er oat om

whi ch do not ;i pf ef fierPeciBst he SRPAHRIHBRI o efd sk oM sat ur at ed
hydr ocarbons. The |i near aromati c conpound has a preferential 25

ol
selectivity EBRETY Sdddee ﬁégﬁ\?t Hhs f&aFsaPpha®toisém As BERPRTARIS and
secondd y W t bnetitercioloehitasns and dwastagel thrbparaffders rangihg Wi t he
compound i s yi £§ UA | Y, REEBCLL YA ST a0Y; Qper ALl R0 .coRgitian outside of
cracking condi fions. e i near polyaromatrc tompound of 30 Thoice is one
whi ch has a sk¢esin wibey prefonimedr cdlefha seeeieh icompohhtstiorss ot her

ol efins greatghgdhanpbihshye, M sPrebetabl VrR sk \@QamdDEge NOre preferably
4:1. Non-limting exanples of the |inear Egglgarom&tl c _conpound i ncl ude

ant hr acene, 2SR IFENAARTRFEEERS, PR Te At atBRetCHTd MERalerRt 1 GRS abl e
exanples of indvdERD 2004 t¥6t 041 1A 3®Hovelduts containing ingredients

below or exceeding the range of Cg5-Coq.

In addition to mixtures of olefins within this range,
cne may also employ what are known as single carbon cuts
of olefins as feedstocks, wherein the single cut is

20 within this range. For example, the feedstock employed
ray be a single Cg, Cg, Cg, Ci1g, C11+ C12, C14, or Cqg
carbon cut. These carbon cuts have utility as comonomers
for polyethylene, poly alpha olefins, alpha olefin
sulfonates, and as drilling fluids.

25 In the event that one desires to employ a feedstock

outside the range of Cg-Czg , other separation technigues

can be used to separate the adduct from the unreacted
reacticon mixture, including the selection of higher
boiling polyaromatic compounds and/or cther separation
30 technigues such as liguid/liquid extraction or
crystallization. These techniques, of course, can also

be used with feedstocks within the range of Cg-Cpq,

inclusive.



PCT/ EPOO/ 08168 substituents in substituted |inear polyaromatic conpouhd$EB 200t

i ncl ude, but
hal o, e.g.,

xylyl, tolyl,
nunber and
relatlvely i

are not limted to, lower alkyl, e.g., nethyl, ethy

|, butyl;

chloro, brono, fluoro; nitro; sul phato; sul phonyl oxy;
car boxyl; carbo-lower 5 al koxy, e.g., carbonethoxy, carbethoxy; a
nono- and di-|ower-al kyl am no, e.g., nethylam no, dinethylam no,
met hyl et hyWaslIdz#3 am do; hydroxy; cyanp3 4 ower-al koxy, PRETEPASHES
et hoxy; | ower-al kyaneyl oxy, e.g., acetoxy; nmonocyclic aryls, e.g.

benzy11.ind@rep&1ydhianatart ket éﬁnéuﬁtdttﬂ@.'%dsiﬁenhé h
their Iocaglon shoul d be se ected so that uc{ are

REPEE Thddr H'fiePre3TtT o "EohdPPi bis™ ¥t st 28

m no;

hoxy,

, phenyl,

eir

as to

bl ock the fo'cmatommfs ihetbe ef sedA sdateamaddrst ussalideatelia, substddut ed | i near

pol yaromatic
Exanpl es of

unds can det rnlned by. routin erj ment
3% & 1Fn881r“p%‘6’|1°3aro Tt ctgo?rp%hnneaar poﬁé’ 5’8 e

ation.

9, 10- i net hytmcmrabélnelng 49- kil athoaet hraee ;omaimetrhygant hr acene,

9- acetylanth

2-ethyi -9, 1055

trifl uoromet
substi t ut ed

hoxyant hr acene ant raro
ﬁs,rnﬂl@ett @ﬁé*UCThégp?Jéﬂ@rrrté@SI RrAehke Wolupatdnuted conpou

A1 48NS bhiuhedeu A0 Hracene . anﬂﬁ@rlﬂﬁ@@&a@ hepsene,

particularly unsubstltgted ant hracene and 2, 3-benzant hr acene. 25

preferred enbdditterit 6t

t ABTRT e¥lerit’s AVERTI BHISwer &i hPERR ThiRshr

n€9bgngggg¢§gqu%édﬂ%&h L%S§%$$&§P% Péﬁgaéi{oanthracene,

nds are

In a

pol yat®nat i cropoupduatl 2achissd end cenpti sesstanmduraceneecsaiklyi near

pol yaromati c
nore. In af

f&é’({?%glqlc"“rkh gorprd Sf%&”%?%ﬁ&?ﬁé;%ﬁ% 'trll ng 8@%& duhdP

I rs tion Z ne in ste conp

f 75% or
osi tion,

preferably aiFTudesedsTdeklsrermmtavicagabic evmrage edrporefrntbée rangi ng
from C6- C18, i st aent agt @gmpé%ﬁcfé & dritR@ak nHOA Yy ArRlsi ¢neoppound. |

second react
first reacti

ion zone, the saturated _hydrocarbon streanlrennved f

WELBHENS SR80l PR ACSH HFPPACLE COPPRERIpOBE L udiny

n the
romt he
| i near

pol yaromat i chwomeaundmikadeas hcdaaatziran aotie;addne oDueISndMahy' adduct

form ng reac

sui t abl e equi pnment

20

25

30

35

L0 mﬁx%ﬂr&ﬁ?g%gﬁidﬁg cufQNVENL QAR Laghi on. Exanp
iC e reactions are carfied out includ

naphthalene. The linear polyaromatic compound also
includes aromatic molecules linked together by a bridging
group, such as a hydrocarbon .chain, an ether linkage, or
a ketone group-containing chain so0 long as at least three
fused rings are present in a linear arrangement; as well
as those containing a hetercatom which do not interfere
in the separation of olefins from saturated hydrocarbens.

The linear polyaromatic compound has a preferential
selectivity toward adducting with linear alpha olefin
compounds, and secondly with other olefins, and last with
paraffins, with which the compound is wvirtually
unreactive under any operating condition outside of
cracking conditions. The linear polyarcmatic compound of
choice is one which has a selectivity for linear alpha
clefin 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
compound include anthracene, 2,3-benzanthracene,

pentacene, and hexacene. Suitable examples of

| es of
e a



5 continuously stirred tank reactor, configured as a single wunit, Egkéﬁk
in parallel or in series, wherein feedstock or an olefin conp05|t|dh

| i near polyaronmatic conpound, are added continuously to a stirred tank to
forma liquid reaction mxture under 10 heat, and the reaction mxture is
continuously withdrawn fromthe stirred tank. Alternatively, the reaction

may be caroigeesout in a pl ug flow reagtor or a seri es et&rmbosgsick | ow
reactors, a bubble col um, in a batch reactor. The feedstock and ol efin

conposi ti on adducti n 15 re ctions , ically carried out over a range
of L enper ariEs FPBNFIST (RSO pet SUbT P T SHEBOBYS (STEROES and most
preferably firamhu240 bot2&5C.ndtheimadddctopnldweactilenlt eaperature may exceed

290C so | ongme[t%@lt hgt ?Irpeg‘ﬁl re | LS. be%)o%/_ t h%lt?:(}' I i ng, IQ(?I nt, of of the 20
XS

ol efi n under feRCtTon condi't 'ons’ ures . typicarly run from
at nospheri c pressuselpbati®@ swiPkOSpherEs. Cwmacmehe taee carried out

I n thg gas  phass, uadgr V@ﬁwﬂe%ok?quwﬂpmw affli x84 I%%J gl d phase,
dependi ng on the vol a i f of eedst ock, but 25 Eenera ly in the
i quid phaseil'ﬁto(’ﬂ‘ieéﬁ%ﬁié%?ri”é’crfatel -Gs s oPEBRY katidss GEmeFRREINGI%fin  or

| i near pol yak«irpilied hg0aROud a@ranasobehyaedx;tzp cf)anfaSl ;t Dewe AciUCds,, The nol ar
ratio of olefins to }_‘lnear yyaromatlc r;ﬁg IS preferabl&fromO.ZS:l
5 e F1earg &

to 10;1. 30 Prefefabry’ s KCHEE™BEY ol §af onet9c® 6npounds
are used tomsmyelaccenpl:etee and bhegel, recdoMer yobflalberodlydf,ins in the

firstand suisequent ,adduglign s%BQE%tué'Pé"’eé’leJ Eﬂe§ycﬁxﬁﬁ%r“9aﬂgduc“ ng

reactl on zones where greater selectivity t ovvards form ng 1 FEB 2001, WD
01/ 14243 - 1ereipCtPEPODPDE 1B EFdaet SShFEFrd |5r‘i’ez§|haélblh%YcﬁI@f| ns are

desired, thecémata.nrelgzaih@r@fudde&eahepeéy@fmfﬁtdoed@em@@yru:lﬁj metokefins nay
be rmder ated, desir % cl oselr towar nol ar rati o of

olefin to |iTi&e §8I yarbhath & (?orfrﬁSUﬁgm% °Ifh%he éﬁ'ﬁgﬁc}eﬁﬁ re is for a tine

sufficient taddudduct Sufbabldesiubed ianbeatlofedr pedyapotataromati ¢ conpound
W thsthe ol &fdn, nI¥PLER!bd CRitdenGRel! BFS-SAN9e EXBO Ak ndbtI¥hES tO 4 hours

in a atch reaction. _ .
Examples of suitable linear polyaromatic compounds

include 9%,10-dimethylanthracene, 9,10-dichloroanthracene,
9-methylanthracene, 9%-acetylanthracene, %-{methylamino-
methyl}anthracene, 2-chloroanthracene, Z2Z-ethyl-9,10-

20 dimethoxyanthracene, anthrarcbin, and 9-anthryl
trifluoromethyl ketone. The preferred linear
polyaromatic compounds are substituted or unsubstituted
anthracene and/or benzanthracene, particularly
unsubstituted anthracene and 2, 3-benzanthracene.

25 In a preferred embodiment of the present invention
wherein the linear polyaromatic compound at each step
comprises anthracene, said linear polyaromatic compound
will comprise anthracene having a purity of 75% or more.

In a first reaction zone in step a), the feedstock

30 composition, preferably a FT feedstock stream having an

average carbon number ranging from Cg-Cig, is contacted

with a linear pelyaromatic compound. In the seccnd
reaction zone, the saturated hydrocarbon stream removed

from the first reaction zone is also contacted with a



An inert solvent can be utilized to dissolve the 10 feedstock ol efins or
the |inear polyaromatic conpound or both in each of the adducting 1 1FEB 2004
reactors. Preferred solvents are the hydrocarbon solvents which are liquid
at reaction tenperatures and in which-tAé elefins, linear polyaromatic
conpound and ol efin-linear polyaromatic 15 conpound adducts are sol uble.

ITTustrativeiexas @318fardiatiil SHYSHS. | & Uéj&(:}.tl %%%Jﬁéfnes suchkﬁ%s

pentane, iso- pentane, hexane, heptane, octane an ;o%y%:?%%'l
such as cycl SpeAcand deFd asidiah Sl ngiitk artoinm | L5 csachiedsobenzene,

t ol uene, eth d di8f. benzene., 20 The anp of solvent to be
errp:Joyed canﬁ\bgﬁgﬁg\?’grn%g v# elmrﬂdngtragﬁn“ﬁﬁoetﬁ oa%]oselfle'f%?ri%tfsq‘éﬁﬁé%‘itolfﬂthe

reaction. Pwrbiehalihg, rehetddohstdry caatiddrmumrmenidd egd out in the
absenge of a t herehy i nproving the rate of reaction and avoiding
t he nged forcéﬁgﬁ%}{gﬁ-i’z@%&éﬁ ]%Sﬁ?a}ﬁ'%ssc%‘}fé&mﬁﬁ aeparsknake t he
sol vent. Afueitfopgatindrsofint Raddllear dwolirrumids, ca{muyyl- ol efin

adduct in stfg éa};, he addu%é.stst,reamflovys to a separation vessel
effective fof SEBPEPSE A§ BRe Od&Tira P aRidictar fows ¥insan he |inear

pol yaromat i cpgpyaguﬁatgbetbﬁp%@n@qdlage_ ey %ﬁﬁ%ﬁlﬁpt%% ocar bon

stream and an ol efin adducted streamin step ar ge
nol ecul ar wePEhEraddtankuEoufairndiaf fldpride restotiem thisctiaddunideand t he

ot hengi ngr edj S LRpgt r ' ' , 4Such as saturated hydrocarbons
and i nt er nal hg%%’o%ggi lrﬂlgie ?%%&éﬁ-?ﬁ‘%éﬁ@%%af- t SR R e ¥ e 1 1
F E B 2004 -f1gm thét abieredr teekovAdgetrhe tivedact ethes ddiictiiet may be

hydr ocar bons_,| p ) « JFQr Le, the saturated hydrocarbons in step
(b) may be r%%%ﬁg%ga?g?h%nogef?ﬁégg%l(w ARt O6né, 168 faP L& uum or
flash distilfadwonedcobrshear babbilen cailxu, € orWiinl & Haldht QMY

W thdrawi ng the,li qﬁéd bgttgms f gprg,segarat I on vessel conprising the
adducts and unr %Y et*FPRE]F paf‘éaf:’ tRcCEBRpSHRdSn aAducsiggsirable to
rai sesthe terpeceione atet bgphoalom ebrribe dust bhled! a0R g@lumz suf ficient
to retain the bottons 10 in liquid state, while keeping thé tenperature and

resi dence tivRmperabwras Hooni bPE° to AW E dirssdEmtlilng fiidre Zifuehs.

