WD 01/ 14293 PGI/ EPO0/ 08168 PROCESS FOR SEPARATI NG OLEFI NS FROM SATURATED
COVWOUNDS The present invention relates to a process for separating

ol efins from saturated hydrocarbons followed by separating |inear al pha
ol efi ns anwonueenal olefins 5 froma saturated hydrocadmmeromisigam and
froman olefin stream Mny industrial processes produce ol efin/saturated
hydr ocarbon streans that are m xtures of olefins, saturated hydrocarbons,
and oxygenat es. C] efins are 10 frequently used in the nmanufacture of

pol ymers suchPBECESS EAR WP%?I%%ﬁFFNgnﬁ%&W?ED@MW%
internediates for the production of oil additives and detergents. Some

I ndustrial proc a e st reans b neri zi ng ethyl ene
over an al pha ofﬁ?gﬁ)ﬂ%gggtﬁwl}eﬁﬁ%&l ];: 53tc? trﬁﬁgf§§e6?g‘§ ha and i nternal
ol ef i ns havi BEPardin odghiges ofr@aﬁbﬁnrnbﬂ@dnsirocﬂ@henerﬁolﬂm&a st reans
rely on the y es@;ﬁaﬁﬂﬁ‘xbeﬁlﬁné’ér aalahge@ligfj quaatf;h@la& '&1@ g

S|gn|f%cant cost to the manufacture of hand t he

20 Fi sther - TESFRch s(qi-p)raﬁfagclégdsrogagppg W%?ﬁrmmdn&gren@n \Fé-efﬁleedstock

syngas, genes8kéamderived fromnatural gas, coal, coke, and ot her

car bonaceous conpounds ol i goners nprlsed f olefins, aromatics,

saturates, and e&gpgggrf%lspfﬁg ?ge %'aé{“sc saturaggg yery

sel ective tohrﬁeocqmb@dustremaoftmrtehremmﬂuﬂes beaﬁldaﬂihsgondl tions and

catal ysts CaQaﬁﬁi%FH%? b0 rﬁ&tgﬁg &x eﬁgyg%rlcg ef the desired Speci es
Uct & . HWe

within the FT tream centa PT®st ream cont ai ns
ot her ® ypes SFEW%ﬂpBEﬂGSIWﬁI@hmMBfa%J@Mr apbmﬂs)mmt:heael efins, which

olefins are 9@Iyéﬁ}ﬁdenaﬂda§m¥1]§.@h M@%d&ﬂ‘t&%@nto ngy kets. For exanple, a
typical commercial FT str 4293 PET/ EPOMBIES will contain

a mxture of “R&FHIeaEeR 5 BHE %%%05 Spi oaditiFesr apflof nol ecul ar

wei ght's, ol eflevsrgemtanat Sate 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,
coal, coke, and other carbonaceous compounds, to make
oligomers comprised of olefins, aromatics, saturates, and
oxygenates.

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'prodﬁct étream,‘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



and oxygenates such as organic carboxylic acids, alcohols, ethers, esters,
ketones and al dehydes. Al 5 these conmpounds nust be separated fromthe
crude FT stream before a particul ar conposition nay be

conmer ci al WPOAEHR urt her conplicate the separation operpejﬂllgsno%g%‘ﬁe FT
stream cont ai ns conpounds having a w de spectrum of carbon nunbers, as
wel |l as a w dei.l]lo cuatam ya ofixgheei of satmrgtad Bydfincerbepsohapiety &,

i nt er nal "n {séaém@ éﬁhﬂ\ohémr Aealghes, éi‘éﬁ&:@a| ar&ﬁ@@i&!ﬁd ol ef i ns,

al pha br anche ol efins of | ch have simlar

mol ecul ar weiggift §XYGS@®%9~°atﬁ“ﬁé afdoreig |°ﬁ§b?ﬁ3ééé‘ &5d8Fes is no easy task.

15 Conventi Onﬂ.cdilﬂoits' |é€ﬁém retheds ]aertfbnfe&eﬂﬂ@rﬁlldéhyldaadeqaml e to separate

speci es havi n cl osel (ggt ed Bm | i n % | QUS 4Rr pFesses have been

proposed to ef19% ERTPYHD t’ﬁ%p hom t?ﬁeemceg rn-a FT streamwith

20 suffici entstmﬂamt pefbtind aap;a;rlttcullaarcom@wp@sibm omy e affeprdible in the

| ntended appl L Gald 00, JPES e PIRCERSE Sonlrlli AERALA IAGaBUE Ga T erent Speci es
u I C

in a FT streaf i nelude’ t he use 6 Si eves, are restricted
to a feed haveperaddoaverihge F@arsb@ﬁammﬁ;etlamang@nmw naviBgfbre linited

than a CO”posd:ideP% QQEI—@:h %ﬁ%a%bgﬁoﬁ&me%%echguﬁépﬂ‘ 2RV @r ag8e car bon nunbers
rangi ng from Cs 8 the use of exch anigI resins, the yse of

super - ¥ act | OWJ@FQ( Bft@‘ﬁgﬁ’é’waféﬁgﬁ’fg fre82Q FPe5H85  t he use of
ol I gorer | Zatlm%@xta Hﬁéazorol%ffti%'{féf@{a 94n30r t d¥IngyYesnt it er the

boiling points o ecies in stream Many reaci| ve net hods for

separating spexiched ﬁlafP‘IS'starl(Egﬁﬂ Beenred ROGELRY, aé‘éll E¥F1VRly react with
ol efins whil eo.‘ﬁéﬂﬂﬂst,aﬁﬁﬂjdsdﬂ whajcachaw IR BoleddDaB1 #3108 - 3 -

oo o et e TS SRS £ B I
f eedst tick w t Gomreradduel | digpthidiipsina mjdwdasaranﬁmﬁéw o forman olefin
adduct, Separfﬁi&&ﬁu&Qg 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 Cs-Cpq,

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

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

with olefins while simultaneously rejecting paraffins.



5 adduct fromthe feedstock, dissociating the olefin adduct through heat
to produce anthracene and an olefin conposition enriched in al pha ol efin,

and separ, ut the anthracene fromthe al pha ol ef] ' ef erence
W biihsd ph bl eddioRch

does not 'suggest the desirability of fhe capability of cene to
separate olefins fromsaturated hydrocarbons in a first step, or further
separate the [USnEaFenf gitr dI-&Mion3oP rdpnemidesapupapeeshyiioddebons renoved

in the fi rssepsatzamahoaﬂ mﬁ&nﬁqp@naﬂﬂg fﬂfdﬂ@%ﬁphﬁ' ahafﬂl.@fsyﬁs from an
ol efin stream rem)ved ce ol ef |!§ separ at ed
t

from sat ur SF 82 cﬁ;’/ﬂ?oia %% t""Ikt "\%BI ﬁnaﬁf‘ﬁ'%naesf%‘m @Sty the
renoved satanttradehgdtocfobwren aldfént addictgs stwahatimgmind ng olefin from

Spect’ i oat | Satigt BeBH, U LEAIARRK, 01 A50dHUNY, Bng "6 4R A0 o
meant onIyEIUOWlhsbﬁﬁguT-émmqeeeatfltimlatndonn ebﬁ@xmnd or reaction

zone, etc. 1céd§3§1%13hféﬁ¥fﬁﬂed‘%%dalﬁﬁﬁﬁgﬁﬂfﬂﬂpnangogxﬁﬁgghlﬁéﬁo gaction zone,
etc. and are not . neant tO desi gnate a fart|CU ar sequence. For ease of

tracki ng of tBE IBEPEREEDS fXqT 2hBhR R renTBAE TRERRENGR v, ol ef i n
streans hav@oézseemtasagg@eﬂ tt}féi‘ dleeti:ebllﬂ-. o pha ehpibilitSt bgans have been

assigned th it o terna 30 o efln tre have been assi gned
t he etters%éh%ac%;’% tg AtSd cgﬁ%)% ncfﬁré%ﬁﬁ ﬁé\@e been assigned the

letter "s. Hydﬁmalrbpnes-'emo@ ﬁ;i(;@s; abepri npt fuxrtbert sepdmatertder, sequence,
or ascribe PLI{E%Q“'a@BhSOoimrfle%‘iBhthQrEMat‘éldarx% SO0HAGS NOT does a

|l etter's absence in a claimor nbodi nent t process step or
conposi t i onFSved0iB1FRg 2Bkrst &tePPE#?IEDM@BfGBar%RW%S@“FaFfent i oned is

not requiredligha iolBELRSt £idh tdhe o1e bR 04 fidHm Gemelad Mn Wiy ¢irgrspel | ed
unbey. or asssti ned letter is present, its use is not deened necessary since
ot her" conpounds, conposition, steps, or reaction zones

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 claims, 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 sequence. For ease of tracking of a
particular stream and for convenience sake only, olefin
streams have been assigned the letter “o,” alpha olefin
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
“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 composition not




5 are not identically expressed in the enbodinent or claim Their absence
or presence do not nodify or ascribe a particular neaning, other than to
differentiate from other identically expressed conpounds gsitions,
steps, red¥?MM®3ones, etc in the enbolliment or claim W’?ﬁ@’%@esent

i nvention relates to a process for separating and isolating species,
particul arl yekpressiy menhtiemed flsemeti seqrimadded ampliwidsdnf bhetreating a

f eedst ock copppl$inhS ALUERL &6 hyaleRsasd 1l tﬁ_ﬁﬂ% & &k @nd al pha
olefins, co E;rallgs(is‘;irggﬁ'q,l 15 (a) contact ?ng thg fleeegsfioc 1f/vith%agF?rrlleear

pol yar omat i clebRpoufd PrASanti rifs pegcif orrty sisemad depcesadddi SLBA8 ef fecti ve

to forma regehéPrediipsuls, &HPYSihBS, féteds,! bPepsadGlora@RBEI C _
conmpound-ol efin adclucts,anﬂ]e;aturat ed g]é/dr carbons; 20 (c?) fe arating said
firot Bl efi ARt SRPEHFTHEY SRTGPAPSdihy e EBPBOHETt OFNE LR SRt i on

m xture to {hedr aaddense oF gprevemdedudd ot emalidpdon dddrdbe aat urated

hydr ocarbon strea (1 ont act.i.n | east,. ortion of . the first 25
sat ur at ed hyagﬁg%ﬁ l(?flr S ?ééﬁgwottﬁleg ﬁ’%’é}ro dﬁ'%lfgﬁ?%%atnclec fg Ir’%pound in a
second react pbhezotengidel 1y cawndiesisedsceriganidsy econpdadihoass eact i on m xture

compri Sing Seegnd, |idIRAs oROL AL LIRS £ RO WoBLALIN oadduchs and

saturated hydrocarbons; 30 s(i1) separating said second olefin adducts from
the A@action nmiTumFesARE hEREEEERE Felrtsoroz8nRreE TR a second ol efin

adduct streagepagatirfeandi salayidlgedpebyst,06arBOBuBiFI8ANN Wherei n the
concentration, of ther sat ur at edg\%%rocar bons i.n the second saturated 35
hydr ocar bon SEF&¥P i'S1e&fr & HRTPY R LBiTCe APF At THH A8 61/ 14203 - 5 -

PGT/ EPOQ 081 68edsfocatcompt bsliny dradaan bed shydrothebéns stingatrnaat ed
hydrocarbon §tLean o] yﬂghg,%tnggt !:&Ebﬂfsih ¢ saturated hydrocarbons in

the first saturated hydrocarbon stréeamis enrrched over the concentration
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 olefin 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
polyaromatic compound in a second reaction zone under
conditions effective to form a reaction mixture
comprising second linear polyarcmatic compound-olefin
adducts and saturated hydrocarbons;

30 s(ii) separating sald second olefin adducts from the
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

35 hydrocarbon stream is enriched over the concentration



5 of saturated hydrocarbons in the feedstock; s(iii) optionally

di ssoci ating said second olefin adducts to formfirst |inear polyaromatic
conmpoundsyq 3k % first olefin conposition; s(iv) optiongdpposidiear ati ng the
first linear f pol yaromati c conmpounds fromsaid first olefin

conposi tion; The present inyention preferably further conprises: o(i)

y
di ssoci ati ng saP8 PrPeEatikPYRF] ns d8 £8Pnfiast SatyFatefnear
pol yaromati ¢ corpaddcsriavid streenprand dhef iconeenpsst idrofcanpri si ng al pha

olefins and interngl, o 8lJdiacaPhoad APYHENRLLY: SERALANIQY the second
| i near pol yaronf&ati ¢ conpdunds from sal d second ol efin conposi tion;
ao(i) contacti ngydhecadeundtarani bs cmpicdied oMevi the cendenszetpoh yar onati c

compoynd in a tRier daf SACLd PRyd#0BEr KT iCRRdI EboiSc &f,ective to forma
reaction mxture conprising_linear polyaromatic conpound-al pha 25 olefin
adducts and i nt &lhdi) PREGREILIYoA] PFOATANG: SALD s3eePnd SH&TdRef i n adduct s,
and optional | yadaheestes doreair el Yireamipot ya oomotitcompou@k! , fromthe
reaction mxture_ in the third _reaction  zone to forman al pha ol efin adduct
stream and an 38"PnfettEit SISFHR SOPRAFATIRECEi i) dissociating the al pha

ol efin adducts sditbr noptiameddypséparanimg cheofipostndsirerad an al pha ol efin
conpagi tion; ao(| | I | ' r .yaromatic 35
compannds 1 om Bt e SPR ol |colpRiRas S Set® GhOTE o o

PCT1EPOQ 08168 cemepabyiqhe concentration of al pha olefins in the al pha

ol efin conposition the ghwdsehediaventidit prereeablgtfuditelr al pha olefins in
the second olefin conposition, and the concentration of alpha olefins in
t he second ol ef FAMPT13S€S!

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) optionally separating the second linear
polvaromatic compounds from said second olefin
20 composition;
ao{i) contacting the second olefin composition with
a linear polyaromatic 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;
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
30 internal olefin stream;
ao(iii) dissociating the alpha olefin adducts to form
linear polyaromatic compounds and an alpha olefin
composition;
ao(iv) optionally separating the linear polyaromatic

35 compounds from said alpha olefin composition;



5 conposition is enriched over the concentration of alpha olefins in the
feedstock. The feed streamto be treated conprises at |east olefins and
sat ur at ed h&drocarbons The class of saturated-hydrocarbons as used herein
i ncl udes aVOPEMEE o 10 paraffin. - The-chass of sat urat ed?HYVEY S Hons may

al so include other nol ecul es such as cycloparaffins. An ol efin nmeans any
conmpound conwaenelry tite censenirerionapfoalpter lwdefdosbiw tenaglphke ol ef i ns

may be |1 neaty oc b a0ehods 001 10389 encBb A0 Y bbibendaticn Bends 15

anywhere al ong stitute unsubstitute contain aryl or
alicyclic grespba kefisst 4Rnthrtsacendonbefimieomppetthenmapddheain aryl

noi eties al 0ggn¥ehtraai onabk PABIHL &éfﬁﬁQ'ﬂ@'ﬁlﬁh%bbénMﬁﬁinWthl n the sanme

conmpound, or m&ﬁ)conm st, sol el%% an al | hati c, %I oa:aé‘ghat i C,

cycl oaPi phat COMRPEHELAT JRaERE M2 t% ‘fQ?é:eE‘GﬁﬁB ERabl y, the

olefin is ancakiphatic théoms@mmbck'[he olefin may be branched or linear.

Exanpl es of brafgrngg% |ngLude al It % % om %Lgcgcl %_ %nches 25 The
A %R FRERRRITP a8

nunber of unsat ufation p0| n st8F° imted. The
ol efin may belafimnand deiaturated hy@trocarmtmt ur‘raeedlw%fqm optionally

conj ugated Theypheld hyaiBadhos GAGahE AEAIN 2REC.MOSALINALLN, AN al pha

olefinis an olefin whése d e bond 1s 30 | ocated on a and
car bol%at ons PagAfEinar 68 SLdFF 9% satyrakedihvdrosarbeons fvmaleagar dl ess of

how | ong t he inehagd dﬁherreinalfea@ets) sakthess %Wl@plaeagfhssj n a nmol ecule. The

| ph | efi be |i hed ti |
be' acat o0 on aubbI A IIRAEA bAT B DR IR a3r B ARI0RORTRS af or.

on carbon at eesbao}cecdin tioubhe abh| eThendl efdnsonay dtorisinear, anywher e el se
along the caphoncRackhofuedbies, A0l G101y adlsh, heruPol vene, wherein

two or nore “points ‘of unsaturation ma anywhere along the 5
mol ecdPe, so apygrhers adiongebbe erdndogpbatbuied,suppulsisituted,

contain aryl or alieyclic groups, or contain heterocatoms.
The olefins may contain aryl moieties along with an
aliphatic or cycloaliphatic moiety within the same
compound, or 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.

