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VO 00/ 68171 PET/EPOD/ 04398  PROCESS FOR SEPARATI NG OLEFI NS FROM SATURATED
HYDROCARBONS The present invention relates to a process for separating
"ol efins fr&¥R¥gBlat ed hydrocarbons, and nore particul ariG/EP8Y3% ocess
for separating olefins from saturated hydrocarbons in a Fischer-Tropsch
(FT) stream 5 Many industrial processes produce ol efin/saturat e@
mcar bons,

"hydrocarbon streans that are m xtures of ol efins, Sﬁslwmmmmmm

and oxygenates. Oefins are frequently used in t he pol ymer s
such as polyethylene, as drilling nud additives, or as 101sv\eer medi at es
for the production Lt n stri al
processes manuf act u?geROAIJI 5?:1%%‘ g%?@%y% F?ggr%e%;ﬁ%d ng% ?gne over an

al pha olefin catalyst to produce mHYDBOEBREGNS:| pha and internal ol efins
havi ng a broad range of carbon nunbers. However, 15 these streans rely on

the use of ethylene as a feedstock material, which add a si gni ficant cost
to the manufacture Thef nresepltefnnenrn H@létcﬁértﬁaﬁ@rqor?éstOErocess starts

Wi th an inexpegsiye dieRAN1QeK nsSYRERS 2 tdeaREa! hyddecd Maths,f kam Rataral gas,
coal, coke, and other carbonaceous 20 conpounds to nake oI| gners conpri sed

of olefins, aRVEIUREIYaltqr At BEOCSHHY f@%y@@ﬁaf‘%gmgﬂfélef—f?“ﬁr 6E88s, however,
is not very selggliamed GydrbeapboslsiCin an rakcakefTnspsdMi (Fe)r eaetaon

conditigns and cat st.s can_be tuned t o _manuf act ur S ich in 25
the desi’red speci efmyt % PR UERE BT Bt uséstessfxr“é%ifrlﬁ:eaOJIe ofis aggg]céncgage of
the FT stream lcydtaiandont isetrelalygeshacﬁ areonpatndss whi csﬂerﬁ;@ts be separated

from the ol ef{ pov, i ah o LBLLDSOAL e A ek Gna 800 ¢ hothstblodairpt o di 1T erent

kets. For exarrp I cal conmercila T stream 30 wll contain a
%ture of satﬁ?%l@dltﬂwdﬁéeér bonsheaiAmigagture of polymers such as

polyethylene, as drilling mud additives, or as

10 intermediates for the production of oil additives and
detergents. Some industrial processes manufacture
olefins streams by oligomerizing ethylene over an alpha
olefin catalyst to produce mixtures of alpha and internal
olefins having a broad range of carbon numbers. However,

15 these streams rely on the use of ethylene as a feedstock
material, which add a significant cost to the manufacture
of the olefin. On the other hand, the FT process starts
with an inexpensive feedstock, syngas, generally derived
from natural gas, coal, coke, and other carbonaceous

20 compounds to make oligomers comprised of olefins,

. aromatics, saturates, and oxygenates.

The FT process, however, is not very selective to
the production of olefins. While reaction conditions and
catalysts can be tuned to manufacture a stream rich in

25 the desired species within the FT product stream, a large
percentage of the FT stream contains other types of
compounds which must be separated from the olefins, which
olefins are purified, and then sold into different
markets. For example, a typical commercial FT stream

30 will contain a mixture of saturated hydrocarbons having a
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WO 00/ 68171 PCT/ EPOQO 04398 - 2 broac spectrum of nol ecul ar weights,

ol efins, and oxygenates such as organi c carboxylic acids, alcohols,

et hers, est“é‘?@,’“i’gtones, al dehydes and smal | anounts of FOTGRAYHAS " A |

t hese conpounds must be separated fromb5a2the crude FT stream before a
particul ar conmposition may be offered comercially. To further conplicate

the separation opergdRRumt Be Fd1&ddieam.eephas NSoxrpeyndsd having a wide
spectrum of carbon nunbers, as well as a wde variety of ol efins, rangi ng

from C2- C200 speXiEtery stffe?haPrIaHearasPR¥YhES ilstta PILABRPL ™ ef i ns,
internal brangheg 9l efsitass, akphendy,anclbedyotef ams,smand ayobinecs @f ef i ns,

many of which have siml ag\égt){ ecul ar_wei gggs Serpar ati thQQd i solating
K.