Sui t abl e ten%)e(gaatures at the bottom of the
80°C, and most preferably from 240° to 265°C. The

adduction reaction temperature may exceed 290°C so long
as the temperature is below the boiling point of the

20 olefin under the reaction conditions. Pressures
typically run from atmospheric pressure to 100
atmospheres. The reactions can be carried out in the gas
phase under vacuum or liquid phase or mixed gas-liquid
phase, depending on the volatility of the feedstock, but

25 generally in the liguid phase. '

Stoichiometric ratios or an excess of either olefin
or linear polyaromatie compound can be used to form the
adducts. The molar ratio of olefins to linear
polyaromatic compound is preferably from 0.25:1 to 10:1.

30 Preferably, a molar excess of linear polyarcmatic
compounds are used to ensure a complete and large
recovery of all olefins in the first and subsequent
adduction zones. However, in succeeding adducting

reaction zones where greater selectivity towards forming
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‘separation vessel range from 210C to 290C, nore preferably from 230C Ho
270C. While the pressure is 15 not particularly limted, and the
separation can be conducted under atnospheric pressure, it is preferred to
conduct the separation under slight vacuum e.g. 26.7 to 93.3 kPa (200
mMHg to 700 nmHg), to reduce the operating tenperature and the residence

time withi Gg3€Paration 20 vessel. Tége resi dence ti ng,%,;aﬁ, I he vessel
shoul d be‘ﬂ% lt(';)hrt to avoi d excessive dissdciation of the a uEths%f‘srs such as

from1l to 30 mnutes. In step (b), the unreacted saturated hydrocarbon
stream di st i 4L H&Fﬂdéén?i% FFNAs CAREIRRE ThdeFdeedr f thegidkasent in the

f eedst ock compoisd teifon inas onEdl v omiad i OX ¥ gapairess sUchiasihbend) arhol s,
ket ones, aci ds alt%@lg wi t h_.internal agd br%nch d .ol egi n@ ¥\/n ch failed to
c ti eyi,

adduct  wi t H'YHE A5 eaf  Bof YAt e  c 5RPOLHY.2 Atérn t he adducts
may be separmtled bpti80oc€ouleiig tthe lieast i pul yandmarteé cundmpotd®. adduct s

crystallize out,.fol Jltrati r tJ i j to, renove the
unrea?t ed saturgthgdrﬁgggggggb%ﬁdg |1% gtggpg %%&p Jfffgggéhgg‘bi Wu(f 114293 -
18 PCT/ EPOOHISI8S irgdndieuasts 1iagy runp it @k ticnearppehy aridrat i ¢

conmpound W | ¢hseparanhe O‘vapi’\&ehh e qadduct efk olefiR ssthegps. O her
i ngredients, such as snall anpbunts of hi g%tfar, nol ecul ar wei ght unreact ed

ol efins, int®FHH®Ss B &f PRYTS &t bPahcRed 9Ms, may renmain in the
adducted ol ef i Banstiheapssollfentproaceds ofiliwed nvediksnl ad fargds t he

flexipility for adiusiiog, | he LSCoVeLy,of & sligam at each addycting  and
separation s%ep 0 opti m ze the desited: stFeamiyreld 10”5 Eorfdent rat i on
of species ibpptthdndesiched! stire@adurgingexaaptiars.i Proferdesires an al pha

ol efin st reaéBlhﬁeQ}Q'sYarEOE‘ﬁ:@m;IfcﬁIo%Qrbenl Loednl phacal efdm i Jig ecovery of
olefins fromthe feedstock will be npderate to avoi entral ni ng excessive

: ‘ d.
amounts of ofFT e PREST PHITeDRMES RN ISR 2oERERM sk 1@ ent r ai ned i n
successi ve pseEparamaans atdpbdidditaedt beeFinenmealrppal oheémariconcentrati on.

Highl% Conceggﬁﬁgdn%gagggcéérﬁ%@ é%l%ﬁ%e. Illustrative examples of
useful solvents include the alkanes such as pentane, iso-
pentane, hexane, heptane, octane and nonane; cycloalkaﬁes
such as cyclopentane and cyclohexane; and aromatics such
as benzene, toluene, ethylbenzene and diethylbenzene.

20 The amount of solvent tc be employed can vary cover a wide
range without a deleteriocus effect on the reaction.

Preferably, the adducting reactions are carried ocut

in the absence of a sclvent, thereby improving the rate
0of reaction and avoiding the need for additional

25 eguipment and process steps for separating the sclvent.
After formation of the linear pelyaromatic compound-
olefin adduct in step (a}, the adduct stream flows to a
separation vessel effective for separating the saturated
hydrocarbons from the linear polyaromatic compound-olefin

30 adduct to form a saturated hydrocarbon stream and an
olefin adducted stream in step (b)}. Due to the large
molecular weight and structural difference between the
adducts and the other ingredients in the reaction
mixtures, such as saturated hydrocarbcns and internal

35 olefins, conventional separaticon techniques are quite



ol efins, however, results in a lower linear alpha olefins streamyi¢ehdsg
than could be had if the recovery of olefin 20 | evels fromthe feedstock
were set higher. On the other hand, if the linear al pha olefin stream
yield is nore desirable than attai ning- Hilgk concentrati ons of |inear

al pha olefins in the linear alpha olefin stream then the recovery of

ol efins frOmsﬁ.ﬂlﬁtafbﬂ.%jsﬂdl@krérﬁ@ﬁiﬁgb@héeﬁnﬁegété"ég%'a%@ilg#eéo ensur e that
al pha ol'e

| arger quantities of -olefins, including Iinear ins, are
entrai ned i nWRHEOSATENF dohpHssR i 07 durfoy ehemphbearthé osastegtedher eby

resul ti ng dowrsieRaRH J.ar a | m.yield, but at |ower
al pha ol efi nwgégr]gg‘n%i Pzﬂ}}%nlsr? %gé%'hg&?g%%{'/gé%/n%%%‘?g?r%%nﬁ‘% aveeheadtion
operation i sordéferfiranddans it thy rpdriaktvacwin | dnetlapol ¥as Bl i €ion
conpound to qlefins,. t.he .adducting residence tinme, the tenperature wthin
t he sgparatigk &g%saéggi%¥%;ﬁ%Xt mport ?;Elm¢§§§%ﬁﬁ%ﬁ%béW%th%r%wam@ of

separ ation) the33ithdd eadtioms BXitHe ddpdhe SRPaFdoN %’&?ﬂsiﬂ_ obt ai n
1 1 FEB 2004 %o 0 14393 - 19 PC /EPQQ/ 08168 a | arge ol ef 1 i conposSition
recovery, any’gng9GPcEs @5W%Hﬂﬁ§QﬁF LR §5 R VY dRPMaE i At erp outreds .

adj usted: a Ibigh Hesgamulel WY QEldS 1HATRUHMNE L f 1o

e.g., >1, Iong resi denﬁe times to ensure 'colrrpl et%%icﬁﬁc |éo%0'112"11‘;11&(]'h n%%erate
distillation® En‘%é?&tl& adion cploimn Fudei@niinga e tadidudtse Bottodmisi n a

snal ljer ol ef4n1 gappasistia@R,r é@ﬂ} | centrate th | i near
al pha olefins in ghe Ifngér aﬁgﬁgﬁﬁﬁ%finrﬁtg%%%éﬁqﬁh§¥géﬁ%F or a
conbi nati on BESEAENFE| téweng@sliorm@isalpioss idnle adj wsteddl diseamitaringl: 1
nolar ratio foli r I i,c._camoaounds to .qlefins in the
Foedst ook andSnetrer Fesi ureerb R iBrB it asmaay T Frta o 1 4ioar

al pha ol ef i nseparabeoheedstedk range Firbher10a8ershouBver ,nd e concentration
of the linear 15 alpha olefin, or any other desired species, is enriched

in the ultinReeferabim Evapared totoh27ethcemiiilid othofprdisners a4 pha
precedi ng conposition treated

and 15t he 1Agaoroek:E8RamTk 135R tBRer pAcy éBe Beporestir éaFedest ok 1 o not
conducted under atmospheric pressure, it is preferred to
conduct the separation under slight vacuum, e.g. 26.7 to
93.3 kPa (200 mmHg to 700 mmHEg), to reduce the operating
Ltemperature and the residence time within the separation
20 vessel. The residence time within the vessel should be
short to avoid excessive dissociation of the adducts,
such as from 1 to 30 minutes.
In step (b), the unreacted saturated hydrocarbon
stream distillate includes paraffins and may include, if
25 present in the feedstock composition, aromatics and
oxygenates such as the alcohols, ketones, acids, along
with internal and branched olefins which failed to adduct
with the linear polyaromatic compound.
Alternatively, the adducts may be separated by
30 cooling the reaction mixture until the adducts
crystallize out, followed by filtration or centrifugation
to remove the unreacted saturated hydrocarbons in step
(L) .



20 limted, and generally w |l depend upon the anmount of olefin pr eskhf EB 400L
the feedstock. In one enbodinent, the rate of recovery of olefin adducts
fromthe first separation vessel, in noles/unit time, range fromO0.10 to
0.40, nore preferably fromO0.15 to 0.35, each based upon 25 a feedstock

rate of 1.00. At these rates, from40%to 100% of the olefins in the

f eedst ockwipinpes recovered into the_glgeti n conpositi onpctirangisher
enbodi ment, the rate of recovery ranges fromO0.20 to 0.30, based upon a

feedstock rate % H,IDQQ_.ngeE!'n glgpgkgj?a?g@;qjg_b% ;rgg%%%%}% té:r ated |inear

al pha olefin conposition is ire rom | i near al pha
ol efins in tdnporadsrotk peRadREer epdvertl thatadduksed| ef¢firconpositi on, and

when the emilasisssl.S OBneAUBYddd eBts! | ear A pha1el ghbihd tdx a slight
reduction 35 in linear alpha olefin concentration in the linear alpha 1 1
FEB 1004 WO HOheA2831ecobrpisimharnresai el etisti8er et e ¥ recovery of

ol efi s fromidmkseedatioskandangeseting 9% trambkQ0% nAshaaiRiictkave, in
ei t her case tthe concent ration of the desired species in the ultimte

stream wi | | DERAr PEREE™dver the concentration of the 5 desired species in

precedi ng feedsThBapedcess tdfe thisovevestbrn exddiwplde bhe optenitdiligyt he _
concentrat i oy, 0 o i SHANEAd Ve cdlovki§eBE 2 AR Gk Bach hadifLeabgha ol efin
stream those of ordinary skill can"set the rates of recovery and

per cent age Gfn%h SGEIEREHOR PRS0l 0PE eBbIRIEe desédaef sepmmatiiéddstep to
opti nigze t hesnceraerhtakt Odh AJf Gpantbtyi®ftid hRGispaciéEsedm t e feedst ock

one desires to recover. Wen the saturﬂéedao[}yc%r.oca%bons are separated from
the |inear poiEr&mticotorPoiidSorBt PRI i n SERhe™™ 15 %d¥ar at i on vessel

as a first saingeatedthgdinckitiser stpeanylefien.fithst reaewerat ed hydrocar bon
streamis enrd:Ghed ciBni tife CANGRRLER LM Ofe SRt HYHAGAr bons  over

the concentration of saturated hydrocarbons in the feedstock flowng to
the first adficPiPéagt FERETONE, 2BAUNE20PE HRFREGNOLREL BT GIRTSf 98l efins in the
firstissat ur afradnhyen0eas bt slsce ad bt f&thmpdrokaeceéheiwoncentrati on of
olefins in the feedstock, &M A9 ko8 [idst AddUChiersn
concentration. Highly concentrating the linear alpha
olefins, however, results in a lower linear alpha olefins
stream yields than could be had if the recovery of olefin
20 levels from the feedstock were set higher. On the other
hand, if the linear alpha olefin stream yield is more
desirable than attaining high concentrations of linear
alpha o¢lefins in the linear alpha olefin stream, then the
recovery of olefins from the feedstock should be set a
25 high level to ensure that larger quantities of olefins,
including linear alpha olefins, are entrained in the
olefin composition during the separation step, thereby
resulting downstream in a larger alpha olefin stream
yield, but at lower alpha olefin concentrations.
30 The recovery of a stream in a separation operation is
determined by the molar ratio of linear peclyaromatic
compound to olefins, the adducting residence time, the
temperature within the separation vessel, and most
importantly, the residence time {(rate of separation) of