An alpha olefin is an olefin whose double bond is

30 located on both of o and P carbon atoms. An o carbon atom
is any terminal carbon atom, regardless of how long the
chain is relative to other chain lengths in a molecule.
The alpha olefin may be linear or branched. Branches or
functional groups may be located on double bond carbon



al pha position. An internal olefin is an ol efin whose double bond is

| ocat ed anywhere al ong the carbon chain except at any term nal carbon
atom Thewigpighesl ol efin may be Iin_ea.{ .10 or branched. pdfigrobmigd | ON Of a
branch or substitution on the internal olefin is not [imted. Branches or
functional groups may be | ocated on,the double baond . carbon atons, on

carbon at ot 8Pac8Rt S P ThE T EBELFD FSHF TCarBEn gt PBE £37RABr e el se

al ong t he caidems,baekimyherkb elbe ala@ig rtheaygaazbsn bacihdisi. t dhed wit h
chemcally r ti | I (o) se of . cQ s include

t hose identi""fll%gi gis(ggiﬁgq% a%(rals%:.o E%Zaérl %lsygg%’ ghé?ngcf;%l{wyo rog&%?ge functional-
groups are. cmipgeybf umsaleinatdonkmay, be Hiasatedhanywhsxr ®dAng &he ani ne. The

20 number ofyd)WReEEONSS KRS Q8 BedBX &Y @clB1BObond Nid 64 tnlhe
functional groups may be | ocated anywhere al ong the carbon backbone. The

f eedst ock i 1PBRePIPLYIPR vduced by commercial processes such as the

ol i goreri zat i on aaf iptéyteneleZinops i amadlefihowhesedddyblies pamai zat i on and
di sproportianation. Al ternatiwvely. the feedstock may be roduced by the
Fi scher-Tr og'socct“i‘tﬁaoéggg,le%iac]‘r?ntgytp'P%a‘fﬁ})onc&%?éf‘ngxée% gh- &portion of
paraffins. Adzmschdrcirbpscitor.ocths tuttexinali cdkfyn may dyeddnesrcar bon 30
Tonoxjede {0 g GHUGEnERNPORId 10RAEOR! G Y M aRIchPBA! L tutGBhapy Chal ns.
Ot her processes for making feedstocks ich may contaln m xtures of

ol efi ns and ‘P dpfprBal | pkskide iFhBoBechiftirGfenBERBAR®Y Paraffin, such as

those made fyndthenaPagobupd inagdbe NBSEAtd RBEEHESAOhbI B orand W01/ 14293 _
8 - PCT/EPOO’OZ%I 68 .the cracki& of waxes,. The mg)?tt referred feedstock is
esrs:

that obt ai nePPPENRERF & IR S FPSBs RO EAIArSHA Frktg Y8re and
reacti on concitbomnstoms, ber selvwberd else @longdéha parbarc Waztkboh&. of speci es

n th reacti onRePbodird iy 63lb SO BAMRLEea! NERAldifida3iycatal yst and

reaction conditions nmay be tuned to enhance the anoun
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 functional 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
disproportionation. Alternatively, the feedstock may be
produced by the Fischer-Tropsch process, which typically
contains a high proportion of paraffins. A Fischer-
Tropsch process catalytically hydrogenates carbon

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

made by the ‘Pacol’ (trade mark) processes of UOP, and



ol efins and decrease the anmount of paraffins and oxygenates in the stream
Alternatively, the catalyst and reaction conditions nay be ]'Eunfadfto 4
enhance the 10 ampunt of paraffins and decrease the amount of olefins an
oxygenat esgﬁo‘{‘ﬁg‘g stream Generally, tHWe-reaction condi FICEHEOYBIF vary
depending on the type of equi pnment enployed. The FT reaction tenperatures
vary from 100Bet cr8€Rg af wakes. 15ripamopresseiferrea fhedseast ars from

at nospheric 49,10, gt%fx?ed éf]rggxoap?i%)he:arf ﬁg?}ll-ﬁgqg)c s%&g from 0.5:1 to 5:1,

preferably from 1. OCIty rangi ng from
1-to 10,000 v/ v/ BBupatakysasi ang tﬁactrleacpendw@ml ceonbegwaqt@ds can be

used, incl udlﬁa;gp@oaﬂdélaugalraeﬁm rﬁm%@) spsslie@ lfn' %ﬁg 9§9et18&9 a slurried

bed. The tenmpe ;turelnthese beds can be_ adj usted e of ordinary

skill fo opt iAR°28CE nE ¥ rat FBA %*awe'pFBGUﬁ%théFuﬂ?F@llfﬁFdﬁGéar bons,

and parti cul aﬂ‘elay:tlﬁlh e&omtaadstxmegoe)ftugbaf télser?h-ﬁﬁcld {:Hét?ﬁtﬁltwlgtfhomt 25
limtation, i di entraine the __tenperature of reaction
is generall yanlefﬁgs ard deSESPRS rl? °§§% %5 PHGEI PP abl y 310 to 340C,
If a fixed Mgeeates)rl(rs)thessm tMteemtimmenperaan@slts general ly
ranges {1 om 20C:bc2RACCAel ebablos ) £0M 210 30 LRn240C cand wnen a sl urty

bed reactor(s) is used nperature 1's genera |n t he range of
190C ti8 270@movRE %%t%ﬂr@s‘-fh%e@‘# fleceaps ‘ﬁr%mntsoérgdqmmm in the

art, but pr efaexﬁakagéﬂéﬁﬁsaEﬁnghMﬁMQHUH] tungsten, WO 01/14293 - g -
PCT/ EPO0/ 08168 nd u Lﬁlal co unds, .j.ncl udi ng i ron cobalt,
rut heni um rhodi uﬁ? lb"‘} i nﬁ P9 Puﬁ?n‘ihr'i’cﬂ“l?n‘}"l Iny conbi nati ons of

t he foregoi ngerendbnqati ¢che typd af h@ﬁllpﬂ&ﬁﬁ|&pl§§ddeadhé)ﬁi'lﬂg in thﬁdf rgre
ne a salt | Foacplel e bReabial? BCEER BiUETES Al o
comerléi al uges pnessurehéni tihe hmqa;irnédom atmospherlc 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 variety 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,



I nportance as a netal for the catalyst which favours the formation of high
mel ting waxy species under high 10 pressure conditions. Those skilled in

the art w cogni ze which catal ysts and conbi nati opgribiansiegvour the
manuf act&‘ghgf'kgey red species in t e ®FT reaction corrpos)lﬂH on. For

exanpl e, fused iron containing a pronpoter such as potassiumor oxides on a
silica, 15 ardirfraupr OIS Femeewndsm ABciugied tixge 1698@htas FT synthetic

catal ysts. Mﬂ&é}eirunewmh@ums P insa, Opal LaMAIM, MBlidiumfobsthiunas t he
advant age of produci n

thane durin esi s over t he ol der nickel
based cat af§ERLnatioy pPgdﬁﬁ%s %I‘Wodé‘gSp‘ée‘??’th?%‘fmfpg& BsOtH%h 20 the :
proper sel enétans ofarslippeht seipy dnpitdes fraadnetdierfomebal agonbi nati ons, the

CoDa L O AR By A% WGl fe SPRLRTHY' S HGUIDASRELANla! & 1N L Ne

desi red spe8| er cata such-as 1ron- { catalysts, are
known for thela saallte-ct |I\Ipnyb§Mr@dolcéth§ baered cadialyishs D&erocess

condi tions, fIGﬁdC@éna.{&,Sfc%mﬁa»fcpﬁ fussed 206 PhECEDidrhad. gRinedi Nt ered,
cenented, inpregnated, kneaded o nelted on.to a swtag l e su ort The

catal ysts rr&S}‘Paﬁ-"%‘H‘%eor‘f‘tsaanﬁFM‘Er thepcprahyte WGl faveursy)
activity, sktabmidtion oF h&@heﬁéltliﬁgy wax9uspédi €s pirdErt aighi ncl ude aI kali or
al kalbne earth netals free con@lgfd form as an oxi de, hydr oxi de,

sal t, coRﬁFﬁ%’f’f%ncsoqdﬂ'écrlgo? AROPS FREART Gl ¢ contlalgns virtually no
sul phur 35recogniz®gdrichogpbahyists \eimidc kombindeichd etiddi §asorn ot her V\D

01114293 - 1Q,- mggfﬁ&qjeogifsgesf@é@lﬂﬁtﬁel‘»‘hiﬁht}Q?rE"IV"i‘JehE@l&k'e ol efins:;,dt

catalyze the reaction of olefins in Gther oligonmerization or
pol yneri zat CORPPS beEY¥ves FORe§ERMP ks fyPeher ARt FRRFAISEAY 2however, the FT
process i s pebmYeéy SHRIELGIS pOtassund dpabkiaes asn spatilasa, and yi el ds a wide

xg;h %% ?Les ﬁ%%g%s g%t51llca 82%%%5%téd%%orghgré'iﬁﬁﬂh %%I¥@ronat|c conmpound
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 olefins under certain
25 process conditions.
The catalysts may be fused or precipitated, or
sintered, cemented, impregnated, kneaded or melted omn 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 wvirtually no sulphur

35 or nitrogen compounds, which may be deleterious to other



of the invention, however, is particularly well adapted for the separation
of olefins fromsaturated hydrocarbons 10 in a FT streamin the presence of

oxygenat eswglofifi8os OXygenates do not significantly inpai {,C{.,Epmgﬁ&gror mance of
the linear polyaromatic conpound. Wiile reference is nmade to a stream

it is to be .t ha stream made_by any process containing 15
olefins and ggggsg%%%%)} gfoégr oantslzaer gwgu?f%{)ﬁ%%%eagﬁﬁ%éef t he process
of the presemearhiemtdbrelefipstin aiderrdligomanzatdnbadn from5 w.%to 95
W. % ol efi “gol&ﬁéd%&"dh%ﬁcoéééws.Saﬁz*éﬁé{rﬁﬁegg’%ogﬁébﬁ?@&oac% 4, St hg
paraffins and cycloparaffins, and optionally 20 other ‘cofpounds $Such as
aromati cs optPYREPFy ThiER REAESSdisumatededy salestivatd al kyl branches,

and oxygenat gartibases specibe, Wi hiiekisah! wid@%éhegﬁr Sof sgeig elseedst ock
streamto th%i[géocess of thﬁf’-i nvention. The preferred anmount of ol efins
present in the P 25°PP8am Panges from 15 wt.%to 70 wt.% based on the
wei ght of the FTTke rdammarThelvamumaticf chmpeard alspain otief iprdceskhe FT
streamis not,# LRit r Yol r 1 . % t 5 wm.%
based on theto\f/e:t tﬁg%Eﬁ?%gpFﬁgﬁfe?émlsT %%%D‘Llﬁ%%fé% earﬁa&%ggi ns,

i ncl udi ng 3ofsragbﬁeipparaﬁa°@|fefiqi§féna fromersediursted i mgirdvachohsnear and

branched, is ial SOrmOstddatil §80cRdWrRlAbET 8Pl JkyRNEESs U0 1 WL. %10 55
w.% nore preferably from5 w.%to 45 w.% "based on the weight of the
FT stream Tﬁé‘ygﬁ?r?)ﬁ%st ‘{?f n8h ST HCAnb Y 10PR it fhaReTEATHESCEr 6 5 Wt . % 35
to 95 wt. % badedlimed:heolyrghhatofic alokpbagdedi ents in the WO 01/14293 - 11 -
PCT/ EPOO/ 08168 t Q [ re ~.the FT catalyst is tuned to
enhance the ol eff’ﬁfg%rf%gri%ﬁ}é ?o%rgrglﬁgldgéraegﬁrsi sftﬁgalﬁhrjatf °n t\éo Sentration.

In these str&8ARTrsEord fhatnanyfstnsamakrhiie ereyabtycesngesthiomd to 65

W . % qf the 318Fi€8MNnd Rallbgted hySibearBon16he LQ&J%ETeCat alyst is tuned
to enhance t%e a’%mu t of paraffin, the_anount of paraffin in the stream
ranges from eefptacks, fgx fheoprocess of the present invention.

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



The amounts of other conpounds in a FT stream such as oxygenates and
aromati cs, nmake up nost of the remainder 10 of the FT stream and are
gener al | ywphosgat in anounts rangingifrom5 wt. % to 4CpoWEP/estésnOr anounts
of other by-products and inpurities, less than 5 w.% nay be present in

nost FT str .. IThe feedstock e processe T mwhich has 15
been fracti %Q?ESE%’EW g"ran F)sl??(l%f Fggggge%t%doﬁ\%%n??ogg al}géléﬁ% It\zg?fagn, )
extraction, tor eohaeee separcdicfan opeeentxationoappt deereasfediheed car bon

number cut, JnGleddhNgofcertAMRIBhL | 0Py GHYR RikRdars M Ml dhtc8EbON nunbers
or a singlé carbon cut conposition, and to renove high and | ow 20 boiling

. np
conpounds, iREREALRgINRIANY TARESFTFFH S fPokat FEs? dhdhSkygenates from

the crude stdrgam. Wen ot Fapatabams wiseatthenFTSscaodalhtt @@ by distilling
the reaction mxture containing the adduct, .t is greferr%d that the

feedst ock usEtPedn tPhERRREEE & SO PMPHEE | O dRFRSE s ERR BN h ®Aver age carbon
nunber rangipuraffem Cb- 10k snwamvheneesn fdva Hdedbrt nemtdolwed.i®n species in
the feedstothe Liolhtl! fe Idhdi08RpOlndS 12 rNSEUSLYE o iR ALl near

pol yaromati c conpound efficiently Es’epar ates the saturat ec]J ‘hydrocar bons
fromthe ol effvgenahen A IRAREGESc PV WO MeFbef bhre t1nari@dgst ock and the

predogg nant of @hieNiF® sEP&%H LSridS avk! féreddlily paagenti1K|didunes Wien the

aver age carbon nunbfgr of tkﬁ fecedibock £X¢ ds C20, the %pol aromatic

conpound- ol FAHRIdEEL™ oI s BtOa P oler®  SHBEFaARPRR T h r?é:?(h‘?rof t he

speci es in the-pEdduttNadd/imG3tied? REH ERAQ/ 08468%, fregddteock

conposi ti on,p}é'g%rn%bxn! favi rﬁi]tslquggggi_gh boiling species in the reaction
the a

m xture bott'ons confai ning uct. Accordingl { the particular |inear
pol yaromatic cmpgofingdakerk mayphet p cRregessesdET oekretpduich BASshoul d 5 be

so se{gected jhad frhethbRgesd Rl/aFOPREL £i &P HIOUNdon ket i dhaadduct

conposition in the reaction m xture boil at a higher te rature than the
anount of unfe3cHeat2par a?’f??%é’é‘i’egri%aﬁfe 5198555??)%?{ ?ﬂfgtpa%éé’f‘r es to

to obtain a desired carbon number cut, including a
composition containing a mixture of carbon numbers or a
single carbon cut composition, 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 Cg5-C3(g, inclusive. The linear

polyaromatic 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
pelyaromatic compound-olefin adduct boils at a lower

temperature than many of the species in the C20 +



separate. Therefore, the feedstock streamis preferably 10 one which
contai ns an average carbon nunber ranging from 5 to 20, and nore

pref er abl ywﬁﬁ{}ﬁ.hﬁg from6 to 18, and 1gmrei n the predopg bodkef i N
is W

species is in these ranges, inclutive. These types of FI streans are
general ly processed by one of the techniques identified 15 above to

subst anti al | Fepaaboek SATPoEd R ol nithGTrRYr LR BN EhBER Bt BOLddBEi ng t he
rangeI of C5- l@%@ciésaﬁdiﬂﬂeo&ehetmrxtxdm firefb&t)tﬁfrdsn.&oﬁkiiﬁihdli I‘liifh% range, one
may al so enp at are known as_.sin . C on.cuts ol efins as

fondat ooke. T AREPER (ResondtBply oy SLsBLflay 1ARhE piledromasi® i o,

t he feedst oclcomppling ethd e berticillagl fe€lstdsk cOBpofilt]orCkhouCd?2, Cl4, or
Cl6 carbon t T C ugi{d i ODBRTBIS. for

pol yet ﬁyl ene%%pgﬁypgfg%%%{)?’g?rnﬁ?é]qg%aroﬁgjf*a{n%@gﬂgpnat es, dz}nd as drilling
fluids. 25 I mlteﬁéneaé&cq [FemPoREt s ilne$he oreagiiop mixtwrsthedls out side the

range of C5- G405, hofheF RRREAEHAN trnNBh8USfountaBebentSft d0 separate the
adduct fromthe unreacted reaction mxture, including the selection of

hi gher boi | BRGaH6EY aFRFFESC 1R otRfo fifSs iRt A EREETER 5} at i on 30
techni ques suyebazatéi quiHdreifguéd whe feetlsbdclOstreay Sl priofiraply These

techniques, of course, can.also be used with feedstocks wthin the range
of Coloos e BEFE cdbur 1o o <r 45 e 4t eRBBRbate i, Prnear

pol yaromat i ¢ Scdrpdlndand metce| preteiaplyhsapguedeonf 6the IH.esadt invention
to formthe qgdyct, Wad pztela%mgl}xﬂﬂ Mielzfn Qﬁeélfe%diéw n Aie4ged herein,

“linear polyaromatic conpound” refers to a |linear polyaromatic 5 conpound
havi ng at | eZergehr ebnghisddear ofhsSe tWPRGsOE BhhisEKemdS 3¢ unsubstituted or

substituted ajadeROSSPSSroceisBel Ay addueki B AL ELES Rferfdigidasubstituted
nol ecgll e, and_m xtures tq%rngcé);} The linearjity shou extend.to all three

| d
of the"fused PPHGs P f59PY PEEETPEer PG CHRSBEREPT SFEERL5RE5t 0 at

| east four cdrdeeudbrvetgeeding the range of Cs5-Cpg.