35 the reaction mixture in the separation vessel. To cobtain



reaction zone. In the next step of the process, step s(i), the first 25
sat urat ed hydrocarbon stream conprising an enriched concentration bf FEB 2004
saturated hydrocarbons and a reduced concentration of linear alpha ol efins
and internal olefins, is contacted with |inear polyaromatic compounds in
a second adducting reaction zone under conditions 30 effective to forma

reaction wodiudzes conprising second [inear pol yaronati cpepapmlesgs ol ef i n
adducts and a second- saturated hydrocarbon conposition. Suitable reaction
condi ti ons anqa\éesse S.include those used in the adducting reaction zone

for the feedstdéR® T T FESFEOS T WCPD1F 1928 Y 32V PRT/ BPAY 08168 Once the
second | i neacmpdéhyhiomatli dcheofpdlindiog efaniakddduate hasibheeari:-f armed in the

second reactj;Qn 7 ' L t eam f]ows to a separation
vessel in gt%p s??%igh‘%lé}ca?%\?%%%rcée %‘%g?il{%go?%%l%e%%inaar °nédr 5
pol yar omat i &-gonpotindsens afsisi dgddact mes dim teinsugat apmp keke hydr ocar bons to

form g secondiasat usal eshdwdiaecatBoR: s 81 1 LANENLLaBEM L - d g Lconcentration
of saturated hydrocarbons over the concentration of saturated

hydr ocar bon€VieAdt RbS$75At 104t (P8t BEIRGHE ocFiboRE 24k reasRal@rand a second

| i near pol yanetmahi Compraiaiing @kebior A0shicthi ghllyeashe i takl @ heet hods and
condi tions fﬁr Sepa a}'gi n eth% SeCO}rl]d g.dducts f omih . second reaction
m xture incl'adé® ahy’ o & h8t hBds"Tstd' S P&RBT® Tadduct ed ol efins 15

fromthe reaettpopipixt.uragyi @neherf & rot¢misigpariani ofi Zonefolllkweher ably, the

secong reacti00a5i X4 W& i-%dissLisl ! @ﬂ?@@dm 3 1850 gh sAtuLated hydrocar bon
streamis renoved at the overhead of the distillation colum, while the
olefin adddéfsrark FeEFe@°LlyarPPhkel € ctATMPURES ate i YA fd nsotlpolBe 20 st ream

The second gatdeabed dndlspoatbenrssi@and rehudess sOomR-diRkeynal ol efins and

al pha ol efi n%duggt ien ri%duced concenirations _over the concentration of
these speci &S8R the FAFEr géf’ﬁ?a?g#WdrchgPBoﬁe%“{Srté’ " Hofever, the
concentr ati entbértdmssatywared, hyllk coardeensat hoh hef s¢eondnesbrsat ur at ed
hydr9§arbonaﬁ&ﬁgagﬁéfiﬁ%n%ECQEQ SWﬁ%rtéggﬂ}ed 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 feedstock.
The rate of olefin recovery from the feedstock is not
20 limited, and generally will depend upon the amount of
clefin present in the feedstock. In one embodiment, the
rate of recovery of olefin adducts from the first
separation vessel, in moles/unit time, range from 0.10 to
0.40, more preferably from 0.15 tco 0.35, each based upon
25 a feedstock rate of 1.00. At these rates, from 40% to
100% of the olefins in the feedstock may be recovered
into the clefin composition. In another embodiment, the
rate of recovery ranges from 0.20 to 0.30, based upon a
feedstock rate of 1.00.
30 In general, when a highly concentrated linear zlpha
clefin composition is desired, from 40% to 70% of the
linear alpha colefins in the feedstock may be recovered
intc the olefin composition, and when the emphasis is on
gquantity of linear alpha olefin with a slight reduction

35 in linear alpha olefin concentration in the linear alpha



‘concentration in the first saturated hydrocarbon stream The second il 2004
pol yaromati ¢ conpound-ol efin adducts in the second ol efin adduct stream
renoved from step s(ii) are optionally, but preferably, dissociated in 30
step s(iii) in a dissociation zone to formfirst |inear polyaromatic
conpounds and a first olefin conmposition. The first olefin conposition
preferabl weammsses al pha ol efins ang, iLnternal ol efi ngcppdooosicgnri ched in
the concentration of- said ol efins over each of their 35 concentrations in

the first satuatedhydpocarb I ES OLH%\F) 01/ 14293 - 22
PCI ' / EP00/ 08168 The di sséc?gt %En&gegggég C(’:%enf & acco ?S%‘:é‘?ijwcf]‘eedi ng
t he adduct ed* %S frefr é8i o HWAh-ssdei avton amsse| inhefthet hasadduct ed

ol efin streamd $dahedadnoh RV Uz @dsate@ s RGN 3LULRe M @NGING f rom 200 to
500C, preferabl f(r‘ﬁ 5 300 to 350C, for atine sufficient to dissociate
ﬁ\{i“@' i

the adductsSt® oBF at PO RSEhPEREL B cNFSPE rRtiiene?t Feduced bel ow

200C By striggingdolsekchegasn grdcedify fédr@y ated using an inert gas. The
pyrolysis frees efins. fromthe |inear polyaromatic conpound. One or
10 nore di ssoci gttdiggﬁ %sé% ShRAY B8 ﬁ%e%xa}r??lsegﬁfegp{:bml@o?ﬁjﬁ@te t he

di ssoci at i orcoramedtrhsidin sepcilat iqeanvésgeds limmprakiphbecbpiimat ed under a

partial vacWimpnk0o1 SEPET ALMSPNELE e RS £SSY:8S vy opti qual but
pref erabl e step E)g vf, the linear 15 %ﬁ%aroﬁg‘tﬁﬁ gléflﬁouclr%lcllrl r?%;%/

subsequent | y*1i5e T86F5r Sf TP FIGRY £RE PRSIATNATE ®ifxBuRes byedppecdnvent i onal
meansl0 whi chredeeeredcat sidhlldepacausby dh doheppymobysirs: operation in the

same pyrol ysj i , s. by vacyum or flash, distilling off the
ol efins al onng%vﬁ%?E&EE?&} rr%risjr t%ngétﬁtogoc’tt%heer BYPEEGEi 8" teifper at ures, and
removi ng thedsdssark potydevrasi coconpaiard as a bottoms fromthe

di ssociation zaRen The $issackat hPh-4eSSehs! §r8p§é1§§teﬂdceleinqglém5| I ght

vacuumto | ower .the boiljng point of the dissociated I near al pha ol efin
and at a terpér atOFBT R FYTIWRELEoCOP Y Gdrat e efduaddicther her
separldti on tsephmigiies vénwdlude ki kired isenuaddeaenydiddigaionon. Linear

pol yaromati g .conpoupds Lhal: aLe.LerRYSd d oMl sgoeiatijgn zones in the
present invention nay be
enriched in its concentration of saturated hydrocarbons
over the concentration of saturated hydrocarbons in the
feedstock flowing to the first adduct reaction zone, and
20 the concentration of olefins in the first saturated
hydrocarbon stream is reduced over the concentration of
olefins in the feedstock entering the first adduct
reaction zone.
In the next step of the process, step s(i), the first
25 saturated hydrocarbon stream comprising an enriched
concentration of saturated hydrocarbons and a reduced
concentration of linear alpha olefins and internal
olefins, is contacted with linear polyaromatic compounds
in a second adducting reaction zone under conditions
30 effective to form a reaction mixture comprising second
linear polyarcmatic compound-olefin adducts and a second
saturated hydrocarbon composition. Suitable reaction

conditions and vessels include those used in the

adducting reaction zone for the feedstock.




recycl ed back to the first adducting reaction zone 30 wherein the 11FEBZ004
di ssoci ated |inear polyaromatic conpounds becone a source of the linear

pol yaromati ¢ conmpounds used for the adducting reaction in the first
adducting zone, or to a mxing zone wherein the feedstock, |inear

pol yaromati ¢ conmpound recycle, and sonme fresh linear 1 1 FEB 7004 W 01/]

4293 - 23 wFelsBEROO 08168 pol yaromati_c2 conpound are prepk¥efoRkis®’ O
entering the adduct-reaction zone. The first ol efin adduct stream

preferably rem)\6ed g:éomthe %ip.ar ation_vessel in step (b) as aliquid 5
bottons stream T§°dir88oRFATRY HM1eGCeBOLYRIONATE COMBERLT Yt zone to form
second | i neaxdguoity drenbbes fecompbumdshandecostaendtabef ton€ampositi on. The

equi pnent r Ssj it o] onducting the dissociation of
the first ole |Fg sgggﬁqlfﬂgt%g%gm%}%gkt Eég‘ggfrlceo fOS%BGF%%%? and “pr ocessi ng
condi tions usedtep dildsocthfectivee fsacondand wifian thddaetond ridamari n an

optional st %ﬁaaohatahegbﬁmdsg@%mng&&&ctspczrmueﬂei SaSpRaat ed from

the resulting reaction m xture y any conventional neans, 1n the manner
descri bed 15¥HEAFAGREPY FA BN chFlecepdpsatisatedThadgeedrkProl ef i n

conposi ti on, spheichehrsepad aie iy conBedt A XidH & WishButheedli Ssoci ated | i near
pol yaronmati c orrpo%nds IS qw enri Chﬁgai n the concentration of olefins

over the con%ér:ﬁorcgtrl SRS 0PVl etihS P ePhe2 2P S&dSE58R2 S nce the | i near
pol yar omat i chybmpegkdnsekhi the stixspr ehbnentcsl thowaeds raddcitinegmi th | i near

al phayg ol ef i figy o e cbhaea! ndd Pha19hebhy £0 kLB L t%%blﬁce' efin

conposition is enriched over the concentratio I near a ol efins
present in theF¥edst ock, based on 25 the weight of all ingredients in the

feedst ock and thwitabeéime UROSInG 88ndl i dhe reaseephipdt trhe theedst ock
conprises br anchedsgl ef concentration.of branched qlefins in the

i th
COmEEREFEn FRSP 0% SAGERT TRk PN B SOt of

second ol ef i "EOIp
branched ol edanefi nthehmeBodeadsidotk. rémothahevedtivtbed dikeialsef i n

COMpPOgy tion {5y RAL SERAE AL Lot b &é‘%{}rs&%@é%@ﬂn‘: Agapounds  pri or
to feeding the olefin conposition to the al pha

Preferably, the second reaction mixture is distilled and
a second saturated hydrocarbon stream is removed at the
overhead of the distillation column, while the olefin
adducts are removed from the column as a liguid bottoms

20 stream. The second saturated hydrocarbon stream includes
some internal olefins and alpha olefins, but in reduced
concentrations over the concentration of these species in
the first saturated hydrocarbon stream. However, the
concentration of the saturated hydrocarbons in the second

25 saturated hydrocarbon stream is enriched over their
concentration in the first saturated hydrocarbon stream.

The second linear polyaromatic compound-oclefin

adducts in the second olefin adduct stream removed from
step s(1i} are opticnally, but preferably, dissociated in

30 step s{iii) in a dissociation zone to form first linear
polyaromatic compounds and a first olefin composition.
The first clefin compositicon preferably comprises alpha
olefins and internal olefins and is enriched in the
concentraticon of said olefins over each of their

35 concentrations in the first saturated hydrocarbon stream.



ol efin adducting reaction zone, the concentration of the ingredi emsﬂﬁﬁﬂ%ﬂf,
ol efin conposition exclusive of the 35 weight and anmount of |inear '
pol yaromati c conmpounds, is 1 1 FFR 7004 WD 01/ 14293 - 24 - PCT/ EPO0/ 08168
enriched over the concentration of olefins in the feedstock conposition.
Further, the concentration of saturated hydrocarbons and the concentration
of paraf f W1#33t he ol efi n conpositior i-s reduced over PCHREPIIBIBhe 5
feedstock. In the next step of the process, step ao(i), the second olefin
conposi tion Tise conisactiadivht brédd@arcanpeky atosms it RMPQUREsAiqg a third
reaction zonghémadaecf t%%nghte%ons effec# ve to forma reacti opsm xture 10

conpri si ng | I heat” polyar omati e conpound- 8 Phas et iie™ Y8388t s"4HE i nt er nal

I'C conpo
ol ef i ns. Sui tab|adduested oheftondintgaons sahdaved seld gynollydedtéimwse used in
the first r i ne . f.Qt eedstock.- Sj.pce_the second ol efin
conposi tion ﬁ%@défa%’utzr%e Fegéré gﬁe({sms?rét%i af‘#ys,é! ?’ n%]feﬁ%ra;%g%p?éf’gl y, free of
sat ur & ed hysle@carbdhs8 Mhifolr wotire =iffdrodiese haveissvefsdftecthef diluting a
feedstock, th onv ign ol.efins in the second, ol efin conposition
toward |i nea?g%%ﬁctysdr ?rrrr%tl ésg%%aotulr?d’- I%FWESFE‘%‘I‘E%&:%‘I &Fi %urgﬂ%lﬁct s is higher
t han t he convedwwish beflowh@0f¥edst ecki@@idpwered iini gearapaoltyarsomati c
conpound- | i near_ al l,efi cts.. Th referential selectivity of the
| i near pol ygfra%en% t%?@%ﬁgguﬁalﬁge%r galsi'neg?ga?jbﬂjéwosllesf fRESFaKES possibl e
t he separ at i erebligtanvdewrm kbel | rear Fogharohatiascompegngdt hene species in the

ol efi fh conpogbid QA ssHeGh @S Zéeééél%a'fnagqnggr@%d ol £fdeR$esb@nched internal
ol efins, and branched glFLpha ol efi ns. ce the linear polyaromatic

conpound- | i neRH pAe GLefPhtEddiet 2Rdstheeh IGHEELPA Y825 rd reacti on
zone in stepapa{lisg behepthiéted addiset aspaeam f +awmumoup tHird 30 separation

vessel in st%‘%deqpﬂ(g#c)s et ggt}%%/essfu(}ress:epar ating the internal olefins and
olefins fro

ot her unreac ' e linear polyaromatic conpound-al pha olefin
adducts to formIm@n APeindRl el Preserealahe artcbrars (aVphatiod dfiinsagdduct

streafg Suitgbl e HReds cango@Ndaly Q0SsiQheSERALAL sBParMPed Ne Adducts from
the reaction m xture include any of the . )
the resulting mixture by any conventional means, which
may occur simultaneously with the pyrolysis operation in
the same pyrolysis equipment, such as by vacuum or flash
distilling off the clefins along with any impurities at
20 the pyrolysis temperatures, and removing the linear
polyaromatic compound as a bottoms from the dissociation
zone. The dissociation vessel is operated under slight
vacuum to lower the boiling point of the dissociated
linear alpha olefin and at a temperature sufficient to
25 dissociate the adduct. Other separation techniques
include filtration and centrifugation.