In addition to mixtures of olefins within this range,
one 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
may be a single Cg, Cg, Cg, C10, C11, C12, C14, or Cis
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 Cg5-Cgp , other separation techniques

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

be used with feedstocks within the range of Cg5-Cszq,

inclusive.



fused cyclic rings if a four or nore fused ring conpound is used. The

| i near pol yaromati c conpound al so refers to m xtures of conpounds

cont ai ni ngvaa/ene of their ingredients4he |inear polyarowerismse®pound,
including 15 but not limted to coal tars, anthracene oil, and any crude

m xtures contai S ;[.O gagm 73 | r
pol yaromati c co#&%%gi’%?gog&ﬁ]%o&%gg{:a%m tic % gggﬂéggﬁiinigggt oget her by -
a bridging B¥eRRFs SEchhasPERIRT OARBBACR Hed rEomm thehaddrehbdgd® or 20 a

ket one grouprgO¥1RIfINBYiANEhE £bd QRdedn. atad aandd hakeen, fushkar Ngs are
present in a |ljnear arrangenent; as well as those contal ning a heteroatom-

whi ch do not PPhaRhaatdc PROPRINY . FEESERPoRC o LIEETH BOLY BRI LT at ed

hydr ocsar bonsconfdttirld heaingoay alexmt ithreonposedl dramazipr eiegential 25
selectivity toward adductin 14 i;near _al ph | ef i_n Qnpounds, and
secondly w t‘ﬁhicl)\@hé“ra%'ogéf %’hg‘,gb%\ﬂhlaéqéaes 8\% ‘f?)&b%rua |r?§l,d éﬂo? " Whi ch t he
conpound i s similad lapdughiedceiceniieer aanyheparsabistdgtobedi ti on out si de of

cracking congdbidQng, IR hiREHeHUnLFEORRL i frhL ARG of sROchoi ce is one
whi ch has a sel ectivi t{ for linear alpha olefin conmpounds over other

ol efi ns greaftferthdi? 811 Bhreefe ther Engpdnripgs ifop hbFee Hi8d preferably
4:1. doNn-1i NeindECompdpbessOchsédand Reaat Phéysy @Ry eonsespoivylyi ncl ude

ant hr acene, . 3- benzant hr acene, _ 35 _pent acene d hexacene. Suitable
oramnroe"t e ey Tinge ek BRgLPE e Wil FIRe Femn i et ¢ ut e

| i near pol yaismeged cFhpolihdear iprdivademabit compovad kilapt eeffars tloower
alkyl, e.g., pigfipde o8t Exhpoéhﬁé"éogggkﬁin&- : ’oxfé"'o‘%r @nelpomo, fluoro;

nitro; sul phato; sul phon}/ll oxy,; car yl'; Carbo-1lower 5 al koxy, e.g.,
car bonet hoxyingEHaMSx Fheatd PRAT RF2raRtigicompRenda| kYFHIARG, e. g.,
met hyksm no, bat edthlianiced, to neddiylairBy| antiicend da1, hydd gy cyano;

| ower - al koxy, ... r\r&t hox g{ hox ;cuk:ower-aal lg:y Ior(t)lxy, e.g., acetoxy,;
nonocyclic af:fl‘ll‘ge, q'é“‘d: re hgﬁgﬂ-’, B I© ?o??ﬁ,raoé%;]?#, 10 etc. The
particul ar suoaphthaleme.si Zbe limsar podiperomanit compound also
includes aromatic molecules linked together by a bridging
group, such as a hydrocarbon chain, an ether linkage, or
20 a ketone group—-containing chain so 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 hydrocarbons.
The linear polyaromatic compound has a preferential
25 selectivity toward adducting with linear alpha olefin
compounds, and secondly with other olefins, and last with
paraffins, with which the compound is virtually
unreactive under any operating condition outside of
cracking conditions. The linear polyaromatic compound of
30 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,

35 pentacene, and hexacene. Suitable examples of



their location, should be selected so that they are relatively inert under
the reaction conditions and not so large as to block the formation of the

Di el s- Al deggopfidesct . Suitabl e substituted |inear polyarpgpkpesnsigs Conmpounds
can be determ ned by routine experi nent%ati on. Exanpl es of suitable |inear

pol yaromatic conpounds include 9, 10-di nethyl ant hracene,
9; 10- di chl or §8hekiEats, ingswitiuistht dpedie Podyasenyt HhtGpounds
g_—(m%‘}1 hyl ami Eﬁcw@ém&ﬁtaﬁ&bra@@mngagk@; omweryh | acmyf,l e.-ge.t,hylh-|9, &0 20
i met hoxyant hracene, anthrarobjn, gand 9-anthr tr uor t hyl ketone.
The preferre&e?ﬁﬁg’aret% I'yEPBY?ja‘t ihc,ﬁé’csnﬁoﬁnﬂsc*é%%u S utedosP?
unsubsti t ut estitaoi sdgdatoanshIphdmgipagt headerxyl ; pasthetlarery
unsubstitute nthr acene ~henza ene.. .10, r ef ed
enbodi %rent oglgﬁ% ’pr%’s%ht glgg%%tﬁ%h%%ﬁmﬁégﬂe?%t é %?%Jég’r qr|bo °yarg{6§rat ic
conpound at @dchoseemlkydapinses ant hmathnkamisw,ddikeelzyl gydkpar omat i ¢
conpound Wi e+ GOTDLA %n&%?r%ﬁfdbe, RYULBGy 2 ISk 18Fe/0pxyOre. 1N a
| Sethy e t he ?eeds}’occﬁwno el Hhix ,

first reaction zone I'n step a), 30 conpositio preferably a
FT feedst ock es8r e HiAKYmgebhox ¥y drag§s - bk eyl @fer © r &rgidt§tPEBM C6- C18,

I's cont ﬁCt Edmo%&i?c_ﬁihd ija&gag, pelyar emehit, cgmquun%dolyn, Lﬁ@;cz@ggond reaction
zone, e saturat ydrocarbon streamrepove omthe first _reaction
Zone. 1251 S0 etbnt At P ATL AL e LA 985t = 5 EhERF IGa1 884 || near
pol yaronat i ¢ tbedpolexatilon, eabdulddet sehegbne sd ftbat Dilpdys-adleder adduct
form ng reactiageifeiplinied Ghled hid rSOBYEN IR0l I8N0 nbYagRI es Of
sui tabl e equi pnent 1| Ich the reactions are carried out include a 5
cont i nuous! y 1egper g tumlorkathoriormantPyueed-hes PhessTigid®r unit, or units

in parallel QudhBtserdiftabibes@dtitheedsi feda0bodPasbiitii conposition, and

| i near,_ pol yaromati ¢ conpound, are added continuously to a .stirred tank to

form 831 qui 6’°F'88‘é‘f‘§%rf’aﬁi g?ug%tw 1BY HEHEIRE, §%P SERELBR- i xture is

cont i nuousl| y Ewatvhtlesvet shiioabldelisiearr pdlyardnatlkt esmadundasl y, the reaction
may be include 9,10-dimethylanthracene, 9,10-dichlorocanthracene,
9-methylanthracene, 9-acetylanthracene, 39-(methylamino-
methyl)anthracene, 2-chloroanthracene, 2-ethyl-9,10-

20 dimethoxyanthracene, anthrarobin, 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 polyaromatic compound. In the second

reaction zone, the saturated hydrocarbon stream removed

from the first reaction zone is alsc contacted with a



carried out in a plug flow reactor or a series of plug flowreactors, a
bubbl e colum, or in a batch reactor. The feedstock and ol efin conposition

adduct i NOw, ctions are typicall y .car ried out over

t enper at ur e;"?'?‘{rz%ﬁn 150 to 290C, preferdBly from about Z%gréﬁagﬁsé%c and
most preferably from 240 to 265C. The adduction reaction tenperature may
exceed 290C d@epgngolyaramaticefpBParife i [FCHWEERELHN [ZANG p&PAL of the

20 ol efin unslenst-hedé eagdduidit ERRALhEORSact RS Ser esrria@uﬁﬁd liy, gUN from
at nospheri c ressure to & 8 atrm Fg eres The reactions can be carried out

in the gas EBtHARRT FHaSELERPAE xeIRRENY dBl phase,
dependi ng orwHiled ‘thbafeécttti;bnﬁ atrbecfameﬂsd Qﬁit, ihgludé @eneral ly in the

i qui d phase, 0|ch| | [ &N, .eXCes f_eit oIef
Ilnea?g pol yacr%%a 8“30 ouJ‘nr eggtﬁ gﬁ g%%c ¥ 6 %lgﬁred asducts gq’ﬁe nmol ar

rati o of ol efriits g hnhearin pelirpddednet cicagydend whepedierably from 0. 25:1

to 10: 1. 30 fILIRGRRI ¥r &n "DIHinC¥eRpSsHidd, "Rl PehyaFomatic conpounds
are used to ensure a conplete and Iarge recovery of _all olefins in the

first and s@ﬁ@@&@ﬁ‘?tlﬁdﬁﬂﬁﬂqw'zéﬁésa IRfvsAREinpRUS LY et ng adduct i ng
reaction zonsaﬁx\mar eagkeeds efoﬁelaeqaquiayréab/ﬁmls:niﬁtmélgmﬂaxs Sheet Has

Been Repl ac I 1| %é J‘_1 ~~~ =~ \é\o Q1/ 114_1293 6 -

PCT/ OO’081 tra88dc V\ﬁ%c llor?eﬁ?‘x’é?ﬁla oI°@ﬂ ABYGPE- BB YT 2 Phe nol ar
rati o of |ineam pblyatbmed ccardnpddhdsnatoiwalef,i hbe magadiet onmehgr beed,
desirably clcga'srerrlehowg{dﬁa% ;glfggworgér}taploqr r gt PeOfol 8l %l n to linear
pol yaromati ¢ _conpoun sidence tinme is for a tine icient to
adduct t he & regchiapunt2 d@ruhbilﬁeaplmmya:rroﬁsﬁt Rcheb@potARFaat-h t he

ol efin. Typical thesifdefs€odk % baBEEn f E@MPodq tiBhNad@sctihg? hours in a
bat ohy ¢ eacti on, A, nerL sglveny can be ytild 294,19 dissolye the
temperatures from 150° to 290°C, preferably from about
200° to 280°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-ligquid
phase, depending on the volatility of the feedstock, but
25 generally in the liquid phase.

Stoichiometric ratios or an excess of either olefin
or linear polyaromatic 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 polyaromatic
compounds are used to ensure a complete and large
recovery of all olefins in the first and subseguent
adduction zones. However, in succeeding adducting

reaction zones where greater selectivity towards forming

is Sheet Has Been Replaced
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10 feedstock olefins or the linear polyaromatic conmpound or both in each
of the adducting reactors. Preferred solvents are the hydrocarbon sol vents

whi ch are I|qU|d at reactlontenperatures and in vvhlchP&ﬂ, iﬁ | i near
pol yar onat (" ¥dund and ol efin-1i neatépol yaromatic 15 Badduct s
are soluble. Illustrative exanples of useful solvents include the al kanes

such as pent aaddudtsowipentinear rérbncoldfdpsance detixed,abbenopkar;

cycl oal kanes rSuUGh o@S1¢¥&d PRRIIYAREmAMNTE BlRAANEs ARFiALOMEY IS such  as
benzene, tol uene, ethylbenzene and di et hyl benzene. 20 The anpunt of sol vent

te be enpl oy FPETRtEr IRRARARE Yy FhRse s d??g‘@rﬂ/?tﬁoht 2 §8l Breitous effect on
the reaction. moJBrzetretabwf d]hffmdduc:timxr @amyamtﬁrceceﬁpbum out in the

absence, of a sol t her e oVi rate reaction, and avoi di ng
t he negsd f or addl\&' |0Fi§fl &Fﬁ‘ngreﬁ g‘ﬂ’d ?85‘83%“%%&3‘?“? %’ ¥ g:ti ng the
solvent. Aftehe fdysncutedoamcafntt o€ Linesr gedlypavoatic c::ompnmndmdxtlol efin
adduct in ste e afl,%!ﬁt: S tken vessel

ef fective for%‘%?&?&%?n the Sé}:t %%gt e(fté%\l‘\'ﬁft‘%ga o‘%ee&%; iglmbﬁhe | i near

pol yar omat i ¢ BHHFESn§Oof MQUrs3dnaddertch G?elaﬁﬁi#?%- sat urat ed hydrocar bon

stream and an olpgf hﬂeﬁ@déﬁv%tshéﬁ%a iftigtienq (g - dl@é%lir@ the |arge
nol ecul ar we structural djfference between t adducts and t he

i
ot her }ongredlg‘?ﬁdss‘ﬁ"ﬁ t RES TR OFo PR KRS P°§Méﬁ°‘?aasti§af:8?‘8?%'&p HKdr ocar bons
and internal b&h dhebats, of ihecatidacedns apacabron Brdhicgdes are quite WO

01114293 - 175 RETLER00! 00158 a-ub 1l & Ynk ETR A0 0% KL ERS

sat ur at ed Focarbons in st satur
hydr ocar bons re¢patiop CEpreraturesr andviad v&tichhéhgxmlrelfeaé b;nqaar fractions,

by parti al Vaﬁé‘ﬂf@x@fnat:hésébﬂoﬂn'dl haalména&iﬁagr rﬁa%lremaméture whi | e
si mul t aneously w t hdr awi n% uid bottons of thé separation vessel

conpri ¥ ng tﬁ@“%’&&c?gd‘é o ﬁ@eae%%'al%q fddispbt it fereledifounds. It is
desirable to usd@mA sbevesrpamiluge tie tdlkahebt outwlas phatahsl iddcation

col um sufficég%@adég ggg%éliﬂg%tggg, gniane and nonane; cycloalkanes
such as cyclopentane and cyclohexane; and aromatics such
as benzene, toluene, ethylbenzene and diethylbenzene.
20 The amount of solvent to be employed can vary over a wide
range without a deleterious effect on the reaction.
Preferably, the adducting reactions are carried ocut
in the absence of a solvent, thereby improving the rate
of reaction and avoiding the need for additional
25 equipment and process steps for separating the solvent.
After formation of the linear polyaromatic compound-
olefin adduct in step (a}, the adduct stream flows to a
separation vessel effective for separating the saturated
hydreocarbons 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 hydrocarbons and internal