Linear polyaromatic compounds that are removed from
dissociation zones in the present invention may be
recycled back to the first adducting reaction zone

30 wherein the dissociated linear polyaromatic compounds
become a source of the linear polyaromatic compounds used
for the adducting reaction in the first adducting zone,

or to a mixing zone wherein the feedstock, linear

polyaromatic compound recycle, and some fresh linear




| | FEB 2004 WD 01/14293 - 25 PCTI EPOO 08168 net hods used to renove TthEEB 200t
adducted olefins fromthe reaction mxture in the first separation zone.
Preferably, the reaction mxture is distilled and the internal olefin
streamis renoved at the overhead of the 5 distillation colum, while the

| i near al pha olefin adducts are renoved fromthe colum as a liquid
bottons QHANI3The separated unreaetzd-i nternal ol ef i PCTEPEELFISdi still ate
contains sonme |inear-internal olefins, branched internal olefins, and
branched al Q{S’tﬁlﬁk@fnﬁaﬂic cdipdiitl GaRCeBbhakédHafort he bhbeaind N nal

ol efins, d |ntgrnal oleflns and branched al pha olefins in the

i nternal ol e?cpcﬁ %[ r&&m 18" ehtithed over the concentration of these ol efins
in the second olTeki Airsbnmpbsiin addand shredre freedstobky Admchhei rate of

recovery of Ligeancabpha-gheti nAadducty oLg,ths separeijgnsvessel of step

ao(ii) is also varia and not limted genera € percentage of
| i nears al phertdiEts; ﬁWéé’Bve%%dilfsrsmlﬁﬁédoJrIéfﬁtr?—Pc@rfpbsthl|Q)n is set such

that froma §oidlciakidd £6nd0% lddreakcabphan 0l Pél%Qr&ﬁ&lrcecovered into
the al pha ol efin stream based t he amount of |inear al pha olefin
Wb RASH:

present in tHEPFREIsEBEKE T§° 7 SO U “lponT FRFEATRGH ar ger
amount s of Iamarroalephangle&ndlu:.min@ the acbrp:ha:talnef the &1iseadmatike

percent age of e pha. ol efl c the ol efin composition
is set such ?% hr%f r%orl??g ? uc?'eg %f %’ o 9% | i near al pha

ol ef iMs basehuimgsntt hedammﬁﬁsséﬁlgariphél‘@i@fsl n1§EFintP heéifsxgistteck are

recovered it theoakPhae ol £fdduuskr e@pkadhe |inear pol yaromatic
conmpound- al pha ol efin adducts 30 in the al pha ol efin adduct stream renoved

fromstep ao(iif Pe°BrsUth &tEF Pr’\%{Eptt%?o(llPF?rlPF A ESGdiCat i on  zone
to formli neaimmaahyiat sneeper DerPATbds tandreafulaliphbareat efdm mionpesi ti on.

Sui tabl e metk%v)%% annGQHQi&}aoln%ea% ?*‘ s%pecim%%lhggsﬁggc%%ducct s in the al pha

ol efi n addu st ream I ncl ude an oned as suitable 1
1 FFR52004 WO<Lpps293in opticnal step s(iv).

The second olefin composition, whether separated or
in a mixture with the dissociated linear polyaromatic
compounds, 1s now enriched in the concentration of
clefins over the concentration of colefins in the

20 feedstock. Since the linear polyaromatic compound
exhibits a preference towards adducting with 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 con

25 the weight of all ingredients in the feedstock and the
olefin composition. In the case that the feedstock
comprises branched olefins, the concentration of bkranched
olefins in the second olefin composition may be reduced
over the concentration of branched olefins in the

30 feedstock. In the event that the olefin composition is
not separated from the linear polyarcmatic compounds
prior to feeding the olefin composition to the alpha
olefin adducting reaction zone, the concentration of the
ingredients in the olefin composition exclusive of the

33 weight and amount of linear polyaromatic compounds, is




- 26 PCT/EPOOro8169 for dissociating the adducts in the first olefin 1FFR
adduct stream This streamis enriched in the concentration of |inear

al pha ol efin over the concentration of linear alpha olefin in the second

ol efin conposition. The al pha 5 ol efin conposition conprises a high
concentration of |I|inear alpha olefins, and m nor anpunts of other ol efins
such as | iwean4tAt ernal ol efin, branched internal olefiqwnngaﬂmgkanched

al pha ol efins. The cencentration of thése other olefins are reduced in the
l'inear al pha_ol efin 10 copposition ov%r the. c ntrati of these ot her

c
olefins in The C(ﬂeé]f N *ComposT T T+ éOBOHEe‘ﬁf Tt ftRFI near al pha
ol efins in theeddtpltk clebbaicomposifurahers thp e&cercaetﬂt;taaﬁohefast 90 Wt . %

more prefer ably, Al deash 8da il oad %aﬁgglggn%agt I8 g 09[99" e edi ent s

in the al pha Stream q)lon pre er ab ihs ep ao(iv),
the al pha olefthe cdrpési croposist isepdsareducerd ¢wl dthed PEonn¢ he

di ssocgj ated fidiealodrol yaromatic conpounds. The al pha ol efin conposition at
this step, is renoved fromthe 20 di ssociation vessel to forman al pha

ol efin stream Tifethgl PRECoFEIR € iy BECFehbvet 97 dMithe Bhssoci ati on

vessel throsghoridelerenheadpadi @ cor aekcagryesselwiapenanedr under sl i ght

vacuum and atolaa enper.at ure sl;‘_gl Gi ent % rgafoarétzl%n tzhe al ha ol efins and
di ssoci ate tR& HIGUCT S MBTROYE ridt &r 5BIYS THE Féfovafeof %?rpha olefins is
carried out cmﬁitm@ns}anéfeesge& s ddrinoaces gt iout rikéudessoci ati on

reaction i n SLER AN hlnedl HSNjd:fn ct BCLIAINA10hET L. Lt eam may be

conbi ned with the second ol efin stream and used f any of the
pur poses i detiT49ed 2681 6WF WAt e A SHitgh - coPtEra |r6ﬁ‘:611°1&| pha ol efl nis not
critical to ¢édesitpamnisi euhaveﬁpspjs GakilaBe Mdes nateidvehyth@ pordd on or the

whol e of conbi ned internal ol ef n.Str angsesclonncotlz__ Ql efin s‘%r am, or a
portion or tHe WS e 28t hd |nc1E VI CFIEFC3E: sedbitd "BFe PR rog?f;ﬁl&nd/or
i nternal ol e¢énpcstittda@m gaed bes lthe EEBd2094es4@r01/a142931if % PCT/ EPO0/ 08168
15 completely, free of saturated hydrocarbons which would
otherwise have an effect of diluting a feedstock, the
conversion of clefins in the second clefin composition
toward linear polyaromatic compound-~linear alpha olefin
adducts is higher than the conversion of the feedstock
20 toward linear polyaromatic compound-linear alpha olefin
adducts. The preferential selectivity of the linear
polyaromatic compound toward linear alpha olefins makes
possible the separation between the linear alpha clefins
and other species in the olefin composition, such as
25 linear internal olefins, branched internal olefins, and
branched alpha olefins.
Once the linear polyaromatic compound-linear alpha
olefin adduct has been formed in the third reaction zone
in step aci{i), the third adduct stream flows to a third
30 separation vessel 1in step ac(ii) effective for separating
the internal oclefins and other unreacted olefins from the
linear polyaromatic compound-alpha olefin adducts to form
an internal olefin stream and an alpha clefin adduct
stream. Suitable methods and conditions for separating

35 the adducts from the reaction mixture include any of the



recycl ed back to the feedstock feed entering the first adducting reacy TE@ 00
zone. For purposes of neasuring the percentage reduction of a species i g
stream the concentration (all 5 concentrations determ ned on the basis of
the total weight of all ingredients present in the streamin question) of
the species or series of species in question contained in the product
stream i s wumtinz®dted fromthe concentgsati on of the speecesrmosseri es of
species in 10 question contained in the predecessor streamin question,

the di f er engecidian .dbyi 660 b neOgERL EA! AR eQho! B SAP Speci es 1

t he predecessor stream nultipli by . For purposes of "imeasuring the %
enri chrment o¥e%F§ﬁ&@cWé§tuF%-H’§@Fe£ﬁF5Fh%ﬁEﬁﬁﬂ$éﬁPraPPQn of the species or

series 15 ofpsyRaia@dyi Nchbergyadesensetuns fLedskockegt4QamMys subtracted
fromthe concentrﬁﬁ ES?f% eci es or series of species |ndgﬂestion
t

cont ai ned i n~t4f& AT LReTCBYTILradndbet RERTRAA did BH9 t he
concerst r at i odi sofiltlhosen saheBuspeties phesSkEittearn aubaapdsf:@lmessor f eedst ock

stream 20 aﬂ%ﬁﬂﬂk&'gkbeg &g&éﬁﬂ}roﬁthQU£gp esa%faa g%@ ther a series

of species, the sum tot hé “series |n §FFean1|s
added, and t3fareathe Fhen sepaiated uvheagiﬁﬁnxa;arnaﬂhelgﬁxnhﬂﬁraamrean1are

added. The tptaliilaRet BEnPLOAUGHLSE | eamMm | SJ.I"Itl}%BaEOH‘P(?f E'1'?5 to the total in 25
t he predecessor streamto determ ne whet her the tot the series in the

product str&HANVESdehrFeHRE G efdBicednd Raenchre almha lELing -t he
pr edelmessor EHdWﬁ@ﬁbeﬁhEatﬂﬁpkﬁpthatElﬁéﬂﬁlﬂﬁﬂérﬁﬁlanéfﬂﬂﬁd above is then

applied dependi o] e e_series .in t product stream 30 were
reduced or 2%%%%%%8 Q?ﬁggéghé%ﬁ Fatron’ cﬂb%ﬂqc ?ﬁ%% &5f P st
sat ur at ed hydﬁbeaﬁbéﬁaét¢b@ﬁV1§tpﬁemexabhyum@ddcedertﬁﬁnugh t he process of

the inventi ben@én@gral:?%tofli%bsenging§fﬁf Q‘.lﬂleysézcoJl C%ﬁ F;ggn% nost
preferably at least 1 1 FEB 4 WD 01/34293 - 28 P E /08168 40% over

t he concentﬁﬁFPBﬁlBFoﬁl?HQHﬁl6P§f?ﬁ§d??P%Wma f eedst ock. Since the |inear
pol yaisomat i ¢ compeunsgté sofmeeoveel est i Mda@Wal fBa ashciiGini RAdweth | i near

al pha Oleflr}n the separation vessel of step ao(ii) is also variable
and not limited. 1In general, the percentage of linear
alpha c¢lefin recovered from the olefin composition is set
such that from a total of 30 to 60% linear alpha olefins
20 are recovered into the alpha olefin stream, based upon
the amount of linear alpha olefin present in the
feedstock. If emphasis is placed upon recovering larger
amounts of linear alpha olefin into the alpha olefin
stream, the percentage of linear alpha olefin recovered
25 from the olefin composition is set such that from a total
of greater than 60% to 95% linear alpha olefins based
upen the amount of alpha olefins in the feedstock are
recovered into the alpha olefin stream.
The linear polyaromatic compound-alpha olefin adducts
30 in the alpha eolefin adduct stream removed from step
ao(i1i) are dissoclated in step ao(iii) in a dissociation
zone to form linear polyaromatic compounds and an alpha
clefin composition. Suitable methods and conditions for
dissociating the adducts in the alpha olefin adduct

35 stream include any of the methods mentioned as suitable



5 relative to other olefins, the concentration of linear alpha olefing jpp 2004
the first saturated hydrocarbon stream in another enbodi nent are reduced

by at least 30% nore preferably by at |east 40% nost preferably by at

| east 50% over the concentration of |inear alpha olefins 10 present in

t he feedstock stream The concentration of saturated hydrocarbons in the
first satwoateashydrocarbon streamis gnri ched over thercrernesis ati on of
saturated hydrocarbons in the feedstock stream The concentration is

preferably aﬂ{f m%qoexaain? 15,d %%%55%% LD e pyief.er g%&%ﬁé}s%@ast 10%

nost prefer | east 20% can be enriche 0%
especial ly vﬁé‘ff-at“heTBéﬁcéﬁf?ﬁhl(fn esf-lshedr bt ddhe Wﬂﬁ@ééf—ﬁwr’l ek he

feedst ock ispifudr GepaRablytid hrerdegregoRtertivdtGhimERE 0fnsat urated
hydrocarbon in the 20 saturated h drocg?gon stream varies inversely with

the concent3 %R 16F 1 Phe" s UrSRAEFhGIFbtarBBRE ST iPhe  TRF 13 1dRar
f eedstsock engle«fiied compestoncentanairiicesok }siaqrurcﬁ:trménlﬁydtocrardfmns in t he

second ol ef'fme%@%ﬁ%ﬁ%%'lé?u@ efa%r aR ¥o£e§§c§.§7 4 Iarougge €1e process of

the invention'in on 9 nore pre eran y by at | east
90% nost prefar sl }lwara%nt%ﬂsﬁtl %W@verbltmmeenera@l onledfinsat ur at ed

hydrocarbon iy thantaedsioska andimmst prefasaling Y iod00p6113QThe
concentration of linear alpha olefins in the second olefin conposition is

enri ched ove‘?tl'ter?eOlESﬁEén?’F%tlf‘?ﬂ’l‘cﬁfi FPnelf HRE GLeRfnel9iidsent in the
f eedstoock Stdfcﬁ'@:msﬂfhlenCGﬂeEnitl‘[@.tdc@]a:eﬁi:rhtnﬁarofak}hbae otiedi na gFi@sent in the

second ol efi fer y Ieast 30% nore
preferably b?1 %%%pgzﬁ%goﬁé’%’ t%f 293‘?}-?tL cégrpcrelggfl%gﬁ’%%gl | east 40%
nost pref er abippadbplafineast B0 leher othbin nmpesttaenobs of | | near al pha

ol efins pr esg%ufer@bhpeatfﬁggﬂww@owqmé PrerERELRY 0SSR Qf bRe invention
can achi eve concentrations of |inear &a olefinin the 5 olefin

conposi ti on *Hi gheP3FREANCBORE . Wo' Wb 8 pPt @RSy Bt S| Hast o6 1RPao%
Furt her, theliicentiadinon of all olefins in the

Optionally, and preferably, in step ao{iv), the alpha
olefin composition is separated and isoclated from the
dissociated linear polyaromatic compounds. The alpha
olefin compesition at this step, is removed from the

20 disscociation vessel to form an alpha olefin stream. The
alpha olefins may be removed from the dissociation vessel
through the overhead of a cracking vessel operated under
slight vacuum and at a temperature sufficient to wvaporize
the alpha olefins and dissociate the adducts. More

25 preferably, the removal of alpha olefins is carried out
in the same vessel used to carry out the disscciation
reaction in step ao(iii}.