35 olefins, conventional separation techniques are quite



10 in liquid state, while keeping the tenperature and residence tine as
| ow as possible to avoid dissociating the adducts. Suitable tenperatures

at the bagbeineds the separation ves_sEJ, Trange from 210Gdrakpdoiidtes NOr €
preferably from230C to 270C. While the pressure is 15 not particularly

limted, and t eparation _can he _conducted under. atnospheric pressure,
it is prefeﬂ’égae}ff)e %orn(fﬁf:n?vf‘ﬂ% tg}aepélrngtefggegn%‘%?u%ﬁﬁ%ht vacuum e.g. 200
mHg to 70bydmbigarbans ddustephéboperfari eganphperthicursatamdtetie resi dence

time within 1;QN S L 0 ' i LWL Qih the vessel
nyBEo SERRSAL AN XSSPy nH)P pR0-ERSYERNAS thle B lLhbLE |

shoul d be short to avol excessli ve dissociation 1e adducts, such as
froml to 39 Ahnffagtions,sbgppapyiak Facyumeart Epdndisiiddatia® ocar bon

streap di stigel 8he réwdtides mpatatd) neniard saRM1 tasddiday whithdBapi@pent in the
f eedst ock cogpoiltlp b aromatltgs and ox ggmat es such as the,al cohols,
ket ones, acitd€, TaESHY PRGOS RE eFB2IS FEACREH B SRS RAMEh failed to

adduct w t khehedduetesaranpoupaecactdd Cl ic@ropnilyaAdiariratcompbynds he adduct s

may be sepand! ¢ hyo: A01200b! pgs LD I Lachiban, BlX W Al bhelhe gelducts
crystallize ouf, ol T owe by rTiration of cen rifugation 0 renove the
unr eact ed sa&her dietii Wahieorachénen | snffigientbio mfainSHbet bphtomeen Repl aced

11115§11111511114ddd 1kl VOn01é el g 18e- tEfigRMRBLGE | n nost cases,

any unreacted |l inear polyaronatic conpound will separate out with the
adduct ed ol FEEAIRER HRE aG hBY FHRUVH LS CostEM B dissReabi®Unt s of

hi gher nol ecleabddetgdh! WBuicabledtahmfiataresnhertlad votabaf bAsthénd branched
ol ef i ns,

( S, may remaj: I n tshelagduct e‘g on?lz fbl St Q9E - Tcpee process of the
i nventi on afff&P48 ?‘ﬁ% Y950 i PG ¥ ;81%]5?‘? n% Eﬁb P¥overy of a stream
at each addyzeirBgabBpdfsRpP@3ate aid SATEPCE 0 Whillenthe presslas red streamyiel d
15 not particularly limited, and the separation can be
conducted under atmospheric pressure, it is preferred to
conduct the separation under slight vacuum, e.g. 200 mmHg
to 700 mmHg, to reduce the operating temperature and the
residence time within the separation vessel. The
20 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
(b) .
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10 and concentration of species in the desired stream For exanple, if one
desires an al pha olefin streamhighly concentrated in |inear alpha olefin,

t he recov olefins fromthe feedstock will be no voi d
entrai ni né{' 9(12%?& ve amounts of othet 3§l &fins, part of W‘ uld
ot herwi se be entrained in successive separations and dilute the |linear
dl pha ol efin coHt@astacprens, @rghhprearechtlifeprgPeHERqMaEaF al pha

ol efins,. howemSsund Qﬁllht Sepdrate ORI witlade aklBhet&d &fild¥an streamyiel ds
t han could be had if the recovery of olefin 20 levels fromthe feedstock

were set hi gfitFeamsy  REPSENERITSEATESt 154 35 ABAL. AWWRES 8fin stream
yield is m)rmgﬁl@smicﬂkélc&ltahame:ajhttauﬁregctmcgrblaﬁmﬁentirﬂiémla& of linear

al pha QI ef i ns%_ﬁ ég’gcflsnt n%% c{]&’lbee se ot rgamai thl S o-18Y of

ol efins from 0 ensure that
| ar ger quant ptegsn oft uslagssi. ns i ncl udi ng I I near aI pha ol efins, are

entrained in thomoleliodsGOIPASl AR ArbEas DAY FeQinsLoBy L her eby

resulting downstreamin a |arger alpha olefin stream i el at | ower
al pha ol ef i nfeBnedHTtdmidokle DREOTREYr 8 A TtFeaR at stahmddichiagpar at i on

operation i sanéeéégsamm@mbytém;ombaimwé HQerf:ielsiP&iirsﬂl@a)ha&QEfﬁ&' C
corrpoidto ol flns the a %‘{lrg)%resu:le e ci‘etd:terrperature W thin
the s gar ati 8f v‘é%’éceelntré‘ﬁa°?ro 67T t Hht CrS? ﬁér? s tF%e (rate of
separati on) ekampldhdfr eaet desinasxbur @lpha tdiefsspat:a&anorhmhsgel To obtain

WO 01/ 14293 ERPOCY 8 t ,
CoRBTaRTTUSr et 11 SARE. Vary Sl ShUaf & A dsela: o high

one or | es ar sted: a high
| i near poI yaPéﬁﬁl—lil% Txomp Ghadiessistioski vikblky mederate @ gvoldl | ong

residence ti %ﬁréﬂxﬁf@s%&%egm %&:@uﬁt@d&iﬂ%ﬂﬁé&h oB8fh AP dehateodi stillation
tenperatures to _avoid dissocjati ng the adducts. To obtain a smaller

ol ef i Hsconpogpi?‘brf"?‘ééioﬁé}‘?r"é‘rﬁ? gﬁP’;'/r??cﬂﬁ%ﬁPr S¥ECEHHE VY i near al pha
ol efins in tbephtatcionsalapiadilafe mheCDipasd ailpha GIyEigne or a conbi nation
of the f0||oggggentration. 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 yleld is more
desirable than attaining high concentrations of linear
alpha olefins 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 polyaromatic
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 obtain



10 variables are adjusted: close to a 1:1 nolar ratio or |less, of linear
pol yaromati ¢ conpounds to olefins in the feedstock and shorter residence

tines to gplegsdhsvel y adduct the lineap al pha ol efins ipcikroobsiadst ock. In
ei ther case, however, the concentration of the |inear 15 al pha olefin, or

any other desired s lec‘%,es, s enrjched in the ultinmate stream conpared to
the concent PatPb%e St1e4HhESFPEP pHECHIZFINETEr FRE P& Fesired species, in
t he precedicogbtoapis tdforchier €al bowingl varibbtebecatstatjustede sate of ol efin

fecovery ”%‘I‘ﬁhhf%xﬁé?%ﬁd}%cfiﬁ}érioﬁa{?? c&Qpchin@ Egdo%%‘%‘% 9@1%&3%)&%‘,0” depend

upon the anournt o present 1n-the feeds n one e di ment, the
rate of rec®udry d¥, OlUTd Fegddance timpn tUeeehpnse cHuPAT® i on vessel, in

ol essuni t tigaBctidNgrdd dPd@rdfet @isth 4Rt 160! Ceb&f fhAsy tbrom 0. 15 to
0. 35, each based upon 25 a feedstock rate of 1.00, At these rates, from 40%

to 100% of A'R&doRE3FRLFTHONENERAIVNTK nBY BRERR A/ ™ed1eEnto the ol efin
conposi ti on.olktiAneésss itiloadirsesier hd habR19f covEmtater #8Rges from 0. 20

to 0.30, based upon é}}a fcﬁeq__stocknr te aof 1.00 Ife&%neral, when a highly

: 0
concent r at ed*FFRéa?! phae oraf i €}6errplol§‘|etairoﬁl¥’§a esitTéd, from40%to 70%

of the |ine@mpabphioml emmnonenorhe ¢addsiacdiknmay tee risddeeiad into the
ol efijy compQgirhibples AWL WiBRsLEE : CAPNAS 11D S 10D nQHANLIlY Oh, | | Near al pha

olefin with a slight reduction 35 in linear alpha olefin concentration in
the |inear deSRa 0D Py @LlyaromatipEpmpeynAssieselafiidsi Atsthtam the

recovery of mleabtoskfdmindratkeedss Dddncy anges £6 o IdPoive1400% As noted
above, in either case,..the concentration.of the_desired species in the
ultimate st3% éfﬁ]tv\?ﬁ beaeat iagﬁga %i/ee lﬁ%é“o&h%eﬁ?"r%ﬁ% *of ﬁflhe 5 desired
speci es i n pricbedi ogsé cdusieveas ethorncdnmengiyevéonsofirthexddpkeerof opti m zi ng
t he ,goncent L,O 4 h t faddsear ol.ef i.nS.:1 an al pha

ol ef il(r% st rezfrnﬁiktbhgégf'}#' gorrg:é?l’gr 9{'-,1)8{%9'?4%;}%%83?&9?%(5 rlg{ eegitjikﬂtra%covery and
per cent age dﬁx&hgeg};%mpqﬁxggrggm 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
olefin 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 to 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 olefin 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 alpha
olefin composition is desired, from 40% to 70% of the
linear alpha olefins in the feedstock may be recovered
into the olefin composition, and when the emphasis is on
quantity of linear alpha olefin with a slight reduction

35 in linear alpha olefin concentration in the linear alpha



10 recovered at each separation step to optim ze the concentration or
quantity of other species in the feedstock one desires to recover. \Wen

the saturat ﬁ?‘ ocarbons are separated from the line matic
conpound- ol 1ﬂ){zgi%iduct in the 15 sepaf3tion vessel as ?qm%gggtur ated
hydr ocarbon stream the first saturated hydrocarbon streamis enriched in
i ts concentr &iefinoptseamy dihed ragayecardfondefbverindye tbenfeadstadkon of

saturated hydfeRs0eRsmi -ﬂoss he 1b§sdstzgclﬁoftba%wvé 0 M%ﬂ;hé:?tcaaéwuct
reaction zone, and 20 the concentrati on of ol eflns in the first saturated

hydr ocar bon st &RPFERHER AR Oy ER® RS ITSAC BREFLRT di She BLEHMAE® in t he
f eedst ock entstrddag whel fihe ﬁnr&dﬁudtové’ﬁaﬂﬁal eonZetratyidnt BE figxt step of the

proces st epy.s hydr ocar bon stream conpri si ng
an enrl%ched dceoncx)éar,‘lit %E%?%enséf‘ Bat ﬁ?%l aftefg?(')car bons and a reduced

concentrati on of Basgdaen difghabovefanamedamplerofloptdinéking, tiiess cont act ed
with 11near nolyarewatis CAMRANNGRand iy otesonh Addustl B EBRASL 0N 20Ne

under conditions 30 effective to'forma reaction mXxture conpri Sl ng second
| i near pol yarBhediPacehpbithdtsreri nthafsuefsondtnars ekdhd camtintat ed

hydr ocar bon cogasitksoss r&wotvagyeaﬁ&afcetﬂc@ﬂtag@rwta QRsissd yssselss include
those ysed in the adducting reaction zone for the feedstock WO 01/ 14293 -

21 - | EPOOTETEE S Ghe £1He SEBREHT 9N RESP BRI SR BRI EP®orpound- ol ef i n
adduct has besmdeatmetiom quuaatntml gfeathepnszaries in shep s(i), the

adduct streangdd Qw8 kO Ee%‘e%ﬁ f N Vessel. in step s(ii) effective for
y

separating the secon T hear aromati ¢ conpounds-ol efin adducts from
t he saturated hVBPBC’é}F?)Cﬁi’é:uFBt¢@rhﬁd§°§éébﬁ@S seusgpadabsdrfxsay bon  stream

enriched in the qenegptgat aQamahéaédﬁp%hﬁd—otwﬂrp%%heeslﬁvtq{e t he
concengration of saturate gdroc rbons in the first saturated

hydr ocar bons ¥tH&3 Oﬁov%ﬁ?c? a?8e ot ABRERT PR LYSFREREP®Dpound- ol ef i n

adduct stream, the first saturated hydrocarbon stream is
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 polyaromatic compound-olefin adducts and a second
gsaturated hydrocarbon composition. Suitable reaction
conditions and vessels include those used in the
adducting reaction zone for the feedstock.



stream Suitable nethods and conditions for separating the second adducts
fromthe second reaction m xture include any of the nethods used to renobve
t he addu fins 15 fromthe reaction mxture int Jebbonbigg €PAr at i on
zone. R‘é‘?glrlg%)gﬁy, the second react7off i xture is distilled an a second
saturated hydrocarbon streamis renoved at the overhead of the
distillation cAMfenthEhpeecrtelidiedm ROLEERRA S G ee™PeRBYeRL 953 t he col um’

as a |iqui dad@idtomms2Beshr eafmed ith $B0BIcoRd Ureicrd oy depeaibon stream

i ncl udes so I nf.ern olefins and _al pha ol efins, but. in reduced
concentrat i gg‘gp ov %’t %i’e 8%%%?1? rAtion g?mf'ﬁe%% % psersatign Y%Sesefﬁi r st
sat ur at ed hyorsoar i it effert Hendicar sephrat buhddet secpod binedre sat urat ed

hydr ogar bong_. | c rad:ed r ' ri ched over
t hei (r)§ concé%%%%@%ﬁ%ng?ﬂggﬁfﬁ{&g{l&r g?ﬁﬂéﬁﬁfﬂg@ﬂ}ﬁ%nggﬁ@ﬁ The second
| i near pol yayéregarbanenseufier®| 2f5arorddgatyratrd hydreearbonl ef i n adduct

stream rendbyededr QAriTheR $hi the AchcRALraBabh Yot Ridtupaelgr ably, dissoci at ed
in 30 step s(iii) in a dissociation zone ,to formfirst |inear polyaronmatic

conpounds aR¥dECFTRANS,PELEF nthe fARGERTEATLOFHRE 154 E25P8f i n conpositi on
preferably npapscatsonsl phathel £frgts sandranédrmalradasbbns atckeans enriched in

t he oncen tio Is | .ea 168040, 23 trations in
the 1rot sablrh ik teleRe Hotlatie: (o iRneely SRIERT 00 Dolos
The di ssoci atre#mprocess can be acconplished by feeding the adducted

ol efin stream t§, & H1%S et AEEO UL TR WRBHRE fdhapdeHEiRg Blefin streamis
heat ed and pyr%[s%zed at a_tenperature rangl ng?fro_m 200 to 500C, preferably
from5 300 FECRBHEIUGFES TFPHetRUrFIOPENF RS R SUSEFE RS WRiduct s. The

di ssoci at i oanyeopettsd wethodn bheed wd remove ethe ecichedted 300Cidy Stri ppi ng

olefihpn gas ag It S re'aic*%%ﬁt8&&?%&“%%%”9{{ tggeéaalég%-gxr%ryé}.s frees the
ol efihs from the 17 near pol'yaronmati ¢ corrpounf or 1 nore di ssoci ati on
vessel s nmayPpefesakily.n ther sesord 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 ligquid 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-olefin
adducts in the second olefin adduct stream removed from
step s(ii) are optionally, 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 olefin composition preferably comprises alpha
olefins and internal olefins and is enriched in the
concentration of said olefins over each of their

35 concentrations in the first saturated hydrocarbon stream.



conduct the dissociation, and the dissociation vessels nmay al so be
operated under a partial vacuumup to superatnospheric pressures. In an

opt i onal erable step s(iv), the linear 15 pol onpound
ngy subseﬁﬁ%ﬁﬁ%@£be separatgd §r0%1 fﬁ?:Fesulting n?xtﬁﬁéﬂgﬁ&gﬁgf w
conventional nmeans, which nmay occur sinultaneously with the pyrolysis
oper ati on inThﬁhéi%§Hﬁ§ﬁ&}PBI95?%?%§qGPBn€ﬁt?CQRﬂﬂ%iégeﬁbed%ﬁﬁﬁﬁﬁr flash
fli still It ng ofthet g@d@é@‘dj &ga%@n?;wa&mtanal &W&i{akﬂ&n%a%l& RBepy ! gl %/tSI S
enperatures, .and . renovjn e linear  polyaromatic coppound as a bottons
from the i s S8 ARPETF o ST 1RE tRags s ) BPFeRr \ESs BYE LY ARsh Ak Bd under
slight vacuarmperdowss rdahgihgi ficky 200F do FH00POE pheFeeabay efkorl i Nnear al pha
olefin and at _a temerature sufficient to 25 dissociate the adduct. Qher

separ afi on t RN UL IndiaFdé Fime rsiEidsignt tRmiSseGdate orfe Li near

pol yaronat i ¢ ;c@iBesNUfhd RAksas Lat iDL RAPE L S rdice$0Bk afiAhezONes in the
present invention cled back to the first adducting reaction

may be rec : . i
zone 30 wher &eRUFAR %]ﬁbé’?at%d’}’l PRESPPIRS PAeSdRt 925 Bngbudls  becore a
source of thaikhkbReasd NAJivar QB ALrtC QEBOUNERe UsAd1yEE Fhaadducting
reaction in the firs addﬁﬁghng zone or to, a n1X|ngdzone wherein the
feedst ock, | iHEEAPS pHTMS 1o RRJIAGOPRENT 159™PRHRY s FRE Pfesh | near WO
01/142903 - 23orePals&dAGH18Hh68e sqxllsy angnbé i wsebipouadies ecqpreni xed prior to
entering the . addupt.feantianizons, TRG LALSL Ahbn adducl iream
preferably renove rom the separdtion vessel T n step ( as"a liquid 5
bottons streawy bisdilsowpezptediyndstrep péryialn vacudinsgpdiati on zone to form

second | i nears pal-Y¥ehoipHd:Gc pLoPaunds and a second ol efin conposition. The
equi prent and processiquponditions for conducting the dissociation of

the first ol ef i nTRRAPTSCPEAN HaPBETARLS HheP16 (2FLi fien 1 1BRAT pr ocessi ng
condi tisons ugRd yh ol Sk GotpBund e ys eabBdqidedliyn baddeisad raadede Elirom