If desired, the internal clefin stream may be
combined with the second clefin stream, and used for any

30 of the purposes identified below where a high
concentration of alpha olefin is not critical to the
particular application. Alternatively, a portion or the
whole of combined internal olefin stream/second olefin
stream, or a portien or the whole of the individual

35 second olefin stream and/or internal clefin stream can be




second ol efin conposition is enriched over the concentration of all 17FEB 2004
olefins in the feedstock stream 10 The degree of olefin enrichnent varies
inversely with the concentration of olefins present in the feedstock.
Preferably, the concentration of all olefins in the second olefin
conposition is enriched by at |east 40% preferably by at |east 60% 15
The proced Uf4¥he present invention 28 eapabl e of sep&EFHEPHPE¥Pefins from
saturated hydrocarbons in a feedstock consisting essentially of saturated
hydr ocar bongeagpdl el ebadis,td el Eeagstdria fe@acenteaih@nry riglsefins in the
olefin corrpos!dtlgn r angi from90%to 20 100% The process of the present

i nvention effCeREE"Y He¥2CofCeAPPati on of saturated hydrocarbons in the
second sat ur at &dr hydrroceshod stasanmne|tde pertenbagd tdumctiiost of sat ur at ed

hydr ocar bon s%ggg%gnpn the fegdst pgk. - rfkeen?t@aq?gﬁe f enrichnent in the

second satura drocarbon sfreamr tive to t e first saturated
hydr oéar bon coneearFa sopy éi‘eéreamtyegtometdsq b s et efcdiadbl y at | east

10% In genghahe theadednRe cafc£Psi SHomMt Wnl khBostheam et renely high at
this stage since the fj rﬁ_ﬁayadductl on 30 and separatjon highly concentrates

the anount GFeS§aPRt &t ed Wy FPEEATDHONT | HETHTE 1°|fr §Pe S Urdt &Ry drBear bon
stream The ccomeenedain theofprloﬂﬁet nat redrefiisnsubbra bee s eix@rd theat ur at ed

hydr ocar bon strea e ced. by, B 2004 WO 01/ 14293 -
30 PCT/ EPO(?ffngBg]‘!f1 %Q}% oove % he concée% F%t?%nsgz 1t elr%nal olefins in

the fibrst saressied egekdc@chén She errrdefessPirr strea®fim awempdshti on and

second ol ef ifReShE a0t e L t@RML ANeHadd Yy neRr -ahphe: plefdNerovge the 5
concentration of linear alpha olefins in the first saturat edéhﬁdrocar bon

st ream and |5ﬁth§p‘F‘éje%l%t16bl$he BreferabisF By T56™ BaktiBoR? fer&Preferabl y
by at |east FolOB%apdies coheeatsnathonticf ¥ rihelnahent eff s sipgcakso 10

enriched ir]fhhg E%Eéémfﬂéﬂg %OBQQRP§AE£6H]d%théegﬁgEHes or series

15 of species in the predecessor or feedstock stream is
subtracted from the concentration of species or series of
species in question contained in the product stream, the
difference then divided by the concentration of those
same species present in the predecessor feedstock stream

20 and multiplied by 100. For purposes of adding together a
series of species, the sum total of the series in the
predecessor stream is 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

25 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 predecessor stream. The
appropriate calculation mentioned above is then applied
depending on whether the series in the product stream

30 were reduced or enriched.

The concentration of all clefins in the first

saturated hydrocarbon stream is preferably reduced

through the process of the invention by at least 15%,

more preferably at least 30%, most preferably at least




ol efin streamover the concentration of internal olefins in the firstiFEB 004
saturated hydrocarbon stream preferably by at |east 20% nore preferably

by at |east 50% The concentration of |inear alpha olefins in the 15 al pha

ol efin conposition is enriched over the concentration of |inear alpha
olefins in the second olefin conposition and in the feedstock. The
concent r atwmenned93| i near al pha ol efi ns 2¢1 -t he al pha ol ef ircT/EPENMISESi tiON 1S
preferably enriched ever the concentration 20 of |inear al pha olefins in

the second o}j@f n,veQMRAST LbRen A tAlonl 82S4115%e Mk %mgeiﬁfab%y by at | east
20% nmost preferably by at [east 30% The concentration of all other

olefins in tFﬁ?Qﬂﬁﬂﬁé olefin streamis preferably reduced, collectively, by
at |east 20% nmyiecer eher abhyz2pdlyadbnkedstcad@unbnst peed erably by at

| east 40% over _.the conce trq& of all her olefins collectively in

t he second OT%%%%¥12§ 8¥Ff$5n ‘gbgﬁPﬁlgéFP 1153 a@BhEeﬂ%?E&?%n of branched
olefims in tkmﬂaﬂqﬁeatolethar slefdars, nayebeomﬁﬁhnnailbm 60% imexe preferably
by 75% and %%:}?azecj(}legqn 014’1 Vt%.rrstthgaggpgtfegﬁ rha)}dr%@agg?;l hgt br anChed

olefins int stoc and t he secon I on. e
concent r at i obn gfndtiedr gaPodivtt that tden redecedtier red le@EéfBﬂ%compUsltlon is

enri ched OV%réﬂ{@:a@ﬁ'}CQE}tE@tl%@f40%35mb9%\%§f@ﬂe&|b§ By 4h fdesecond
ol efin conp05|t|on and in 1 F E B 2004 011142 -= 31 - PCT/ EPO0O/ 08168

the feedst ockO® TIRYSCoRBENEPRES BT G OPnPEr e &fPRE PhefihMe inter nal
ol ef i 10 conposiddieoit iis phef eeadd yodnsicebed. over the concentratlon of

i nternal olefins.,in I at t 10% nore
preferably by aﬁﬁf F%gg?ﬁggag' %feeﬁg?ggggpﬁﬁk%%gﬁﬁép he gﬁhcentratlon of
-branched ol &fi¥is siaturhéefnhetrralardlosf FhAreohpcsienirtéahed oyreftdreabl vy

enriched by adnd&£astat30% oB0LL JRlar 8 Jii/o@é’rbc@'nts igashe SPAqdmstk preferably
by at least 70% The concentration of [inear pha olefins in the internal

10 ol efin st¥ediff's préf EP%‘B?V?aé:dﬁéeasb@r%’ieqaé’&é’t eBHYENSHIY At ef erably by
at | emst 30%enser Sthemeoncerdfatdbdy b atinesrt alophamesefin in the second

olefin compogiiiQng,) [NE,PLESEM s DENTLOR W bW, DEndESEy RRd by way of
400%, especially when the concentration of saturated
hydrocarbon in the feedstock is low. Generally, the
degree of enrichment of saturated hydrocarbon in the

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

The concentration of saturated hydrecarbons in the
second olefin composition is preferably reduced through

25 the preocess of the invention in only one pass by at least
80%, more preferably by at least 90%, most preferably by
at least 95% over the concentration of saturated
hydrocarbon in the feedstock, and most preferably by
100%.

30 The concentration of linear alpha olefins in the
second olefin compoesition is enriched over the
concentration of linear alpha olefins present in the
feedstock stream. The concentration of linear alpha
olefins present in the second olefin composition is

35 preferably enriched by at least 30%, more preferably by



exanple with reference to the single figure of the 15 acconpanyi ng drafﬁ@@?%h
which is a block flow diagram of the process of the present inventi&n.
Adduction, separation, and dissociation steps occur in each of the

i ndi vidual blocks 1, 2, and 3, and lines 1-8 represent the feed and
product streams into and from each bl ock. 20 Block 1 represents the first
adduct i on wmpmag2s3 separ ati on zone, and g ssoci ati on zone rcBiEpaksits
represents the second adduction zone, separation zone, and dissociation

zone. Block 3 repkesenks hder thidd ragdgusti on Zong, speparali g zone, and
di ssoci ation zone. 25 Line_ 1 representS the conposition o thee?eedstock,

line 2 repr SUESLEREIEBNPOSIHTGT SLPPReCIFF TS Lategeateln TAIr ocar bon

stream | i ner&ed=@RLCESeBkSos et secondeobebidss CONMROSI thoBnsideanm, | ine 4
represents the second saturated hydrocarbon stream .and line 5 represents
the 30 co i5VEn CBPCERETIT IR Slref RS RDNpTEId (B LR BanPS ine 6
represents tdiefiimt eonpbs ot i rhicorroshthob) Wi e horeppespitadine | i near

al pha oIefirgg Qgg%ibbogt nd line 8 represents an enbodi nent wherein the
second ol efin stréam and the internal olefin streamare conbined. | | FEB
2004 WD01114293 Fur3Rer PCTHEROD@R81E88tThe nbdalll edefass baltmeces t abul at ed

bel'ow prophgld sl L;x&h%%&m&%g% of Lhg &hodiapntgeof the present

i nvention wherein the recovery of a high concentration of |inear alpha

ol efins in tFROGREFRRLIEN cdholsi (HEA LN aANH" riBtoVErRfssPCknttefardt- ol efi ns and
al phaio ol ef ims fae@mrethet f b1&tisahwiahrenbyeh O haResteBAMiith tdesi rabl e.
Tabl e A tabul ates . the.mass_bal ance based upon, .th antity of each species
in a feed and Prodlét lo’étcr’feaofrlleaf'nl °| B*Tabie B &rhgsgﬁggsg"%'ss bal ance based
upon 10 the Rorfeenbiati ope oforexeli repéch est iakla odleddnanth prieduct  stream
Table A resuldsoar 816eper dth A daBhest Ubhls didiP oy 30chdall g resul ts are

reported as a nole percent conposition in each Stream The nass bal ances
are on a cRTAfeaEBIYDREI&" t18FSF G8%rate the concept of the present 15
i nventsi on, and ahe pasesssipim thhepussenf @UMAGANEs aSapde bicnear

pol yaromati ¢, compound ard: HROt e 38 3HIPd YRiroRgLsd, pel 0y Table B.
feedstock consisting essentially of saturated
hydrocarbons and clefins, resulting in a concentration of
olefins in the olefin composition ranging from 90% to

20 100%.

The process of the present invention enriches the
concentration of saturated hydrocarbons in the second
saturated hydrocarbon stream relative to both the first
saturated hydrocarbon stream and the feedstock. The

25 degree of enrichment in the second saturated hydrocarbon
stream relative to the first saturated hydrocarbon stream
is preferably at least 5%, more preferably at least 10%.
In general, the degree of enrichment will not be
extremely high at this stage since the first adduction

30 and separation highly concentrates the amount of
saturated hydrocarbon in the first saturated hydrocarbon
stream.

The concentraticon of internal olefins in the second

" saturated hydrocarben stream is generally reduced by at
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least 20% over the concentration of internal olefins in
the first saturated hydrocarbon stream.

The first clefin composition and second clefin stream
are enriched in linear alpha olefins over the
concentration of linear alpha olefins in the first
saturated hydrocarbon stream and in the feedstock,
preferably by at least 50%, more preferably by at least
100%.

The concentraticon of internal oclefins is also
enriched in the first olefin composition and second
olefin stream over the concentration of internal clefins
in the first saturated hydrocarbon stream, preferably by
at least 20%, more preferably by at least 50%.

The concentraticn of linear alpha elefins in the
alpha olefin compositicn is enriched over the
concentration of linear alpha olefins in the second
olefin composition and in the feedstock. The
concentration of linear alpha olefins in the alpha clefin
composition is preferably enriched over the concentration
of linear alpha olefins in the second clefin 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 alpha olefin stream is preferably
reduced, collectively, by at least 20%, more preferably
by at least 30%, most preferably by at least 40%, over
the concentration cof all other olefins collectively in
the second olefin composition. Specifically, the
concentration of branched olefirns in the alpha olefin
stream may be reduced by 60%, more preferably by 75%, and
as high as 90% over the concentration of the branched
olefins in the feedstock and the second clefin
compesition.