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 olefins 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 technigques
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



In an optional step o(ii), the linear polyaromatic conpound is separated
fromthe resulting reaction m xture by any conventional neans, in the

manner dew&diAg®s 15 previously in opti,gnal step s(iv). dEPreseesies ol efin
conposition, whether separated or in a mxture with the dissociated |inear

pol yar omat | G, CQURRUDOS A AR SHLT SHGR Jeh BOgEONGEIALLENRE Ol f i ns

over the cofce Fon Ins 1n edst ock. SI'nc € |inear
pol yar onat i @dsyepouadctexnhiagnes a pref erence towards adducting with |inear

al pha ol efins, thherl fHeas1 HiRNaaghet | St LRRGEPLEALEAN J HeddGeqo! €f i N
conposition is enriched over the concentration of |inear alpha olefins

present in tHFOTY EBASsPRRACALLNeFesA®D5R iFRei(Ght 2372 &44Uifyredi ents in the
f eedstsock amsbtthes steéam, cenadassbbhated nin Beepaseit hiat 4 he feedstock
conprises branched olefins, the goncent r af ilcipleof brfmched .0lefins in the

p
second ol ef T ESFHBEFTT oFP IRy ChECFBABTEd® SPEFAF ROEHHIRY &t i on of
branched ol efdmpoundst &ed 30 fegoddt otkfin reanposévéon. t Hilte tdguipmehtn .
conposi tion dhn%l gr%[?e%% al sk QAL RSy '&&ﬁ%ﬁztﬂﬁéy@{&@i@ﬁcﬁg!@%nds prior
to feeding the efin conposition to the al pha 0l efin adducting reaction
zone, the corfcdher dirsh dFefife addyredserralm miyt ke EhefsaPeconposition

excl ugi ve ofedi@med® ¥ Ghioctad iAGOUBhd DI dnisN@8kd PEd il s¥BlilageCOMpounds, is
WO 01/ 14293 - 24 - Pg/EP %%IE gnr{'éched over the concentration of olefins
in the feedstEBAPY ?é’i”or?. Gt AeF®®®he concentration of saturated
hydrocarbons andnt be cpwniertlr attepno ¢fipartafef Lhsear rpdlyaromatiin conposition
is reduced (%qﬁ?éﬁgﬁtigfsé 5%é%e%g§ﬁofﬁé fd&uﬁ%gnﬁfé%%éﬁfa% ttxkﬁgeprocess’

step ao(i), second ol efi n conposition I's co I'I near
pol yar omat i ¥ @RyogrEEeRRiepalhMmeanpeat? i it PGRBSENRICrik®ddi ti ons effective
to fofsma readyiQusiiyXinr &tibnaanBeebsi giv)i.near pol yaromatic conpound-al pha
olefin addUCtST%gdsgggggrgyefigeggggbsf%ggﬂebLge£§gftéég;rated or
in a mixture with the dissociated linear polyaromatic
compounds, is now enriched in the concentration of
olefins over the concentration of olefins 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 on
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 branched
olefins in the second olefin composition may be reduced
over the concentration of branched olefins in the
30 feedstock. 1In the event that the olefin composition is
not separated from the linear polyaromatic 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

35 weight and amount of linear polyaromatic compounds, is



conditions and vessels include those used in the first reaction zone for
the feedstock. Since the second olefin conposition used as the feed is
essenti al | if not 15 conpletely, free of saturated hydrocarbons whi ch
woul d ot h&RY4E8%have an effect of di1@ting a feedst ock FAMREWEWAyversion of
olefins in the second ol efin conposition toward |inear polyaromatic
cdnpound- | i nesrighptaowerftihe caddqntsaﬁipd1bgheletin§1imh@heonversion of the

feedstock 20 dauatdcki ASHoIANAT OMRLLGGOTRAUNsAddiRdh cabRNgE Ol of i n

adducts. The preferent ectivit t'he [inear polyaronmatic conpound

toward |inearsafiushbed| kydrnrarhres apsdiepicenchet SafgararfoR2BREen t he

li near al pha jq| @hkng1eaN R51EPEC £5 rdaubbe SF&f itha@0BROSRd | ON, such as
25 linear internal ol efins, branched internal ol efins, and br anched al pha

ol efi nd. OnceFegtPrkear polyaronatlc conpound-linear al pha ol efin adduct
has been fornmed iIA the ndiy dtepact i the paeess) stap addi) ), thee third adduct

stream {1 ows 4o a4t hiLg: 30 5203681 Lo ¥essehotl, SIRR a6LL) effective for

separati ng nt erna ’RS “and ot fer "unreac I'ns fromthe
| i near pol yamremebmmhghalmlEefhmrdddew%lqrb zboenundex i nt er nal

ol efin streamqyydeaBng! ORIt Bootlohipls $hheRlBn Suidkabbe methods and

conditjions for separati njg_; 35 the adducts fromthe reaction m xture include
any of % he vmmr}az% lineay popysremaiy0geEROUREIHGYS ALt R o0 renpve the

adduct ed ol efdqimcteoahd hentdr@agt bD@fi’HéﬂtUl’sﬁﬂ:ﬁ‘bieha:écaicltibnsepar ation zone.
Preferably, the r%action xtur; dlt“r‘ifee hed andcgi a{:I olefin
streamis rerffvE ?n?h%n Srr&ad %ﬁc ShPR 119 ﬁPo while the

| i near al pha ma@:ﬂ:npn aockicice &he feedsiadkf r5m¢¢1etlreolsannndtsolaeﬂlmqu! d
bottoms —str 05081 SERM A %@ Hﬂ%e@égcﬁqs' Qgﬁée’gl@’ianﬁé’e;%? §+{ eam distillate

contains sone linear_internal olefins, bra al ol efins, and
branch¥d al pHcmeiletrhy, tuee PheSabmeaind AVPEACRHIPANse vhirkaroulst er nal

ol efins, brajhedibat gavalaOleetbss . onnd 10t ang hekerlipBacR) efiens in
conversion of olefins in the second olefin 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 olefins
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 ao{i), the third adduct stream flows to a third

30 separation vessel in step ao{ii) effective for separating
the internal olefins and other unreacted olefins from the
linear polyaromatic compound-alpha olefin adducts to form
an internal olefin stream and an alpha olefin adduct
stream. Suitable methods and conditions for separating

35 the adducts from the reaction mixture include any of the



the internal olefin streamis enriched over the concentration of these
olefins in the second olefin conposition and in the feedstock. 15 The rate

of recoveyyoemiszdsi near al pha ol efin adgucts in the sepacaierewsisessel of
step ao(ii) is also variable and not limted. In general, the percentage

of linear ha, ol efi.n reg re fr | ef 0 |on is set such
that froma™ ?%f acf ufsegot?o S:r?gaggh\sg ed ?%efﬂrr]% gggarée recovered into -’
t he al pha otedctmicgt meamlrbasred:hﬁp(fant:heelamj:ruomfZOhEHear al pha ol efin

present in %ngeéa%q]@steﬁg rdfctMadksute M 2684 14RER LRGOMR I Ng | arger

amounts of |1 near olefin into the alpha olefin stream the
per cent age b@thlFfr?elaplﬁPfE)ﬁaSH%?f’? 15 EEBPERR PR 5 e gfrrRead| of itheconpositi on

is sed suchgibetlfdra®nachobmh, »nfngr eataehﬁéan LAQHUat 61851 i near al pha
ol efi ns base ‘3“?%2” t he anpunt_ of | efi ns |:ithe feedst ock are

recovered ifl A RERY BY | HF % re’g 13 &art1F8E§ P3RS
conpound- al phaecarh ef |'Irheaddpar5te<8Omrreat:hedairpltm:rtallebnafaddsrcteastt ream r enoved

from step a%m][aaée b 806k AL 11 n3hePs ALY ohdedngl ssociation  zone

to formlineéar aronat| ¢ conpounds and an oﬁ I n corrposrtron
Sui t abl e rrebh@l@l@h%md-n@@ﬁdﬁ%r ins, apdsBoenchech@lehe abefitns: in the al pha

ol ef yp addueﬁe?:éoﬁer&emtwﬁlaﬂec@mlafea&hfnf&tﬁaqdme@mhgpned as suitable WO
01/ 14293 - 6 PCT/EP'/08168 _for dissqcjating the adducts in the first

ol efin adduEFan%}f?‘eahﬂte'?HP% e Efiqi SnEnPraMEtrd R1PRE BLREERR ridti on of
l'i near al phanel erﬁtérrﬁueblehmcmmnt Hiat ennicHed iovear thal pha olefin in the

second ol of L SOIPON 0By Thes 1N 3s0L 6! Lk SN blgps gompr i ses a hi gh

concentration © I near a ol anoun of other ol efins
such as |i neampvm’@rqmlanél emﬁhe Hiegssheaki nt er nal ol efin, and branched

al phas ol ef i ns. Fihe GRRCERtEatofitPlort Neagar Al OLekiRSaddcuseduced in the
| i near al pha olefin 10 conposition over the concentration of these other

ol efins inifhEh®|¥RATAEIRBOLFITDN. °fTﬁ§eEo"f‘r?:@n‘t)r a5 8hS8f VRS

and not limited. In general, the percentage of linear
alpha olefin recovered from the olefin composition is set
such that from a total of 30 to 60% linear alpha olefins
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
upon 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 olefin adduct stream removed from step
ao(ii) are dissociated in step ao(iii) in a dissociation
zone to form linear polyaromatic compounds and an alpha
olefin composition. Suitable methods and conditions for
dissociating the adducts in the alpha olefin adduct

35 stream include any of the methods mentioned as suitable



al pha olefins in the al pha olefin conposition is preferably at |east 90
w.% nore preferably at least 95 w.% based on the weight of all

i ngredien oj)l;}l#,ge al pha 15 olefin §tj['6egm Opti onal | y, pcahodléssdser ably, in
step ao(i\t/‘?, the al pha olefin conposition is separated and isolated from
the dissociated_|inear polyaromatic co OE%S ‘The al pha olefin

conmposi ti on &PTt fHEEWEFIoEsthe AARGER b g sgi st Tessel to
form an al phatekshi misitsr eafeanihies ealrpbhcdl if ithe ragcéetramionedtf rom t he

di ssoci ati on.y I hr Ih ver he f rackij ; el operated
under sli ghtll{g%%ﬁuar%p;‘ﬁad%g??]é}lt%r?%e%é?uggmgﬁ‘%agiigﬁt é”?gllv\{%?’)%ri ze the al pha
ol efins and dilpbacekefin he theusteond\blefds qumpositibey, tThe mépbwal of

al pha gl efi N31bfyf Adnigid124bn é&h;%ﬂ%e?agﬁi’?%cﬂﬁﬁﬁaﬁib&%@y out the

di ssocration_reaction in step ao(lli) esired, the internal olefin
stream nay bdinggriirhe Wlefinfe A BAROD| WS PEPFPYMPLEEEBSf or any 30

of thf prFQ%Qléhj[Q@[Eirféa&dihﬁé%m&@f.ﬁ, rt%@h&@%ffﬁﬁéﬂ%dlo@letiﬁl phatpl efin
is not critical, to e ., particu] ar, appljcation. tnati a portion or
the whole OP“EOHB?’h‘gqu ﬁ?@bﬁa?i%qué‘fsi’n @P‘F RSB SAG BT e‘ﬁ/%’%ﬁ eam or a
port ion or tlm_e:h\aboébeﬂfnst heei nedwdediudhn 8be skigwad ellpha rolstfii@am and/ or
interngl ol eijp 8%{%’;&11 Cesgrgrbﬁhmoqa%/e%%gﬁan t?of7 é:ggEgTéﬁP&O/o%%@ﬁs recycl ed

back to the feedstock t entering the firs ucting reaction zone. For
pur poses of rdatheinkpfime cpupeatitinge r EHaceersendration mild®epn a stream

the concentrahipban dpdtind GANERET{1AN083 HE1 SdHipdadt06n the basis of the
total weight of all_ingredients present in the eam.in gues%l on) of the

st
speci es or s&FPEETIRLY iléésFnB%d‘@sft’si'oWr%cﬁﬁezfieﬁ@lerFtt H&3FFoduct stream
I S subtract edrtf. kprbddes ohonBenbeBiHtoOBE0A1l hingreadeats Qin Ik @3phd Speci es
In 10 ,questi g ontained in the predecessor streamin question, the
di fferlgnce tﬁ’gﬁ”%ﬁ?v? a%ecf’q“n'y the concentration of the
Optionally, and preferably, in step ao(iv}, the alpha

olefin composition is separated and isolated from the
dissociated linear polyaromatic compounds. The alpha
olefin composition at this step, is removed from the

20 dissociation 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 vaporize
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 dissociation
reaction in step ao(iii).

If desired, the internal olefin stream may be

combined with the second olefin 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 oclefin
stream, or a portion or the whole of the individual

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



sanme species in the predecessor streamnmultiplied by 100. For purposes of
nmeasuring the %enrichnent of a species in a stream the concentration of

the speci @ @iaseries 15 of species_ip,the predecessor gerkmeasbdck stream
is subtracted fromthe concentration of species or series of species in

uestion contalndln h dut re di fference_thep divided b
'?he concent FEFYST° baﬁaf Sgpgg cBsem Z(%Sﬁgs%?ﬁeﬁwgt %g‘ pfé’d%gessor Y
f eedst ock sadéamml; aredaribbi poned by 100. For purposes of adding together
a series of Spﬁ&f rﬁo@%ssﬁg‘ﬁ@is‘?}lrl‘?ﬁc Eh? ﬁ&#&:&dd& Q8P e&FSSOV

streamis added, then the sum tota 0 ecies 1n the product
stream are adQEEClEF’nemt Gt Lrepm, the Fﬂ%’&@@ﬁ'—‘—'%’é%%rﬁqlé- then conpared to the

totalsin 25cbReept AAERSES detsihemdn Idh delebabNs yhalekothe total of the
series in the Brodug sltream was enriched or reduced over the sumtotal in
the predece¥€dPREiPeAht HRITCAPPR UHHLRE EalBuFlR i B S¥ntPoned above is

t hen appl i eduedependici) thie vhethes dhesexdeisesfi spddiespriadgatssisream 30 were

reduced or sapishieds (e goneeRtiatlan gl 3l busleliong gohhend irot

sat ur at ed hy rocar strea erabl y reduce rough e process of
t he inventi Gnnbynmattseastoflsb;@ smleeqoroerf ceabey of ﬁMESSQ% nost

pref ggabl y %ﬁleE@ﬁ&K é’éﬂ&%ﬁ%&%n tie %fedDGEEEB’QOéQx?é‘a@@ in?QUeseyes, the

concentration of al he olefins in f eedstock. Since the |inear
pol yaromati & Go%gﬁ?l‘ﬁerl%e FHFe d%‘é’r%?ﬂ RYe thEnEPRCCHFAFCANGEWF RS | i near
al pha ol ef i BameSspetpds it theOphededdfdrmstrehm mmrmgﬂtléat boniod. | i near

al pha ol efi |n the fi st saturate%dbgl(lrocarb m _in another

embodi ment aré PetReEd b atoreastd m?Ple:lcprPeerf erabfay Bea | east 40%

nmost preferadpl g byream, éd@t coBoeytatdron lod tbaceprgiss o gérieﬂear al pha

ol efijgs 10 pyregpoLild {Pankepdshocks sy @AMredhOLSANGRYEAL 1N Of saturated
hydrocarbons in the first saturated hydrocarbon streamis enriched over
t he subtracted from the concentration of species or series of

species in gquestion 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 olefins 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



concentration of saturated hydrocarbons in the feedstock stream The
concentration is preferably enriched by at 15 |least 5% nore preferably by
at | east 0 t preferably by at |east 20% and can ' d by 100-
400% espé‘&{g'ﬂ%av\hen the concentrati of saturated hy r‘%éggl? %ﬁ in the
feedstock is |ow Generally, the degree of enrichnent of saturated
hydr ocar bon AR¥t RVeX) tgt GPRERFT1RFAPBCRT Hoit $PreaheliRs 63 thfersely with
the concent gakaorod. the saturated hydrocarbons in the particular
f eedst ock enpl oyged. Thﬁgcgncentraéi on of saturated hydrocarbons in the

n

e SO ABPYA TS FOBROPRS 6ty 55 the process of

second ol efi n coffusl t
t he i nventi oselaciinte towergassiductdngl ettt 180%armeiehpredfediabl y by at | east
90% st pr | easd; 5% RV €, t rat,i. f saturated
hydr oggr bon ?tﬁgéﬁg‘%’e‘%’dgfg%ﬁ, and’n%lﬁs%ﬂ%réeof“teéréggﬁgggtgrp Jl% (%%38 The

concent r at i oalpha|ekrfdnsaiphbhe| dirskssaurahed bydopdrrar isfreamposition is

enri ched ovelnt BRot KANGRBLEShEAN Lk kbdeeda Mypha obedd nwspragest in the
feedst ock stream The concentration of |inear alph ol efins gresent in the