The concentration of internal olefins in the internal
olefin composition is enriched over the concentration of

internal olefins in the second colefin compositicn and in
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the feedstcck. The concentration of internal olefins in
the internal olefin composition is preferably enriched

over the concentration of internal clefins in the second
olefin composition by at least 10%, more preferably by at

5 least 15%, and generally up to 40%. The concentration of

-branched olefins in the internal clefin compesition is
preferably enriched by at least 30%, more preferably by
at least 50%, most preferably by at least 70%. The
concentration of linear alpha clefins in the internal

10 olefin stream is preferably reduced by at leasﬁ 20%, more
preferably by at least 30% over the concentration of
linear alpha olefin in the second olefin gompositicn.

The present invention will now be described by way of
example with reference to the single figure of the

15 accompanying drawing, which is a block flow diagram of
the process of the present invention. Adductioen,
separation, and disscciation steps occur in each of the
individual blocks 1, 2, and 3, and lines 1-8 represent
the feed and product streams into and from each block.

20 Block 1 represents the first adduction zone,
separation zone, and dissociation zone. Block 2
represents the second adduction zone, separaticon zone,
and dissociation zone. Block 3 represents the third
adduction zone, separation zone, and dissociation zone.

25 Line 1 represents the composition of the feedstock,
line 2 represents the composition of the first saturated
hydrocarbon stream, line 3 represents the second olefin
composition stream, line 4 represents the second
saturated hydrocarbon stream, and line 5 represents the

30 composition 0f the first olefin composition stream, line
& represents the internal olefin compositicn, line 7
represent the linear alpha clefin composition, and line 8
represents an empodiment wherein the second oclefin stream

ancd the internal clefin stream are combined.
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WO 01/ 14293 - 34 PCT/EPOO OB 166 Assunptions: Block 1 recovery set at 70%
of the Linear Alpha Oefins in stream1l. Block 2 recovery set at 95% of

the Lineakyg¥iRip@s O efins and 63% of _al,l _the ol efins coptpepRfisish Stream 2.

5 Block 3 recovery set at 60% of the Li'near Al pha A efins contained in

stream 3. Equili rluml assuned at each s rre t he equi pnent is
capabl e of perfgjglt 8] eg%le%n S baa?ﬂ?%?e“ba%@&tgggrg) 66RE, aromatics, and

oxygenat es. ﬁmmnpallmflbl}mﬂnamm unecoflstttaantesnbl@eﬂ:.weensl thedre al pha
ol efins and Aénqegﬁvgngl '»ﬂ?e eg s%ea{ ngZJWT%%l ra}lb&] of equilibrium

constants be vveen | inear al pha o i ns an efins is set at
20. In bl ockcqncetnﬁéaﬁépee@fab@@fr il rbar o Pe fHinss |lr111 tagt paefed from bl ock 1

is 46% and Qindda8 t2oMBt Ayl AeRidyNokSindd%anl 11RIFOGK 2ng 83%Qf the linear

2-olefins are extracted
olefins from' the first saturated hydrocarbon stream is

desirable. Table A tabulates the mass balance based upon
the quantity of each species in a feed and product
stream, while Table B presents a mass balance based upocn
10 the concentration of each species in a feed and product
stream. Table A results are reported as meles/unit time,
and Table B results are reported as a mole percent
composition in each stream. The mass balances are on a
calculated basis to illustrate the concept of the present
i5 invention, and are based upon the use of anthracene as
the linear polyarcmatic compound and upon the assumptions

noted below Table B.
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concentrations relative to the enbodi rent above, of |inear alpha olefins

in the |igepfingbpha olefin streamis gsi rable. Table g-tpbigloadsgs the nmass
bal ance based upon the quantity of eath species in a feed and product

stream while TdblrEg @ mass bal ange baped upo Z25] t he
concentration off eac 2 ffeed and| prloducty stregm | The mass
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Assumptions:

Block 1 recovery set at 70% of the Linear Alpha Olefins in
stream 1. Block 2 recovery set at 95% of the Linear Alpha
Olefins and 63% cof all the clefins contained in stream 2.
Block 3 recovery set at 60% of the Linear Alpha Dlefins
contained in stream 3. Equilibrium is assumed at each stage.
Assume the eguipment is capable of perfect rejecticn 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 equilibrijum
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%. 1In block 2, 88% of the linear 2-olefing are extracted,
and 49% of the 2-methyl l-olefin are extracted, each based
upon the amount of material entering block 2.

The mass balances tabulated below prophetically
illustrate ancther embodiment of the preseht invention
wherein the recovery of higher quantities, albeit at
lower concentrations relative to the embodiment above, of
linear alpha olefins in the linear alpha clefin stream is
desirable. Table C tabulates the mass balance based upon
the guantity 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
pelyaromatic compound and upon the assumptions noted

below Takle D.
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CLd)d )4aN 1 1 FEB2004 WO 01/14293 - 36 PCTI EPOO 08168 Assunpti ons:y B 7004
Block 1 recovery set at 85% of the Linear Alpha AQefins in stream1. 1Bf% %(
2 recovery set at 95% of the Linear Alpha defins and 59% of all the
olefins contained in stream 2. 5 Block 3 recovery set at 75% of the Linear
Al pha Aefins contained in stream 3. Equilibriumis assuned at each stage.
Assune th nt is capable of perfect rejection of d
hydrocarbg’r?suw‘gr%omnatkcs and oxygenat 88" The ratio of Ie’qu Brlﬁm
constants between Ilnear aI pha ol efins and 10 Ilnear 2-olefins is set at
2.7. The rafFsuiriadii | ium_  constant et ween |near al ha ol efins and

2- Met hyl 1- al%‘f}fr} re‘fc’ve% i ecgg ﬁﬁf ’q%lieaﬁ %PB{ gﬁﬁ "of |inear

? m
2-ol ef in  agd, 2t hylsol- oF efitn, A5 s ok ks 6B and 22%
respegti vel )éloJ:IPB ko&dvedy $dte apetoentage QméﬂeAlbﬂ@aﬁe%lAsS ol efins and
2-met hyl 1- ebgfdimeexid aﬁteﬁnarez&&zblamuﬂa% asdudspest issehystagach based upon
t he anmount oekswet ehe adquépherd ig cddabdk & pAnfadvanfegscofofs Fi scher-Tropsch
stream i s tlsatujatedciirarasPasm xtanesiot, Bothowwenatard odee catbon, and the
20 process Gf ¢Helf ‘i’@é’é‘ntx’ Wﬁﬁl%“@?%dﬁ@é raﬁl@f‘ﬁ‘e‘é]lﬂfﬁaw even and odd

car bdf nunbéﬁn?ﬁrele ?&: 388 €%, %5t f%é‘l Ioﬁ'gteora?ejg aift tlbﬁc’g at ur at ed
hydr ocar bon§ nﬁatngthé Ig%%%ﬂf_{ ) ehgnée ﬁ Jas. The
process of aBBezmeeﬁﬁntl b VO LRy GRBGAFSR, BI&Md dela d%l%sglh@rzﬁropsch 25
ol ef i n conpeskpdéc@AvlBNI NYn abitckt 2f ehef pédtde-atipd odl efd nsneand/~or branched

ol efilas, anelefirsarndlphatiallefli-nkefiint hxtjaghedmgnédt gindsatur at ed
hydr ocar bongesperiémel ensadh majed tHee phocasynbfolt neteniasdertterifgent i on
provi des a CORPOSition, preferably Fischer- 30 Tropsch derived, conprising

odd and even nug?egce‘g Igfi %30 aﬁgsc;ﬁb‘?:-%(}%%ghté@%agrﬁﬁs?@h%q@ge car bon

nunber ranging from preferably nore preferably
in the C6 t¢oGI2inangyelx¢o¥pr p&j peth Bveat 3Péa§@dtwqqmeéﬁdallbﬁa ol efin

Specizgs haviRgce3s &l fRr %@Tesﬁﬁf bogk &ftaion bepghbss D)s et n@vm@@t
predom nant on a rrcli)l eddbaS| i near a}LI pfha olefin s teC| es Qf sal at | east
two |inear &Wﬁﬁaan o) carbon number olefin speciles very
zero amount of saturated hydrocarbons, with high
concentrations of linear alpha colefins. The process of
the present inventicen can also provide a Fischer-Tropsch
25 olefin composition having a mixture of internal olefins
and/or branched olefins, and linear alpha olefins with
low amounts of saturated hydrocarbons. '
In one embodiment, the process of the present
invention provides a composition, preferably Fischer-
30 Tropsch derived, comprising odd and even numbered

olefins, and the composition has an average carbon number
ranging from Cg to Coqg, preferably Cg tc Cig, or more
preferably in the Cg to Cyp range, comprising:
a) at least two linear alpha olefin species having
35 different carbon chain lengths;
b) the two most predominant {on a mole basis) linear
alpha olefin species of said at least two linear alpha

olefin species are each within the range of Cg to Cpzgn, or

in the case of using a Cg to Cjg feedstock, within that



olefin species are each within the range of C5 to C20, or in the cadel b§8 200
using a C6 to C18 feedstock, within that 1 1 FEB 2006 WD 01/ 14293 -- 37

PCT/ EPOOr 08168 range, or in the case of using a C6 to Cl2 feedstock,

wi thin that range, inclusive; c) said two nost predom nant |inear al pha
olefin species are present in an anount of at |east 20 w% 5 preferably

at | east O nore preferably at ast 40 w.% based on the wei ght of

t he ol efiﬁgomﬂ#’he eonposition; d) _Chﬁlﬂ atively, the t Dt UFPOReht  of '

| i near al pha olefins present in the conposition within said range, 10

i ncl usi ve, F&RAE |Tast” 40°nF285 P eiEmabley Cat tPefse BERdRtamk: nore

preferably @t easin40 Whe¥ and;even .90 w.% or nore, based on the weight
of the olefins in the conposition; e) one or nore odd nunbered ol efins

wi thin said range Sai5 gresBast | pregrrdmaant 1énear slelvr ol@fin. % preferably

at |east 2Qputi& JHY @rRieher 8bl i alnduedsbe3QtWM 28t atd Jo¥en 40 wt. % or
nore, cunul ati ve; }%& a cg_{réul ative anount of aromatics, saturated
& gen

hydr otar bonBZ 5P 8Stof0 10- vitr. ;MPGF PEgE=Iably At dRaBry48 w. % or

| ess, nore peeferiaddad 2awkkh® veightess, tokel bllefDhe piefiryably 1. wt. % or

| ess, nost c Irnege{@iblry_ 0.5 wt.%or |ess, each based on the weight of the
conposition; a dsprecf €rably g) 6 wt.%or |less of branched ol efins having 25
branching at th& GumylaC3vpdsitilon trogladt Bweund ¢hel imestr appbxi mate doubl e

bond, nore pigferallse AW 1% Ohe | ESos:R358dw0PR e YRI ght,j0f the
conposition. The above nentioned conmposition preferably has as one of the

two fdst préBSHITHEM: diSefitn1&8pRti &Y Hn Yod@TEARBRMLY FT AEaBEr 69 near al pha
ol efin. Thewptesemird mteifirapl{ uid eraspr 9vi dessa LoAasint bonws . preferably

Fi scher--Traopsch_derived, hayjng an.avera car pon nu r ranging from C6
to C18 corrp?fp‘s'imr)l}ée’atba\seeéiston %é\l}\%qﬁl A 4| gﬁﬁ 8?%?’[%5 s’ﬁ’ggggs havi ng
di fferent capbppsididEB 2004 WO 01/ 14293

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

15 present in an amount of at least 10 wt.%, preferably at
ieast 20 wt.%, more preferably at least 30 wt.%, and even
40 wt.% or more, cumulative;

f) a cumulative amount of aromatics, saturated
hydrocarbons, and coxygenates of 10 wt.% or less,

20 preferably 5 wt.% or less, more preferably 2 wt.% or
less, still more preferably 1 wt.% or less, most
preferably 0.5 wt.% or less, each based on the weight of
the composition:; and preferably

g} © wt.% or less of branched olefins having

25 branching at the C2 or C3 position relative to the most
proximate double bond, more preferably 4 wt.% or less,
based on the weight of the composition.

The above mentiocned compo;ition preferably has as one
of the twe most predcominant olefin species an odd carbon

30 number linear alpha clefin.