_ a

second ol ef i REEERFARLY P¥naFsiesty Al er BEFYy RESERERRLY RY &F HEast 30% nore
preferably bgo¥) &ddA 4223 conletkratRoh/ &PUNHZE081pR4 dRAINs40% nost
preferably by _at |east 60%. over the gncentration of linear al pha olefins
preser‘}? in tﬁges?rétecf’snt (g'cl?% ?rix)s(’)soﬁtkl ﬁ?gﬁlﬁ’e process of the invention can
achi eve concent rBité emncghtrahien ofl phtudted hydrnochebdioliaf Eheconpositi on

hi gher than %Qr%‘{é%tm&%dpﬁﬁé%@a@bﬁn 3trd£R9 Mr¥€ndd Juiit BRL, the

concentration o olefins"in the second olefin conposition is enriched
over the CcoREBREPEEFGIPPoPLafRtHIASPANRYHFPIaTLOREdR Rk f9PAERATE 10 The

degree of ol gtirBaRNr iTHERBhc¥REIRT ohNYEI Sl ferably &hei ctianegnatati on of
ol efing present | g he fieedslock: PLST ST AL, (BE, Goueent ration of all
preferably by at least 20%, and can be enriched by 100-
400%, especially when the concentration of saturated
hydrocarbon in the feedstock is low. Generally, 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 hydrocarbons in the
second olefin composition is preferably reduced through

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

30 The concentration of linear alpha olefins in the
second olefin composition 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



second ol efin conposition is enriched by at |east 40% preferably by at
| east 60% 15 The process of the present invention is capable of

separ at i ngotheiZNs from saturated hydrgcarbons in a fepdrtroksieonsi sting
essentially of saturated hydrocarbons and olefins, resulting in a

concentrati f | gfd NS, 1 | 0Si.LLON ng| m 90% to 20
100% The p(r)aonccgsegsgf Eétb%%%s?%?fgkgé% i%ﬁ%nrﬁie%hgss?ﬁ'e_%‘}(}%n%é%tration of
sat ur at ed hydmeeatbahson Pk HéneagoadPha Riafdnsd PRyEeRE ibdiest ream rel ati ve

to both the ddddstocRatshpdadifndr 09as berosddscam and imedaesdsicagk. The 25
degree of enrichnent in the second sﬁurate hydrgggfr bon streamrelative

to the first?d3eYrPaFeRCER P SoRT st 1R 3Py H13r 49 east 5% nore
pref esabl y afldfaastompbsition gambeal thihestegr.ae mbrensrefwrmmiywi | | not be
extremely high .at %hﬁ Siage since the first adduction 30 and separation

hi ghly conce 568 e ahount of saturated hydrocarbon in the first

sat ur at ed hydr ofarbbear, sthemiancehtradvheremf alilonlefinstiar tdle ol efins in the

second sat waled B?(QEQE% 3t BAMLE Se NGl byyetedyced by at WO 01/14293
30 PCT/ MD/ 08168 east 20% over the concentration of internal olefins in

the first satancapEgahyaR cfardddn odefdnm imHd s ifeedsbpek i Hx&5posi ti on and

secongd ol ef ithesidegale 8f coRd¥irC kadichmbhheairidlsphavetedinsiianetnthe 5
concentration of |i

| i near_al ph .efins inthe firs t ur.at ed hydrocarbon
stream and iFPGFRLE gﬂig’t’o%jg,°ale ﬁé’?e?ﬁﬁ??/ntbfnattlhleegg?g%(ﬂﬁk'rmre pref erably
by at |east PAdi¥ablfe tlhsommaeattrehioh ohtadinallefinsiirs the al so 10
eni ched i N 1081 bkeph b ATROS! £50B ANGELEING: PLA o3l ream over the
0

concentration of Interna efins in the first Saturated hydfocarbon
stream preferefisrgbBy butat Jeasto89%-nore preferably by at |east 50%

15 The process of the present invention is capable of
separating olefins from saturated hydrocarbons in a
feedstock consisting essentially of saturated
hydrocarbons and olefins, resulting in a concentration of
olefins in the 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 concentration of internal olefins in the second

saturated hydrocarbon stream is generally reduced by at



The concentration of linear alpha olefins in the 15 alpha olefin _ _
conposition is enriched over the concentration of linear alpha olefins IP
the second_ ol efin conposition and in the feedstp.c_k. T_he concentration o
| i near al pWé’%’? YTns in the al pha ol ef B - conposi tion i FCHEROEYD)| v
enriched over the concentration 20 of |inear al pha olefins in the second
ol ef i n conposkgasdn20pyower |was cofiSéptrarienpbef tnadinalbylafiheasi 20% nost

preferably by.at fliggﬁtsgg%%aé:}ggflggp?%%tg&t i.on of all other olefins in the

al pha olefin streamis pre ) luced,” co Tectivel y, by at |east 20%
nore preferably F9epfintt | Qdefin3oogperidiiopr andrsmiopdoplafih estateat0% over

the concentrafdedRnelicRéd B NAheakelipita CaAkleerti ¥alY dHd the second ol efin
conposition. %z_tem fi calglg/a/,&tl |Hg‘&ﬁconcent ration of branched olefins in the

al pha 0l ef i n S@FERERPHH BEPIRPBOHUPLHDSE el pridrefdBsy by 75% and 30
as hi gh as 90#étmretet heydwweebbnattosanofandhenbtnchiedstekrfins in the

f eedst ock an d olefin .c osi tion. he .concentrati on of internal
olefins in t??egﬁt}%fésggl%yo ttRsko dsinfolrgnpfgg%’ﬁﬁhﬁé’hg’@ _89 3%} o
concentrationt®®%. 35 internal olefins in the second ol efin conposition and

in WO 01/ 14293 - o84 éoxﬁgy{tgngQGQB@%wtgeggaiegflggjtql%kisTQngoncent ration of

internal olefins in_the internal olefin conposition’is preferably enriched

over tWe con@A¥irchefoin dihe Fi&phaplefiiar icasprpaitinn sadoadcond ef i n

conposi tion hyleFinl eodanl Bermere IrfedtabtYoRYolin? kRt o Hernsand
generally up to 400/% The ¢ nceg% tion of . branched olefins 1n the internal

ol efin corrposjlnt B8PS ara ICCRERCBYS HieaMa o BE e BRmAL 1o ¥ preferably
by at |east 880%panbs20%r efcerabryfdnadly bgast I st Fbe.concentrati on of

| i near al pha ol ek}{,8S,4 ' roal, . | ef I,n. stream i referably reduced
by at Ieagt 20% &irlr%rtéé&pﬁng glrtg%ﬁ?y&%;}létga?eggéﬂ%@%eggg? frhgth@oncent_ratlon_ of
| i nearlal pha 33PEe| AleFin HemPesbhtom|ist enrichebsiveitobhe The present invention

will now be demeehbegdeinh WY 10hear alpha olefins in the second

olefin composition and in the feedstock. The
concentration of linear alpha olefins in the alpha olefin
composition is preferably enriched over the concentration

20 of linear alpha olefins in the second olefin composition
by at least 15%, more preferably by at least 20%, most
preferably by at least 30%. The concentration of all
other olefins in the alpha olefin stream is preferably
reduced, collectively, by at least 20%, more preferably

25 by at least 30%, most preferably by at least 40%, over
the concentration of all other olefins collectively in
the second olefin composition. Specifically, the
concentration of branched olefins in the alpha olefin
stream may be reduced by 60%, more preferably by 75%, and

30 as high as 90% over the concentration of the branched
clefins in the feedstock and the second olefin
composition.

The concentration of internal olefins in the internal

olefin composition is enriched over the concentration of

35 internal olefins in the second olefin composition and in



exanple with reference to the single figure of the 15 acconpanyi ng draw ng,
which is a block flow diagram of the process of the present invention.

Adducti onyg @5 ation, and di ssoci ation_steps occur inp@ﬂﬁkb § he
i ndi vi dual blocks 1, 2, and 3, and Iir?gs 1-8 represent the /g;ela and

product streanms into and from each bl ock. 20 Bl ock 1 rgjpres.ents, the first
adduct i on zdhe feegphedki orf BP0 FEPCERE ¥ Ofat PERT VN L1 ediigsk 12
represents tde seatepflabhdshefinorompoeits@parsapirefierahly eraridh@idssoci ation

zone. Block 3 represents the thir ti,0 : eparation_zone, and
di ssoci at i onovzegng.%ezgo FHE trlé)f)lr g_‘ge%rtqlésieu ael c%cl)érr%gglst?%ﬁt%o 7€ "Feedst ock,
line 2 represaflis thwpesitpion biyoatoleasie ¥4, smogsat prefehblyy dryoesr bon

stream |ing 3 sepegsents ddie3849ndoOlsfdoh. CORROSOALANE SiiRaMoe! I NE 4
represents the second saturated hydrocarbon stream and line 5 represents

the 30 conpudincbed slefins fin fheofErRoRIGSiDI BPPR2F AN HiSne 6
represents the fd¥agh pabn o @fdd) byOEROBE41OBOY,| REerd PLPFASANY e | i near

al pha ol efin cgtnposing)gn, ar]cd IiEe 8 rgF)re eqts gnﬁgbo jment wherein the
second ol ef iHF stP&4 hd"9%e PESESFRAREY 1%t 1885 Bt e ‘Mnbi ned.
W61114293 -c@izentPEEL&P0 A8he8r Fhphavuledfies dasthéalrareoesmlt abul at ed
bel ow,pr ophety cal | y.i S i gen e sent

i nve\rll\itoi on vvh(ge]l're?rxl1 %ﬁ%%@c%%ﬁ%%?ggg%i %{%%3 ntg?a%?%% O%J%’i %%rg al pha

ol efins in terefsirebily BY cthp@sisti A% ayRK ridcovergentratiiasy #fl ol efi ns and

al pha ol ef insdarommbhg $idSin Sat ehat esbdhilinedihoBomtdBdons desirabl e.
Tabl e A tabul ates the mass bal ance based r‘lEJppon t.he qJLSLa ty of each species
“zbFr

nt i
in afeed and prO§uBRFeSERt SIRENAPT e irkb) deagPst bys¥2¥aPince based
upon 10 t he exHEmeAdRrt wath ore fdrea@ehtspeiie esiriglea figede anfl yhreoduct stream

Tabl e\ A resulls Bee, 1 RROLLEA S WREER LD TR £ BPYuTARLE, Ber esul ts are
reported as & moré percent coMpositi on in"éach stream e mass bal ances
are on a cathailprosespasf sthe Hrelsgstr dreentienconddgeciion he present

separation, and dissociation 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, separation 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 of the first olefin composition stream, line
6 represents the internal olefin composition, line 7
represent the linear alpha olefin composition, and line 8
represents an embodiment wherein the second olefin stream

and the internal olefin stream are combined.



15 invention, and are based upon the use of anthracene as the |inear

pol yaromati ¢ conpound and upon the assunptions noted below Table B. WO
01/14293 33 PCT/EP00/08168 OO0 OO NOOOOOOOO_ -1 dP d? dP N do |
c: OOOGIEB 1 ) N 00000 %WI)-Nr4 IDO O ONSHERGMBIS b (5 A
do OP dp 4p dO N 000000000 O0to NN O0OO0OYWU rl rl In OOO0OO
O.i N Un dp do Th® dwddldfd a3 Oalatces Gduabe Deldw U) Ln Ui c.> rlori

e | PRSI 5P U0 FANINLS B8V N.1 1
H .Q.Q E+Presens @nvept-}enwhweem therreqqvegyCPRl A INGR 0) D) 01 cP do co
0 0 0 00 O Goficéntrakilh 68 Nnddr Wiphd 60y OnltHe "dleflh r N -i NOdP
(ljJP_ (C):W 0)8 1gopﬁpo§1q1qg) U?szg)ug%qpverg) of lrg:ecv):n%)l le'f_ilns and alpLa -Q.acC
clefins 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 upon
10 the concentration of each species in a feed and product
stream. Table A results are reported as moles/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
15 invention, and are based upon the use of anthracene as
the linear polyaromatic compound and upon the assumptions
noted below Table B.
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wherein the recovery of higher quantities, albeit at 20 | ower

concentrations reI ative to the enbodi nent above, of |inear al pha ol efins
in the |iREGanMopa ol efin streamis gesirable ‘Tabl e gerirpbinspgses the mass
bal ance basec}/ upo t he quar‘ltlty of edth species’in a feed and product

stream while Table D presents a mass bal ance based upon 25 the
concentr at | JHPSYPPE LR species in a feed and product stream The mass

bal ances ar eBlokal calovdt eet [EaSV@s tod thd [Lys¢arabipicholedizsept of the
present i nveghizesn, 1-anHl‘?ﬂ*e2 tﬁiﬂ%éﬂu&eh ath85h et the éﬁphﬁaé‘éﬂba as the linear

pol yaromat i cPXeSiPd tth °&§§ CPpFang t’éﬂSt &tow Table D. WD
01/ {42593 Pmﬁlﬁﬁéd g‘ée % APLAR at"gc% 8 P dWdwWtO t

dw 000 % e @Lﬁ )00 0000
r) 117 do dR &Qed%&&roc@r& n@t&@ én. teQQO 'Mel\/isélllé) Ln LOOO

00OO0 T rt dfx Qﬁuﬂﬂdenﬁ)hoMsQr@sQaé&w@ex@l@n@h@a@p& rdle¥indant) U O O O\D
ri r-wr-1 Qidearl2-{cdeflns-ip-sdt sWWOW 0\ViheOrfci® Of GRididifN OHH O OO0

1- 1- to 01 wsgﬂﬁﬁpbel“’ez‘x H®ap H@@NM@W@WW&%YD 190geEinsM m U N
r-| O O O G-Ds 29 plo% percentage of linear 2-olefin

xtracted fréom block 1 is 4 %, and of the 2-methyl l-olefin is
10%. In block 2, 88% of the linear 2-oclefins are extracted,

15 and 49% of the 2-methyl 1l-olefin are extracted, each based
upon the amount of material entering block 2.