The present invention further provides a compocsition,
preferably Fischer-Tropsch derived, having an average

cezrbon number ranging from Cg to Cjg comprising at least

two linear alpha olefin species having different carbon



- 38 PCTI EP00/ 08168 chain |engths within said range, inclusive, at | dalskEB 7004
50 wt.%of linear alpha olefins, where the conposition has a nost

predom nant ol efin species represented by n carbon nunbers, wherein the

next nost predom nant ol efin species 5 has either n+l or n-1 carbon

nunbers; and wherei n said conposition conprises 10 wt.% or | ess,

pr ef erablé % or |less of saturated hydrocarbons; gl‘fglt()ﬁ 3abl y
wherein iy 4é?frrpos#ﬂ on has brancheé® ol efi ns containin ne R ng at the

C2 or C3 positions, relative to the nost 10 proxi mate doubl e bond in an
amount of 6cheifglemmteds pheher abddd Fanged onclessve basedeentt he wei ght of

th h f
¢ acoreski e Mbgiosasoly vtisn vt eie RgH s s cos |

contacti ng a I'| near po yar onmati c conp st oc COI’T'pOSI tion
conpri si ng MeatapredFRacsrteplpsin ﬁHﬂCéleﬁaFeBF%thfsed &vd s seEPaR ed

hydr ocar bong,nsepar alHe?@int Bee OhBfd R shr pPelibR: saturated nhygdeocay bons in
the feedstock composition to forman olefin streamand a saturated

hydr ogar bon P8fr &am® s fidefuentt " THMadtRG" &7 7T iMEa 1 Pof§aT omat i c
conpound wi bbmpblﬁlts:aimmmpdls@yohrmw l&onrsuéeam;ﬂﬁwrlamggzl woear al pha

ol efins and ter ng %lt%];:?ﬁ ;qumsc%p tsl ng. & %ré{ér%lijrll%| HQL eél ns and
t

| i near al phg o fins from urat drocar ons e satur at ed
hydr ocar bon ssudemeQﬁlftOPm has eeord- sl @éﬁﬁim egetedmd@ar bon stream and an

ol efin conpesihiRihg Mheheby,the %orgfo%qtt&@hgonr@faﬁa@ tef chatgsnal ol efins
and linear alpha o qeflns inthe of efin conposition is enriched over the

conceant r at i pmopineEx Mo lienbendal in grefampynandf | § netart almpha ol efins in the

feedst ock an dekebrad, thgeokebl m Sid eansIhEnPERSaRS e bRerRE esent
invention advantagecusly provides an olefin conposition which is highly

concent r at e§°PR%® e¥9™s, wherein the concentration of olefins in the
olefin corrp05| t Tied ;ﬂﬁyselae ahvéensdn F%cand firdvf:EB 20080e889s ufpit 0 100%

ol efin purl Lo Hlne al eif 'nQaCOHQPSa{}Jm%rt‘:lc Cgm g&o efs& of the present
i nvention al ?8 %‘Fow%les ™ ¥ EcoVery ofman n Conposition froma
firstissat ur deedstock CompOSltan compr151ng linear alpha clefins,
internal olefins, and saturated hydrocarbons, separating
the olefins from the saturated hydrocarbons in the
feedstock composition to form an olefin stream and a
saturated hydrocarbon stream, subsegquently contacting a
20 linear polyaromatic compound with the saturated
hydrocarbcn stream comprising linear alpha clefins and
internal olefins, and separating the internal oclefins and
linear algha olefins from the saturated hydrocarbons in
the saturated hydrocarbon stream to form a second
25 saturated hydrocarbon stream and an olefin composition,
whereby the ccncentration of each of internal olefins and
linear alpha olefins in the olefin composition is
enriched over the concentration of each of internal
olefins and linear alpha olefins in the feedstock and in
30 the olefin stream. '
The process of the present invention advantagecusly
provides an clefin compositien which is highly
concentrated in olefins, wherein the concentration of

olefins in the olefin composition may be at least 90% and



hydr ocarbon stream which ol efin conposition is enriched 5 in both |ilnbhEB 2004
al pha olefins and internal olefins. The olefin conposition of the present
invention is wuseful as a conponent in drilling fluids, to react with

el enental sul phur to nmake sul phurized pr@dduets as extreme pressure agents
in netal working fluids, as a co-nmononmer 10 for the pol ynerization of

pol yet hyl eneypas.ean o ogntRrdH i i P | (P used
as a |lubri cgﬁt, as a chlori na'?;it on t1IE‘.5(ereT%£<to napcgieé(fp%}f y%%‘l?lﬂn%?‘g% A@‘e
hydr ocar bonsPFRCRVE &fpltihcatinassnt clreention tal sty dvoseide sufghitles t o make

primary and y I . AS maceutical pnternedi ates and as
additives toI'Q'A(éme)gig'g;}/&ry tog ag?ﬁ)lzér%rgsc%gp%}ba%é% %Sorgoar v%%ﬁ%t SRt
precursor foydrhearriuent @dttueam,ofwiplalstd 6 fiar el 151 e di SladeF geda range
al cohgl s and;su t . Whi.ch may, be derivatjzed into detergent range
sul phgt es or lgl E%g%;ﬁ%%gtre?lfpg}a z’-ﬁlﬁ@d}ﬂﬁmﬂﬂfﬁ@c&n%&ms,

di shwashi ng powdghs eddfihi quingsifdors @Dt PHRABNY iiwéhtpad}fi spap, and

hard surface cl.eaners. The present, invention now be illustrated by

|1
reference t o PREIoPFofli FETECRER e Zglé%@}lm&nwiﬂ%cﬁ& rRasps otl &t r eam

conpri sed of el BReEOANOSIL BRr $@f 0 i I ﬁ’ﬂ?d&!?t@ st ock.
The FT WO 01/14293 - 4 0 b PéTI EPOS’ (%%gé%él-()tfr‘go%dtli on was deafﬁsve}c]:flﬁe?/lge

passi ng synga%edvBrea2prrtEaial Psitadn voskisenfdmids diast id |dargnegreadirct s i n
the 1hoilingrppi Phel BBAGmRE 1B8XY lont I racarhons. This

conposi tion was usgdéas??helf §§d°n$£§§§?’é§#5"i%§%g ta%e -C10 range were

t he nost abukdBTTedizienmbnesaktingnpelac edphidaviled imsOSBAN)r iYsedand @2.5 ¢

of the feedsiggk;uere phacgd. ik 30 autecl ave., The total .ol eflin content of
t he char ged *eed was éboutSOF§g° n€?§§%®13?§g)¥°f8?&§n3&%ﬁq &Hﬁﬁgﬁ%gne
mol ar ratio bydagcarions IhePH(t eppdicatdensealted rardtt karhph@adgert h
ni trogen. Tangﬂﬁ?g%gvgom§g heggﬁd to %5 Cfor 5.6 hours to formthe
Di el s- Al der adduct bet ween FRePSERAEY 30R4 SEREPEALY DESFEPTPRS At ocl ave
cont éfit s werghsthacedtidali hgtheabdigtedsamdcea st RAGH2AGIsOR VRS S FP! et €,
t he autoclavq}mas cooled to_20C . The product m xture was transferfed to a
.~ 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
20 laundry liquids and powders, dishwashing powders and
liguids, bar scap, shampoo, liquid hand soap, and hard
surface c¢leaners.
The present invention will now be illustrated by
reference to the following Examples.
25 EXAMPLE
A Fischer—-Tropsch stream comprised of the composition
set forth in Table 1 was used as a feedstock. The FT



gl ass flask and the unreacted ol efin, saturated hydrocarbons, and 11 FEB 2Bl
unreact ed oxygenates were renoved by distillation as Sat.Str. 1. The
conposition of Sat.Str. 1 20 was determ ned by gas chromat ographi c

anal ysis. The material remaining in the flask consisted of sone entrained
saturated hydrocarbons, unreacted anthracene, and the anthracene-olefin
adduct. Tweoidasek and its contents_wgie then heated toparkmgpasat ure

rangi ng from 25 310-350C to di ssociate the adduct to anthracene and defin

1 product descrihed in ble 1 below._ Oefin_1 r oduct separated and
i sol at ed fr8%“3?15eecalr?f‘h?Jggelriénb‘i/eceé)lysﬁarsfé??o%ynqa‘{) og‘“reorf a 2fi n 1 product
was recover eatalyft whdchuBsqqugrany wastoléing. piiviadenpostheon of A efin 30

1 product wgs; 06l epalned-pYodas HULQTALB0NARNL S AR ponThe resul ts
i ndi cate thatlSatg.e trl. 1ri sgenri ched in saturgte ry raogg? ons (al kanes)

over the coRREhtGHPCSATIBR $at wrhedshfbroéatBondiidrochebpradst ock stream

by 2% Th@hé?Qi\ﬁ—@/q r abhgs Wwraldamelsef hBuh@adde Sat.Str. | 1 1 FEBRD I 1
1 FES 2004 WO 01/14293 - 41 PCT/EP0O0/ 08168 stream was reduced by 55%

over the concerft+idt rghedf ofl PHDragieaki Ravhng e $¥edvwrotk. e ef3+F 1 product

is greatly gnst ched ribastpbr wl&f iglace@nt §nkn afek Quekal.l ehefin content
over the concentration 5 of alpha olefin and overall olefin content in the

feedst ock stPEEMCIELER| AR odfcttics CaAFPRRetrsh Ao pRRO1BI €f1h content by
202% and inoDyver@lsl. sgh ef for conteartfin/washeacéchaclay 197% ($£88. 21 + 5. 77)

- (27,18 + ,4.43)1/ (27,18 + 4 43) x _100). 10 Further, the concentration of
saturr%t ed h)l/dlrgicg;'ar tr)r%ﬁ atlg?ﬁlaanve ?e%ans @egg%'% in%t#leeélmpv%gegr‘éﬁ% y reduced; by
95% The pnesergsa.of That avetehveydreschaebbad g AJEEI fiod S.roduct is due to

13 hnor?! AT P Ypuegd oSt 6L, W MEREL e 2, o
PCT/ EPOOr 08388 the anthracene. The autoclave contents were stirred
during heating.

15 Once the reaction was complete, the autoclave was
cocled 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 Sat.Str. 1. The composition of Sat.Str. 1

20 was determined by gas chromatographic analysis.

The material remaining in the flask consisted of some
entrained saturated hydrocarbons, unreacted anthracene,
and the anthracene-clefin adduct. The flask and 1its
contents were then heated to a temperature ranging from

25 310-350°C to dissociate the adduct to anthracene and
Olefin 1 product described in Table 1 below. Olefin 1
product was separated and isolated from the anthracene by
distillztion. 9.3 g of Olefin 1 product was recovered,
of which 8.7 grams was olefin. The composition of Clefin

30 1 product was determined by gas chromatographic analysis.

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
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stream was reduced by 55% over the concentration of alpha
olefin in the feedstock.

Olefin 1 product is greatly enriched in alpha olefin
content and overall olefin content over the ccncentration
of alpha olefin and overall olefin content in the
feedstock stream. Clefin 1 product is enriched in alpha
olefin content by 202%, and in overall olefin content,
was enriched by 197% ([(88.21 + 5.77) - (27.18 +
4.43)1/(27.18 + 4.43) x 100).

Further, the concentration of saturated hydrocarbon
(alkane) in Olefin 1 stream was greatly reduced; by 95%.
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.



ul+ Cr 410DNC 1 r)00r7 cU 1)LnrlP ONrn Q U-'H 0J-) 1JU)YC Ut fEB 100t
Z34-1 dJJ-)v [,.in0 1 1 FEB 200L WD 01/14293 - 43 PCIT/ EPOO 08168 The
concentration of saturated hydrocarbons in Sat.Str. 1 stream was enhanced,
and the concentration of internal olefins in the Sat.Str. 1 stream was
decreased, by separating a portion of the internal olefins in 5 Sat.Str. 1
stream fr swo dith@&gsat ur at ed hydrocarbons. 44.3 g of Sat. gtrErdeerst ai ni ng

7.5 g (0.059 noles) -of olefin was trefded with 0.034 noles of anthracene

for 6 hours at 2595C in tjhe gquijpment noted above. The nolar ratio of
olefin to anthracene, was {1. 7| 1. {30.R24 g of 10 unreacted material was
renoved by distillgtign gsw» Bat .{Sur| 2 stream The bottons of the
distillation colum?@ yas it Aef Mal|l§ di ssoci ated at 310-350(C as descri bed
above. 1.67 g of the& EesylUipg ﬁ]%f n 2 internal olefin streamwas renoved
by distillation framthe |di sfocijat ed
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15 anthracene. Each of Sat.Str. 2 and Oefin 2 were analyzed by gas} | FEB 200
chromat ography. The results are reported in Table 2. Sat.Str. 2, conpared
to the feedstock stream Sat. Str. 1, was enriched in al kanes by 7.3% The
concentration of 20 internal olefin in Sat.Str. 2, conpared to the
feedstock Sat.Str. 1 stream was increased by 31% defin 2 was enriched
in intern®0WI€PIns and in al pha olefsgns over the conce¢l/Erwo8Ise of each
olefin in the feedstock Sat.Str. 1 stream The internal olefin 25

enri chment was abouto:28%: and ohher al Dha 0leef th%&éﬁ%@"Hn was about 570%
1 1 FEB 2004 WO 01/14293 __ 44 PCTI EP00/ 05168 [fa 3 dp-M Grrm x g0C)0 [

a) ( -4sr)l 03418\ a) %55 ¥Rsgenhgngad.c@nd ’therﬁm‘I'-P'NLITat)l@“f °f 4-4 y rIN

I DN ' -Im internal olefins in the Sat.Str. 1 stream was decreased,
by separating a portion of the internal olefins in
5 Sat.S5tr. 1 stream from the saturated hydrocarbons.

44.3 g of Sat.S8tr. 1 containing 7.5 g (0.059 moles)
of olefin was treated with 0.034 moles of anthracene for
6 hours at 255°C in the eguipment noted above. The molar
ratio of olefin to anthracene was 1.7:1. 30.24 g of

10 unreacted material was removed by distillation as
Sat.Str. 2 stream. The bottoms of the distillatien column
was thermally dissociated at 310-350(C as described
above, 1.67 g of the resulting Olefin 2 internal olefin
stream was removed by distillation from the dissociated

15 anthracene. Each of Sat.Str. 2 and Olefin 2 were
analyzed by gas chromatography. The results are reported
in Table 2.

Sat.Str. 2, compared to the feedstock stream Sat.Str.
1, was enriched in alkanes by 7.3%. The concentration of

20 internal olefin in Sat.Str. 2, compared to the feedstock
Sat.Str. 1 stream, was increased by 31%.

Clefin 2 was enriched in internal olefins and in
alpha olefins over the concentration of each olefin in
the feedstock Sat.Str. 1 stream. The internal clefin

25 enrichment was about 98%, and the alpha olefin enrichment

was about 570%.
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PCT/ EPOQ' 08168 The ol efin 1 product was also treated in the follow ng

manner to enhance the concentration of alpha olefin. 0.055 noles of

ant hracene having a 95% purity and 9.3 g of the Aefin 3 product were

pl aced i ny@paqayt ocl ave. The total olefin content of thersbaieErd feed was
about 0.068 noles (8-7g), for an ol ef i 4 ant hr acene

)
ey — o | m
0 o fand o
54; o s <
CV
jon]
(0]
v
iy — o
% fol o o |
'®) {a P * "
mz ™ —
jas] S, =
£ %
<8
O
Q
P
o
ol
= )
o o ™
S = A ® o~ ¥y o
fe S| . .
= a
o — U5 ™~ X< ] o~
x; @'—lw g (v o]
= [®]
=
P
0
5
cp & w2~
(e C.‘Ecp faa)
3 0o o (= —
3| @ e - .
M = 4_;0-’3 = pXa]
T H C'_|-._.-
iy So
=]
A
(@]
v
£
0
s 9 % ) - | ©
- . o o @
e T . . .
5 >z e w | w
E'u ~ @
£y
(@]
=4
O
H —_
B oh
P —
o' — < r~
K T ) o~ Vs
Oy -lJ'_c . .
] O o < o | ~
o E‘.,_i 7 "
QO
=
= — o~
O
o .o B
i) TR &) 9]
- o0 D
n ny P i =
O 9] -
o, [ o1 . Y
= R L ¢
@) coow 15 —
) v I ] O




nol ar rati o of

1.2:1. The autoclave was seal ed and then purged with

nitrogen. The autoclave was heated to 255C for 6 hours to formthe

Di el s- Al der adduct between the 10 olefin and the ant hracene.
stirred during heating. Once the reaction was conpl ete,

contents were
aut ocl ave was

chromat ogr aphi ¢ an

11 FEB 2004

The aut ocl ave

t he

cooled to 20C. The product m xture was transferred to a
gl ass f| a¥R 0491 he unreacted ol efin, ygaturated 15 hydr pCeEERODEE and
unreact ed oxygenates-were renoved by distillation as Internal Aefin

product. The cogp ,Qg%}_éﬂq] 10% LAt et ngls %%fl Q_pLP ab]I e\q%s determ ned by gas

SIS reported eI ow I'n The nmateri al

remai ni ng i ﬁoﬂ-h@‘"ﬂ"aﬂ@f&tﬁ%ﬂ@t edhaficedie cROcanreacied efnefiphsene and t he

ant hr acene- ghekif. agldimt mo1EREoE| ASkh ANL et §260RL Nt S

githepheated to a

tenperature ranging from 250-280C to di ssociate the adduct to anthracene
DF odtictOiFdLer T bREPGT TEBReP326RE ol A% t r ogen gas was
swept sover theo2baant hrﬂmemet@he&iﬁ:&ddiwttedurbﬂgtﬁél&:iﬁir%%ackaééjOn step to

facilitate olefin re and_re v y. Alpha de roduct was separat ed
rﬂ) daét ekt -Fg]dl Sf:[A\I ‘| P&t P ‘?1. %R&IBFeﬁfpha defin

and Al pha O Pefi

and i sol at eaafrabo

racene

product was mOiecox/@rJecu ofTHe ZGé)rrpo'Shlet |amtoc‘rlaAhphas odesflie pnddtsénwas 30

D o 5988 PP TRLAGLERN! CrAlalksl3a,d &aﬁﬁea?to%ﬁt\%%cm%

PCT/ EPQO/ 08

for

6 1In G
6 hours to form the Diels-Alder adduct between the

10 olefin and the anthracene. 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

15 hydrocarbons, and unreacted oxygenates were removed by

distillation as Internal Olefin product. The composition

of Internal Qlefin product was determined by gas

chromatographic analysis, and repcrted below in Table 3.

The material remaining in the flask consisted of some

20 unreacted anthracene and the anthracene-olefin adduct.

The

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 3 below. Nitrogen gas was swept over the

25 anthracene-olefin adduct during the dissociation step to

facilitate olefin removal and recovery. Alpha Clefin

product was separated and isolated from the anthracene by

distillation. 2.6 g of Alpha Olefin product was

recovered. The composition of Alpha Olefin product was

30 determined by gas chromatographic analysis.
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a) x0 J~HUtl--1U 00ro U GGG O -1Ti )N -i-H 044' 0Q 4a Era)dl1CZ., 41N oUJr-1LFEB 200t
0G| uOmL UV-40 1 1 FEB 2004 WD 01/14293 - 47 PCT/ EPOQ 08168 Al pha A efin
product, conpared to the feedstock streamdefin 1, was enriched in al pha
olefin by 10% The concentration of internal olefin in Alpha Aefin
product, conpared to the feedstock Oefin 1 stream was 5 decreased by
50% | nt e™{NV1€63%f i n product was enri ahed in internal BFEEFME316%er t he
concentration of internal olefins in the Qefin 1 feedstock by 112% 1 1
FEB 2f I K - 48 WDpR3144203 RCHHEPOM 833 Gdl tA thdM HddstAqur ocess for
treating a feedsto onprising _saturated rocar pon i.nternal olefins,
and al pha oﬁ% iaﬁlsfégf%%r‘rrbrl’siwﬁés: e(‘é}c%%%tléictaﬁﬁgat ﬁge&erégjéf c}'r:b ‘'with a linear
5 pol yar omatlihe conpeundktipra dfi isterwattdlmfinone Mhelex Oledidi ti ons
effective t rm.a i ! r i shpg:fi{s jaeart,.pol yaromati c
QIS ESAGTIAN Y Xhu ﬁee&%}eogéreglﬁ { gtb.J)aaqz, Lab

conmpound-ol efin adduct's and saturated ons; ( separating said

firstSol ef i fesd@aéed PYotffithe 10 saturated hydrocarbons in the reaction

mxture to formacbifst @lsfinnpaddust wid @amianddaid i friderngat ur at ed
hydr ocarbon stream s

L AT aRtd e L o et 1s%s

second reactdlefinobhefeslsrock by 112%.

contacting at |east a ggé}fﬁi on of the fjrst

rofi"e ¢BnpBaind in a




conditions effective to forma reaction mxture conprising second linegrp
pol yaromati ¢ conpound-ol efin adduct and saturated hydrocarbons; s(iiB
separating said second ol efin adducts fromthe 20 reaction mxture in the
second reaction zone to forma second ol efin adduct stream and a second
saturated hydrocarbon stream wherein the concentration of the saturated
hydr ocar bogg sifuzésne second sat urat ed ~ Hfdrocar bon st r earacerBiishgghed over
the concentration of -25 saturated hydrocarbons in the first saturated
hydrocarbon stream and the concentration of the saturated hydrocarbons
in the first saturated hydrocarbon streamis enriched over the
concentration of saturated hydrocacbdnsd Iim g he feedstock; | 1 FEB 2004 WO
01114293 -- 49 PCT/ EP0O0/ 08168 s(iii) optionally dissociating said second
olefin adductis tophermdifst tlrieaeaﬁgpgly@gmukcc&qupﬁm ~and a first

ol efin conposition; s(iy%ﬁgg%gonally separatig%.the irst 1inear 5

pol yar omat i ¢ TonNpaGAa BY¥ PROEY r SPERTRAY PleddRposiRd Gkt The process
of claim| cosprfiinispgeomtti)sidigisoci ating said first ol efin adducts to form
second |inear polyar | G .CO unds d second 10 ol efin conposition
conpri si ng aIpha(§?e§$g§?é§i§gn?ﬁ?e?%%.g%ﬁé%iﬂﬁgg B(115%ptional |y separating
t he sedond | i neaPolpatymatdrmmaicioorconpoimds firem saadt secemnteohaliép

conposi tion; 15 aghi)+ Lo %gftfgegiweté OkebEp; Sormagition wth a

| i near pol yaromatic conpound in a third reaction zone under conditions
effective to for APEPTREYS diTShi ki UPRr FUHPETSPAGLT i ereeroypepaebimt i C
conpound- al pha ekehits adlichsuanted M @IRardbgE} NS; 20 ao(ii) separating
sai d al pha oIefiQ §dq¥g§s,.and ogt%on Ihﬁ_%nreag%ed | i near Eolyaronatic
conpounds as wel'P! FTBRIRES 83T oht T A G ™ ASPIRES HitPB FBSction zone
to forkh an al phasetefétedadddetcetireamiandh@nreaction mixture to

form a first olefin adduct stream and a first

saturated hydrocarbon stream;
53(i) contacting at least a portion of the first
saturated hydrocarbon stream with a linear
15 pelyaromatic compound in a second reaction zone under
conditions effective to form a reaction mixture
comprising second linear polyaromatic compound-oclefin
adduct and saturated hydrocarbons;
s5{ii)] separating said second olefin adducts from the
20 reaction mixture in the second reaction zone to form a
second olefin adduct stream and a second saturated
hydrocarbon stream, wherein the concentration of the
saturated hydrocarbons in the second saturated
hydrocarbon stream is enriched over the concentration of
25 saturated hydrocarbons in the first saturated hydrocarbon
stream, and the concentration of the saturated
hydrocarbons in the first saturated hydrocarbon stream is
enriched over the concentration of saturated hydrocarbons

in the feedstock;



internal olefin stream 25 ao(iii) dissociating the al pha ol efin addudtlsFEB200
formlinear polyaromatic conpounds and an al pha ol efin conposition; ao(iv)
optionally separating the linear polyaromatic conpounds from said al pha

ol efin conposition; 30 whereby the concentration of al pha olefins in the

al pha olefin conposition is enriched over the concentration of al pha

ol efins i mwemasecond ol efin conpositign,. and the concecatrEnbdosssof al pha
olefins in the second ol efin conmposition is enriched over the concentration

of alpha 35 ol efj:ns,in,the.feadstack,.; - . _The process of
claim1 or 2, mhéﬁei% tﬁ% ?%éﬁgsggk Fgc}%%ﬁﬁgé%ggﬁﬁfgﬁng }%éﬁf
pol yaromati ¢ colf6ufdsatcalo¥enfparat diberarmging forme i t500mpeR8BC. 4. The

process of any ong af sekat n®1drit0 3mpWhef b4y the 5 feedstock conprises a
stream derived froma Fischer- Tropsch process. The process of any one

5.
of claims 1 to £ (*fHher PR PPN SEFECBEK T OTST ifdEStf LORPAS Wt. % to 70 w. %
ol efi s, based anliyheonetbtcafpoainld fBghesH entts s bherfgedst ock. 10 6. The
process of any Qgﬁﬁggigigﬁns 1 to 5 wherein the anount of paraffin ranges
from5 to 95 wt.% baséd on"the weight of all ingredients in the feedstock.
7. The proceds Gheapyoomes off oilaiims 1lcompilisiwperein the feedstock has an

average carbon BATHEr 4¢ 88410 fi0TL5 £5:£20,20d nWAREEL B Le prgdom nant

olefin species in the feedstock is within the range o , I nclusive.
9. The process GECRRY bheedF RAeHematis PrRgyEAsi Anfhe seenrmd
concerit rati on oforelfehi asmpowh dilve conpensial i:apnaf olkEngaraed pha olefins are

enriched in the .,second, ol f#n 20 conposition over the concentration of

ol efins and linéar ‘& bh%.%)%ﬁ%’ns in the feedstock, and the concentration

of saturated hydhétar behicorld w edpeedting ttihe second biméam conposition
over the concen%&qghggmggiéegdﬂb%h%q?hygggqgﬁgpggcbgdtgféfﬁgdstock. 25 9.
[

The process of any one of clains o B, wherein the near pol yaronatic
conpound at eaclk®¥PEpltbpri ses substituted or unsubstituted anthracene
and/ ors ao(i) contacting the second olefin composition with

a2 linear polyaromatic compound in a third reaction
zone under conditions effective to form a reaction
mixture comprising linear polyaromatic compound-alpha
clefin adducts and internal clefins;

20 ao(ii) separating said alpha olefin adducts, and
optionally unreacted linear polyaromatic compounds as
well, from the reaction mixture in the third reaction
zone to form an alpha olefin adduct stream and an
internal olefin stream;

25 ac(iii} dissociating the alpha olefin adducts to
form linear polyaromatic compounds and an alpha
olefin composition;
ac{iv) optionally separating the linear polyaromatic
compounds from said alpha olefin composition;

30 whereby the concentration of alpha olefins in the alpha
clefin compesition is enriched over the concentration of
alpha olefins in the second olefin compositicn, and the
concentration of alpha olefins in the second olefin
composition is enriched over the concentration of alpha

35 olefins in the feedstock.



benzant hr acene.
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3. The process of claim 1 or 2, wherein the feedstock is
contacted with a linear polyarcmatic compound at a
temperature ranging from 150° to 290°C.

4. The process of any one of claims 1 to 3, wherein the
feedstock comprises a stream derived from a Fischer-
Tropsch process.

5. The process of any one of claims 1 to 4, wherein the
feedstock comprises from 15 wt.% to 70 wt.2 olefin, based
on the weight of all ingredients in the feedstock.

6. The process of any cne of ¢laims 1 to 5, wherein the
amount. of paraffin ranges from 5 to 95 wt.% based on the
weight of all ingredients in the feedstock.

7. The process of any one of claims l'to 6, wherein the
feedstock has an average carbon number ranging from

Cs5-C20 and wherein the predominant olefin species in the
feedstock is within the range of Cg-Csp, inclusive.

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 second olefin
composition over the concentration of olefins and linear
alpha olefins in the feedstock, and the concentration of
saturated hydrocarbons are reduced in the second olefin
composgition over the concentration of saturated
hydrocarbons in the feedstock.

9. The process of any one of claims 1 to 8, wherein the
linear polyaromatic compound at each step comprises
substituted or unsubstituted anthracene and/or

benzanthracene.
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