The mass balances tabulated below prophetically
illustrate another embodiment of the present invention
wherein the recovery of higher guantities, albeit at

20 lower concentrations relative to the embodiment above, of
linear alpha olefins in the linear alpha olefin stream is
desirable. Table C tabulates the mass balance based upon
the quantity of each species in a feed and product
stream, while Table D presents a mass balance based upon

25 the concentration of each species in a feed and product
stream. The mass balances are on a calculated basis to
illustrate the concept of the present invention, and are
based upon the use of anthracene as the linear
polyaromatic compound and upon the assumptions noted

30 below Table D.
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Assune the equipnment is capable of perfect rejection of saturated

hydr ocar bons, aromatics, and oxygenates. The ratio of equilibrium
constants between |inear al. pha olefins and 10 linear 2-olefins is set at
2.7. The r W@8UEIBequi | i briumh const anBs -bet ween” i near RETHPAAME: | ns and
2-Methyl 1-Oefins is set at 20. In block 1, the percentage of I|inear

2-ol efin andassumpeidagt 1-o0l efin extracted fromblock 1 is 68%and 22%
respecti vel y. Blogkbl gekoPeryt bet pér 8ehtodgtheoflibdrr Rlplen0l2firs ébefi ns and
2-met hyl  1- ol &5eAm ekt r BRI d 2 a¥ecogens a8 a9 efesp éc,lﬁn?éiFWlPéach based upon

oot ot necﬁfﬁﬁgz}a%a{?a MLPAE S iy i SRR

20 process of VRS E gg{@qts HOUE RS rfackt | ven and odd
car bon nurrbers@du@ tdy ﬁ?@ﬁdcﬁ%b@ls,vﬂfdﬁlalt@&é t QndZ&Jy@e@é@ént 'ﬂ-fe gatiy at ed
hydr ocar bons, ofMelghi Hibghum conseditsabé twaen Afinkanadphalqlledind ehtdns. The
proces#® of tlmepre%e:ﬂbfmwentsqtnat@'lal Stheprapdiodef sedidttwmmTr opsch 25
ol efin conpos¢qqs(§ﬂn¢$aw o3 Hnaaar@lnﬂa Mﬁférlﬁaﬁndoﬁéfeithgl %n?éﬁélﬂnsoranched

e eat bane. ig 82@@5 tgﬁ‘ %@gﬁ% et,,%agg,? m
e OFC ea{g%Ve

pr ovi d9§ a CO ana Z-Qt(e% ?fq_ Ye InS act corrprl Si ng
odd and even #d19] @cabﬁsbasiaduﬁé&etﬁ@r&ﬂ@&lﬁ b@NndtRTi AN A¥LFAGE Carbon
nunber rangimgackrmm C5 to C20, preferably C6 to Cg, or nore preferably

in the C6 to C12 rang conprising: a) at least two linear alpha olefin
speci es having 2& & FRRFAIR ofapbbhs AR LPEACH EErepR Lhethal ifpst

predom nant (&éhtaikBl & Resthdde biENBstn AlddNan8! &dd nasbes) eﬁn@ftxﬁn.al d at |east
t wo I|£|ear al)é)ha ol efin species ,are each within the rangﬁn to C20, or
o‘zﬂ"f

in the*tase HTUWESTgOL E%° (RFSEEB 1 LA GOR, PRPYIYAST BnafF™ 2993 - 37 -
PCT/ EPOO/ 0816&ver aingepddrcarbanhaunbee alfefisi apgeaids6 atovety Iwmedst ock,

wi thin that r§%§ghamkﬂ8Lu§£\gﬁturated hydrocarbons, with high
concentrations of linear alpha oclefins. The process of
the present invention 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 Cpqg, preferably Cg to Cig, or more
preferably in the Cg to Cji5 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 Cyq, or

in the case of using a Cg to C1g feedstock, within that



c) said two nost predom nant |inear alpha olefin species are present in an
anmount of at least 20 wt% 5 preferably at least 30 wt.% nore preferably
at least 40 w.% based on the weight of the olefins in the conposition,;
d) cunul WPWHB the total amount of 3Tinear al pha ol ePCHHEPOPPHEENt in t he
conposition within said range, 10 inclusive, is at |least 40 w.%

preferabl yratlgﬁea@t 180 the. ¥aseoe prisferalley tat Cl patdeddontk, % and even 90
wt . % bat%edcon the Wel ht. of the olefins in the conposition; e)
one or rmre o}d er'éd 96r et 'S V\n‘feh’l n said range 15 present in an anount
of at | east 1OCXNtse%d wef apablzyraiomﬂrea:;tt 120eat . 4phorcd efiaf erabl y at | east

30 W.% angeyen afD esth’s |l yei1 {8 Appghat | ve amount of

aromatics, Saturated rocar ons oxygena es of W . % or |ess, 20

pr ef or abl y PEefprahby aiteéeaS‘n'ro?% vp#e%r'emmeypzeﬁpr%hr al deastsépP|| nore

preferabl ywt.ef . Bagdd |@STheMEIghPr&f ahabbye@ins WMn %Hy | ess, each based on
the weight of the conposttion; and preferably g) 6 w. % or Iess of

branched oF8FPRE*HRAng 25 branching at the C2 or C3 position relative to
t he nost proxdiretendativelponthe noytaipaebanabd§ ¥indar?e0phhess, based on

the wei ght OQLFIl.Qﬁ [99&9&' k\oghe g&npaé)q}\éﬁoper&l:glr?dsacl%TpOSI Lion preferably

has as one two nost predoman in spectes “andddad carbon 30
nun3@r | i ndaFlusprey olsefitn le?ﬁ‘e 0 eterks Pméﬁml@lﬁ/ fatr tle@stphOvi des a

conposi ti Ok . sprebes %Jéfe&lago;pegt TTaRsch odgkl ¥ edandamiend ogNyaVLr age  car bon
nunber rang> fro fo Clg conpr.i S|Pfg at least two Iinear al pha ol efin
rrné Bn"¥ 4

speci es ha OFT f f Eberﬂ Lalt 588 olshins dartRpoo/ 08168 chain
' Lengt hs wicbhpassaishrange, inclusive, at least 50 w.%of |inear alpha

ol efins, wher Sqf NGy & APQRIL! B WsiudbrHPBY PL £LWLAAN o248" Ll gpect es
represented by n

15 present 1n an amount of at least 10 wt.%, preferably at
least 20 wt.%, more preferably at least 30 wt.%, and even
40 wt.% or more, cumulative;

f) a cumulative amount of aromatics, saturated
hydrocarbons, and oxygenates 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) 6 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 mentioned compo;ition preferably has as one
of the two most predominant olefin species an odd carbon

30 number linear alpha olefin.

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

carbon number ranging from Cg to Cyg comprising at least

two linear alpha olefin species having different carbon




nunbers, wherein the next nost predom nant ol efin species 5 has either n+l
or n-1 carbon nunbers; and wherein said conposition conprises 10 wt. % or
| ess, preferably 2 wt.% or |ess of saturated hydrocarbons; and preferably
wherein swodimpaposi ti on has branchedgal ef i ns cont ai ni PGI/ERBPRISHE ng at t he
C2 or C3 positions, relative to the rmst 10 proxi mate doubl e bond, in an

arount of 6 wl, 3 1IIRLens ALAHALABLYG 4 Mot Ohol 858ve DaRedeguLt b el ght of

the conposi BYesent i nventom furt provi des a process for
cont acting aWt+%16afr Lipeynraipie elesipounteret ke AWRasdddPBcRa fhpositi on

conprising | ppear asehanshefdiREin hﬁé&ié@'re@'r@ééﬂﬁed aﬁdnsahﬂbﬁﬁ ed
hydr ocar bons, separ ating ,the olefins fromthe, sa }ﬁ%d hg rocar bons in
%‘é"m -

the feedst oER‘“WFpoé’F‘FF%%‘P e GEKE dre Yt dnefonip 8rt¥%ht ed
hydr ocqr bon gas eﬁ‘llrﬂhe‘i’Uh$ECkbmﬂ'I—lly caﬁhbmatunm@ra 28nd |vrrwrelpolsyad omatic

compound with the saturated . calbpn stream g r al pha
ol efi ns and ?Iﬁ?%sr% oF%‘P‘?rrfss g sggﬁra |lﬁ'§gf hégy%ﬂg}ng 2 ?gfe?ns and
| i near al phaool Bésnoff sehutmdsawdracetbmiﬂﬂ evdrbostenablyt WRestnr at ed

hydr ocar bon §Lt{sa£9r&p% \Mt_%em ha 8200 cRea SldsiAbedotisinacRy bon stream and an

ol efin conmposition the concentration of each of internal olefins
and |inear BFahehigigeftnthe nCZ IR EBePPH HRRFosFEFRM TS L% PRCRREL over the

conceniration of.each | ;,0Lef ndel pngars alha olefins in the
feeds?%ck anf= PR d}%r’lb%?e %ﬁsf?eé%éﬁm% ggcgss of the Br esent

i nventi on adpasfexpddivslyvwtpt 4 dessanbased o ébﬁp‘(ﬁ%’r%‘bﬁ% Bh is highly
concentr at ed chRpQL &fiides, V\/nerel n the concentration of ol efl ns in the

ol efin corrp05|t|on FB:y be at | east 90% and WD 01/14293 7
PCT/ EPOO) 08168 THE ¢ efse*%bfr S Buf Y @“”ﬁn PERE AP E(T B 88%;)83 Ton. The
process of thenpﬁe&&rgt al hyeedr qgrolyhsomprioy ickepotinod witdh ar ecovery of an

ol ef I 5COMPOLioh b OllkBoll £3n WhiLELEL 11KdROCRIHAN Gieiraag) which ol efin

conposttion
internal oleflns, and saturated hydrocarbons, separating

the olefins from the saturated hydrocarbons in the
feedstock composition to form an olefin stream and a
saturated hydrocarbon stream, subsequently contacting a

20 linear polyaromatic compound with the saturated
hydrocarbon stream comprising linear alpha olefins and
internal olefins, and separating the internal olefins and
linear alpha olefins from the saturated hydrocarbons in
the saturated hydrocarbon stream to form a second

25 saturated hydrocarbon stream and an olefin composition,
whereby the concentration 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 advantageously

provides an olefin composition which is highly
concentrated in olefins, wherein the concentration of

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



5 in both linear al pha olefins and internal olefins. The olefin conposition
of the present invention is wuseful as a conponent in drilling fluids, to

react W &y afksyental sul phur to nmaeke,sul phurized prod treme
pressure agoelﬁtzg in metal working fl uigas, as a co-rmnongﬁ/%&@gﬁ‘t he

pol yneri zation of polyethylene, as ,an  internediate in making poly al pha
ol efins (PA® tﬁséagﬁsgjaefllrhlﬁ”iréﬁﬁt ingthe;, dnfdr RATPRR Hdy tg'hﬁake

pol ychl or i paioedsshydr ticargxsenicn i Rvéh iy iadasiol preyides reacttna t h hydr ogen
sul phi des 1o JRke, PLETRL Yo Al oS BERRDA ¥ JIPIAGAR! a8 25, I RlakTaceut cal

i nt er medi at'es and’ad additives to Ty the properires of rubber, as
sol vent s, dwdrasazbpnestmers, whicht okefignfonporgitiof 3 aytrichedr al cohol s

and get er ggnf nokANYEndh £ONPrs NdesHE fad anfcrnWhi Ghe FBYs De derivati zed
i nto detergent range sul phates or al koxysul phates for 20 | aundry |iquids

and powders, dF8RwasRfHRy qmesisigR Pt IGhfuiPdesephr iR 1ahdfpoo, |iquid

handhsoap, wduhaes gfswrﬁ;ag&nctl eanefs;lﬂ{ye ﬂl&ﬂﬁe$ ﬁdﬂdr.éal'hdﬂ tvatt't&)lolns prgvi ded

in the present ci atiqn and c are thos ich are believed to

25 par 1 Col Ay ROErE A Erkd RFGE] ReH 2 PERG BT ot EAGRIBRL | on. |

i s, howeverpreassderstgents hiat nethér workiges flaidsl i astatcomncmatr perf orm

subsfpant i aldy. @g ggirym {%iiognoknpgiwc}mghgl | ysthHe same nanner to obtain
st hnttfal €su ‘i

the sanme or su _ I'Ty the sanme r t are intended to be 30 within the
scope of tHatsrasdhete niReMadng PREY pREdvhleddant (BAPMiYdechew be

i |l ustrateddpticaatpr 2ace dHidrhiaat 0bh opddiy toX adRE 6ol M Eatla

Fi scher-Trqpsch stream co | sed.of the conposition ,35.set forth in Table
1 was used éiré’CF§%8§?ob%%@pﬁ‘]’lﬁ‘fjs"@e ° ﬁﬁgc%e‘%’nahé’é’id&é’gﬁnﬂ Illu
X11111 il tIsuviphildiebt t¥\Onde p4a93ry df)d REHREaR Y084 6Baptzorypa@si ti on was

S?Li ged DY HATR00uRY 005 ke fles AP 45 baBRE: FUDSEAURAG Y di stilling
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
liquids, bar soap, shampoo, liquid hand soap, and hard
surface cleaners.

The ranges and limitations provided in the present
specification and claims are those which are believed to

25 particularly point out and distinctly claim the present
invention. It is, however, understood that other ranges
and limitations that perform substantially the same
function in substantially the same manner to obtain the
same or substantially the same result are intended to be

30 within the scope of the present invention.

The present invention will now be illustrated by
reference to the following Examples.
EXAMPLE

A Fischer-Tropsch stream comprised of the composition

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

This Sheet Has Been Replaced
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boi ling point range of hexyl to undecyl hydrocarbons. This conposition was
used as the feed. Hydrocarbons in 5 the C7-Cl0 range were the nost

abundant . | es of anthracene having a 95% purity .g of the
feedstock“\%e“}é“p aced in an autocl ave!® The total ol ef i"?%gmﬁﬁ of the

charged feed was about 0.15 noles (19.Bg), for an ol efin/anthracene nol ar
rati o of 10comgositimmewagt deriRad kaspr3ealed wwgasherepur g&d with nitrogen.

The aut ocl aygr¥epsthadisedubSe itz 1h0Hi St H11 N1RY pYotiact 9r1n the Di el s- Al der
adduct bet \Mﬁgn the olefin and the anthracepe. e .autocl ave contents were
u

s T
stirred duPPhEIPRAIAS. F38IDR%E Wéflréac‘f’??ﬁi’y\kagyéﬁ?rﬁ ¥t he aut ocl ave
was cool ed Thés 2806mpoBie iph okaus tusddx ladr ehdafedd.anBi@roetedansa ingl ass fl ask

and the unreacted olefin, _saturated _hydrocarbons, and unreacted oxygenates
wer e ?ermve%gﬁy&’ oﬁ'o]soc irlaf’g?i%%yea} aF?%%lr;bTC{aﬁ%é conposi tion of Sat.Str. 1

20 was determ nedidmcdas 6hramhegeaphhsvionplay 96%. pdfet yradreY i6al 5r emai ni ng
in the flask c%ngi st ed o% s)(é)me entr ai ged saturu$t eg h%/‘dr ar bons, unreacted
ant hracene, 9 8Ad P HLoSIERPEE IRED PR Aty AR 29TRE T Ssk HiTd its contents
were then heatetl ¢befint enpeent wrfe thanghaygdd dimed5wad GRIBBOC 0.3 5di ssoci at e
the adduct {0,30¢ pIasgpe 208 allideataptRdehelnseaL Ratid1 Fabl e 1 below

AQefinl p uct “was séparated and”i sol at rom the ‘anthracene by
di stilPl ati od-1913 (Fhsf agtefrlavel wasoggaledaand dbgvepreged afithhi ch 8.7 grans

was ol efin. n1he.coPoshki 8Rctd14dLMa8 BadedRdYSEr MRS, dEL g7 M ned by gas
chromat ographi c analysis. The results indicate that Sat.Str. 1 is enriched

in sat ur at d@uk§dE@caBofibet Rigdarddpesyveddudie besneent tha id®Libf saturated

hydr ocar bongnbnthdeadt@9dsbA K SiHL AMoBYave 4%ntERes CRdeenitiatb@n of al pha
olefininthe Sat.Str., 1 WO 01/14293 41 PGT/ EPOO/ 08168 stream was

reduced by 5895 B¥haH&@9%oncentration of alpha olefin in the feedstock.
A efilm 1 producdtnts thecabhyt ot ivalsedomplatghahel efitoclave was

cooled to 20°C. The product mixture was transferred to a
glass flask and the unreacted olefin, saturated
hydrocarbons, and unreacted oxygenates were removed by
distillation as 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-olefin adduct. The flask and its
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
distillation. 9.3 g of Olefin 1 product was recovered,
of which 8.7 grams was olefin. The composition of Olefin
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



content and overall olefin content over the concentration 5 of alpha
olefin and overall olefin content in the feedstock stream Oefin 1 product

is enric | pha ol efin content 202% and in o fin
%8 oil2dd Wy

content, was enriched by 197% ([(88.21 + 5.77) - (27. )3/(27. 18 +

4.43) x 100). 10 Further, the concentration of saturated h dr ocar bon
(al kane) i nSEFSPT a5 SEAUSREVRE 5& e ST FEﬁu‘E‘é‘b‘:e’HﬁFW&’ halPhasence of
sat ur at ed hysaiéﬂikarzbortsxel weetetodk.l product is due to its |ncorrpl ete

renoval upon délsté altl (]):ndgfctthe unrigctgd w%%ef;l al g fe adduct 15 |
before the dissociatt on sf’e WO G1FTh283°4%" 168 °0)" c* 0% co 3
*I 0 0 WA4gontent |ghd @W@rellO)lmfl—n cshteht qverp the HO@CQ)ltFNll@’l oz co M
4-a @ Cnm’Bflaiaﬁg(gﬂefih:anatoégkdiﬂ“oQQanscghEénﬁxln Znd O U

feedstock stream. Olefin 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).

10 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

15 before the dissociation step.
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44.3 g of Sat.Str. 1 containing 7.5 g (0.059 noles) of olefin was treated
with 0.034 noles of anthracene for 6 hours at 255C in the equi pnment noted

above. T I ratio of olefin to anthracene was 1. g; g of 10
unr eact e?ongﬁéé?al was renoved by ditiriation as Sat Zg}@r&&sé ream The

bottons of the distillation colum was thermally dissociated at 310-350(C
as described dh6veongepyrafism fespEtRtehdyadrerenbons nier nal ol ef i n

s]g rgam g/as ﬁé;dt@tgdg@y?_dkéizﬁuéﬂ ie%aﬁleem Ej &ga @@%h@%ﬁéré—@i&ﬂtﬁﬁ agﬁne- Each
of Sat.Str., 2 an in 2 wer anal yzed by gas chromat ogr aphy. e
results ar elrfteep‘&alleBEthnﬁ'an é:?’f. Saht g%’fr R §P§$?£T%¥eedst ock
stream Sat .15} rsepakatiag enpéoxtiec ioff ah&aheiseimnal/ o3¥fikbeiwoncentrati on of

20 1y ernal @l Sln nepBlafliro nOUBRLE L il Lapislock Sat Sr. 1

stredm was | ncreaséed was enri in internal ol efins and
in al pha ol ef i4fs 3o¢epft Hat cUGeAt cantabnipig each Jol(8f PMO implesdie feedstock

Sat.Str. 1 sireaPinlhesi pEesadl A8l bNo2s HIWdLhrenhtHRS-ahoW o, 98% and the
al pha ol efin enrichnment was about 570% WO 01/14293 44 PCT/ EPOQ 08168 ap

H1 ( Or- fnhouzs @ @35% tinp Hhp equipment motgdNnebpye3 Thermodax > U O 0 O
4 M~r 0, #zeilo NeUohe®inlfo @nthracene was 1.7:1. 30.24 g of
10 unreacted material was removed by distillation as
Sat.Str. 2 stream. The bottoms of the distillation 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%.

Olefin 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 olefin

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

was about 570%.
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Uco WU 0 WD 01/14293 - 4 5 PCT/EPOO/ 08168 The A efin 1 product was al so
treated in the follow ng manner to enhance the concentration of al pha

olefin. Q | es of anthracene having a 95% purity of the
Aefin 1 ﬁggg{fg@ were placed in an 5 4utocl ave. The tofl{alﬁmﬁ%@? content of
the charged feed was about 0.068 noles (8.7g), for an ol efin/anthracene
nol ar ratio of The:0Oleffhelaptodicyevasaslseateshiza imhéhe purged with

nitrogen. Thg; aut FLe nuas, he 0 5 rs, gt m t he
Di el s- Al der Pg%ldpclt etween Fﬁeéﬁ}géjno eefti%% gﬁﬁéﬁ%gaér}t%%r g’geggjggfhe aut ocl ave
contents webkefsr rh-d$3dmeitag pekanthFaceneehaving ca@StoRuRASY ctbl et e, the

autocl ave was3 gt adhet 212860 TherdhRAUGE 81 ¥iak& Was ahr ansferred to a
glass_flask and the unrslact ed gl(g{i , saturated 15 hydrocarbons, and
e

unr eatted oRYHRFHE werE FeHD n GBERPF 8% dheashrrgerntPed ef i n
product. Theasosaipasi t4.@%8 ablést €8 1) ,Ofeti an psoefiiot/anthrdeers M ned by gas

chr omat ogr aphj ¢, Al YSick 1300, T enprd aeBeh gue |l Tallg A IR pmteri al
remaining in e T1ask consi‘éted of some uhtedcted anthracene and t he
ant hr acene- phefed widduaetitroghe. f | Bisk aautdclage coad dretiasedete 2HEAC heated to a
t enperature_rangi.ng fr - 280C t.0. .di_ prate. . the, adduct _to anthracene
and Al pha Ofgfi% Ib(glorcf’u%'? ?Iggrgr?%%aﬁlﬁlﬁ %zg%é %C?%ueﬁ ovl?/.e% 3 Foﬁ%% gas was
swepllover thefds anw ihgcenshoaesnea. addecautiorlane tdeatdnEsoeeiag i on step to

facilitate Qbetidy &M@y nadndirgcovery. Alpha Aefin product was separated
and isolated fromthe anthracene by distillation. 2.6 g of Alpha Aefin

product was reXRfRerdE TPRETLORPHRT tSOFRIEES Al Pt ATOCLAVRr BRRIct was 30

determ ned byolas tdramret ogregirodaral Hskturd\aslttdr98e A EH EPOOL08168

to 3 as r-+ (' mri. N
glasg flask and the unreacted olefin, saturated

15 hydrocarbons, and unreacted oxygenates were removed by
distillation as Internal Olefin product. The composition
of Internal Olefin product was determined by gas
chromatographic analysis, and reported 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 Olefin
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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PCT/ EPOOW3hA%es Al pha O efin product,,.conpared to the feggshisks Stream
Aefin 1, was enriched in al pha ol ef i by 10% The concentr at Fﬂon of
internal olefin_in Al pha Oefin product, conpared to the feedstock Aefin

1 stream was “SPBacPEALEY AFYIBEYs FHIRATSS tel ERe nfRIFRSk was enriched in

internal otafdamsoteein the wasneanichéd ain @fiphat eladin Ayweflioks in the Aefin
1 feedst ocky by 112% VIO I 14293:4, 8.1 BCULGPOQ/ PBIOS GG A | MS 1. A
process for treating & Feedstock Conprising satura 2P ydfocar bons,

i nternal olmfadyst, andmpaysth tooltbei Asedemk Cdefign 1 aytxmm,avesng t he

feedst ock Wddreaskinggrsds pol yaromatic conpound in a first reaction zone
under conditions effective to forma reaction mxture conprising first

| i near pol yar of&trER2bripRfid Srefrat wamifordchad Shitintard@dlhydr ocar bons;

(b) separatdingingi dvéirsie dodidentaddied off liatethel Jdlemaisunat ede

hydr ocar bo in the_reactign.m e to forma first olefin adduct stream
and a fi rs?glegﬁuﬁafgﬁg%%%ggr Egz%sweam

i
t
3




s(i) contacting at |least a portion of the first saturated hydrocarbon
streamw th a |linear 15 pol yaromatic conpound in a second reaction zone

under conditions effective to forma-r&mcti on m xture g0 second
| i near pol VR &P c conpound-ol efin adduct and satur at%ocar bons;
s(i1) separating said second olefin adducts fromthe 20 reaction m xture
in the second reaction zone to forma second ol efin adduct stream and a
second saturated hydrocarbon strean; whergi g the concentration of the
saturated hydrocarbons in the second—saturated hydrocarbon streamis
enriched over the_concentration of 25 saturated hydrocarbons in the first
sat urat ed hydriocaPbBFPceds &8 PEefF e 3¢ ﬁ%‘gﬁ?cd‘t CofPET5 Y1 sat ur at ed
hydr ocar bons igathketéd ristdreabubaied intdroadr bbefists, eandi alphenri ched over
t he concentrat ilor}..gf sat ur at, hydrocarbons in the feedstock; | Ililitl
11117 111)1 1197 10F1 19975 01/14293 - 4 9 - PCT/EP00/ 08168 s(iii)
optional | y di ssoci(al i septegitdngctmfesdstrak witdu@ diner¥orm first |inear

pol yar orgat i c COWPgUﬂ o cAchhg finP 18l LN ELIPAHalck 98n #drie/ ngREI ONal Iy
separating the first”linear 5 po]yaromatic conpound fromsaid first olefin
conposi tion. 2. TRengeknss effeetiiamte £84Pr# STFRFELIGRI TH 8 S Soci at i ng sai d
first olefin addugbsptsifney FirseChitkady pedyapahatdicostihpsumbiletinds and a
second 10 ol efin cggﬁosi tian con}Fri Sj W %Io ngé)l efins and internal

olefins; o(ii) opPPORaTT P Sefary ?%egd 8r2E25% P S%i near pol yaromati c
conpounds from sai{th) seemnchtdhgf said dimsésptebin aBlugdbéi fraothgcti ng t he
second pfefin comgsition Wyhlloc2idieah RALYAREbLCnERRQREG in a third

reaction .
form a first olefin adduct stream and a first

saturated hydrocarbon stream;
s(i) contacting at least a portion of the first
saturated hydrocarbon stréam with a linear
15 polyaromatic compound in a second reaction zone under
conditions effective to form a reaction mixture
comprising second linear polyaromatic compound-olefin
adduct and saturated hydrocarbons:
s{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;

OO A



zone under conditions effective to forma reaction mxture conprising

| i near pol yaromati ¢ conpound-al pha olefin adducts and internal olefins; 20
ao(ii) s Akdhg said al pha ol efin adducts, and optipRgkbosediby €act ed

li near polyaronatic conpounds as Vel®?,"fromthe reaction mxture in the
third reaction zone to forman al pha ol efin adduct stream and an internal
ol efi n stream S25ijb(itRYLafaddyciats et atiedapphd ¥#eIh Aeddbts to form

| i near pol yar ogatih6t £ ore @o1ehs £anst ani mddth do19h ebimsie OGP duhas; ao(i V)

optional |y separating. the linear polyaramatic conpounds from said al pha

ol efin conposi taf’gn? gb‘%ﬂ&@%ﬁntﬁ m%%srfctelr?lnr’at ion of alpha olefins in the

a: ppa ol efiR cdipdsi ¢ptoivnad lgnsepasat ioerchehéicsnckineat i on of a]Icphia .

ol eficns in the [ S .and . ntration of al pha
5 pggggg%nsgt}% I%m@%ﬁyg f%cjmp Naid QJ.EQ@ o%@f&%

olefins in the"s d ¢ onposition is enrrched over the concentration
of al pha 35 olcefmpasitirnishe feedstock. | [!11 0L 111111 h CL HE "I'SIIIII]

WO 01/ 14293 - TnQ pr&&dd£RAOLIE1A81 Sompi@iRgocess of claim 1l or 2, wherein
the feedstock is_ _contacted with a_linear %gle%aromatic conmpound at a

tenperature rafdithg FHOTRESHiNG 588¢, LiFstT FBcReQuets &} I8RB of clains 1
to 3, wherein tskeond Iietat ol yaospstsesonpsunaananera wetohkom a Fi scher -

Tropsch process., 5. T y..qQne of .clains. 1 to 4, wherein the
feed@t ock conprgllse)ei'énf?%nrﬁ%l%%\%%%%g%%f ;é Ji(/}# d%(iBf’éf ?%QF s 61 d40n t he wei ght of
al | ingredient snterpnab dlafigtséck. 10 6. The process of any one of clains 1

to 5, wherein mgi)a@ﬂﬂoxﬁll@ﬁ"s@%éké‘tfﬁgﬁé EeeBhe ithéx W . % based on the
wei ght of all ingredients in the feedstock. 7. The process of any one of
clains 1 to 6,pﬁﬁgpépﬂa§+ﬁ3compounds from said second olefin

composition;

15 ao(i) contacting the second olefin composition with
a linear polyaromatic compound in a third reaction
zone under conditions effective to form a reaction
mixture comprising linear polyaromatic compound-alpha
olefin adducts and internal olefins;

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 ao(iii) dissociating the alpha olefin adducts to
form linear polyaromatic compounds and an alpha
olefin composition;
ao(iv}) opticnally separating the linear polyaromatic
compounds from said alpha olefin composition;

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

composition is enriched over the concentration of alpha

RN o

35 olefins in the feedstock.




f eedst ock has an average carbon nunber ranging from 15 C5-C20 and wherein
the predom nant olefin species in the feedstock is wthin the range of

C5- C20, inclusive. 8. The process of any one of clains erein the
total conc®RBUPHn of ol efins and the5%d'ncentration of 1’0}.@’%@5‘?%% pha

olefins are enriched in the second olefin 20 conposition over the
concentr at i ors.of The epioresendf| cheir 1 arpRa Whetdins thy ferdgtasksisck, and

the concentraflon ply RAlHIERYeHeLY BAGALBARS: &' QnfiRiHaesk i) the second
ol efin conposition over the concentration of saturated hydrocarbons in the

feedstock. 23egpeTatupe dowsdngf Tary 1098 &f 21%Fms 1 to 8, wherein the
| i near pol yar matr'hg Pmygfagn;a&{'é SR SORPIT SRS 3, Sistd firute@d or

unsubsti tut ed "anthractene and/or ~ benzant hracene, 10. A,corr‘_}f)osition
conpri $i ng odieeditiosk cPPIRAHSEFeE S rrRdved P BrposFRF N havi ng an

average car bogydpdeheproéddidi ng from C5 to C20 conprising: a) at |east two

| i near al pha ol efin species having different rLbon chain d.e hs;
FeeljeelflflfXfl TBGL?F@%“'% 1P U -°fgfi?1%$¢éﬁ08/o§%’ge“‘o?&‘%he two nost
predom nant (fHedatobkectmstives! fnremrlalytha bbel? wispeolefinf bagied at | east
two |inear al phg, olefin snecies. i hige theqkagge. of C5 to C20,

I ncl usive; 5 O(% %g‘gi Hef‘%}gt rmst%lgré %%%Ze%?sm%ear al pha olefin _species are
presentd i n arf.anFbet pobceas [afagny 2onevcy clpdBed diP CheWiRTYHt e t he

olefins in the coRPEE bhrdirid) raHERS atiorely tot h® Wlsabase@us tfe | i near

al pha olefins present in the congosi.t ion wiithin said range, 10 inclusive,
is at |east apightypfpalbdingredhentaiighthsr FeAe* %Y ins in the conposition;
e) one or nore, otfenpibesed il ahiynenavidfhicladms dl range wperesigntthien an anount

0 i . .
of at |east ]ééég§té%kcﬁgglégIa@%rage carbon number ranging from
15 C5-Cyg and wherein the predominant olefin species in the

feedstock is within the range of Cg-Cpp, 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

20 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
composition over the concentration of saturated
hydrocarbons in the feedstock.

25 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.

10. A composition comprising odd and even numbered

30 olefins, said composition having an average carbon number
ranging from Cg to Cpp comprising:

a) at least two linear alpha'olefin species having

different carbon chain lengths;

UL



f) a cunul ative anbunt of aromatics, saturated 15 hydrocarbons, and
oxygenates of 10 w.% or |ess, based on the weight of the conposition; and

optionaly 0),f§ Ww.%or |ess of branched ol efins havi Rgripeddssddi N9 at the
C2 or C3 p05|%| on relative to the nost proximte double bond, based on

the-wei ght of tfje 20 cQURANY iPeaockihbht! [dd 14 ohls bastd) Hiddad | 1"
alpha olefin species of said at least two linear alpha
olefin species are each within the range of Cg to Cpq,
inclusive;

5 c) said two most predominant linear alpha olefin
species are present in an amount of at least 20 wt$%,
based on the weight of the olefins in the composition;

d) cumulatively, the total amount of linear alpha
olefins present in the composition within said range,

10 inclusive, is at least 40 wt.3%, based on the weight of
the olefins in the composition;

e) one or more odd numbered olefins within said range
present in an amount of at least 10 wt.%, cumulative;
f) a cumulative amount of aromatics, saturated

15 hydrocarbons, and oxygenates of 10 wt.% or less, based on

the weight of the composition; and optionally

g) 6 wt.% or less of branched olefins having
branching at the C2 or C3 position relative to the most
proximate double bond, based on the weight of the

20 conposition.
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