these speci es $5°MY ‘Edsy Ne S mERCIBRE MET 5t 1ISEPSRA TRt hodS are

frequentsly 15 thmadeguat €Tt ot separtierepecpest havlay comesel yier|redied
boi 11ng poi Nt S,. VAdQUs BERAESSERM MAVE 8RN, PROPASER158AEET LRL ent |y

separate the ferent species In FT streamw th ls.uff|C| ent purity that
a particul ar colpostioancpsr2bieibceptabFé Fhrede ‘?‘Tﬂtéﬁﬂédca%?‘i”ﬁg?i on.
These processes,yiffy aSeRakathoGk At H Lhersnt neRRGiSS aisnwanl Hs 4 ream

i ncl ude the use of nol ecul ar sjeves, which ar e restricted to a feed having
an average carbdif YEFSErYr ShgRt SiHilch F8 Iy ef 19 i etizor nEhf 4 Sonposi ti on
cont ai nipng a biradn25 Spaest us «f i gy eragea CARt e rUrEsens, r amge ngalf rom

C5-C20, the use of exchange resins, the use of_ super- firact{onaters often
operated at h?bgﬁ?rﬁ}‘(?éjsﬁ?%?grésn’d atsjﬁgja Eggnggegl?lgeof}eL}%’ng?ogglc%ltgl ysts or
et herificatiorpldfdaisni qaey ¢O wiitar hane bonilawy rpdiesudasf wehghispecies in 30

the FT streamgVany . hggchhye; fBLNAdy kAEssepadatddg s ageeg_@is tdsan FT
stream do not, however, selectively react with olefins while .
si mul t aneous| FaejedEt opat af 5 sl 1At oRoBRENDES 8 598 b ¥onduct a

separ atjison inadequate to separate species having closely related
boiling points.

Various processes have been proposed to efficiently
separate the different species in an FT stream with
sufficient purity that a particular composition 1is

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

25 spectrum of average carbon numbers ranging from Cs-Cpo,
the use of exchange resins, the use of super- .
fractionaters often operated at high pressure, and the
use of oligomerization catalysts or etherification
techniques to alter the boiling points of the species in

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

It would be desirable to conduct a separation
operation on an FT stream in which the activity and life

35 of the separating agent is not diminished by the presence



operation on an FT streamin which the activity and life 35 of the
separating agent is not dimnished by the presence 0 0 WD 00/68171

~“PCTI EPOO 0489868113 of inpurities in the stream such as REIyERSHBA38S: whi ch
remai ns active under a wi de band of average carbon nunbers ranging from
C5-C23, and which disti ngui shes between ol efins and paraffins in an FT

stream 5 U5 PECME N b D % 00 deseln esdA B506E95eh e NG 3qparat i on

of internal cleéfins from al pha ol efins contacting a feedstock with an
adduct i ng corrp@amdlsﬂcdncia@e amdl?rfaéehedQ obaﬂ‘@r PmiaAVeF e8¢ catRAct , separating

the —adduct frombbes! eadstaLk-ofil 8300} AtiM0 hienoliel i nadidhials 10 t hr ough

heat to produce ant hracene and an o conposition enriched in al pha

ol efin, and sepaFuePhPHRAins REdaRtRf hEEHe Y 6M FheSEFPHY ol efin. This

reference does nOtU§W{t Nee desnsabﬁdlde)sc&ribbbeaclap@fhds tAp rofthe

ant hracene to conduct S aratlon ogf between 15, saturafted
|nvent|

hydr ocar bons aﬁapﬁfﬁﬂ?‘& THE {§FE&4n i*Gh ins

on refafed Efo a pryocess for
separating ol ekbnsaériong %tﬂﬁ@aitsedchydxmaﬁrb@rdsiuchlag ¢ eregimirotlsuchorpri si ng:

@) contacting g feedsiock Lokl shng, oL &l iinad +20 saLutied hydrocar bons

with a linear po yaromaTlc corrpoun r conditions effectlve to forma
reaction ni xtupédeowpfia rigd |f|¢éé§t9©l<y&?iﬁﬁé’ﬁlétléan’b‘é)%rmlﬁﬁlé‘f iefldgg8uct s

and sat yg at ed bMQ&Q&ﬁrrbéms ‘to ?;)foasaérﬁmmaem% bhpeas ®ndssar omatic conpound
25 ol efin adducts fromthe saturated a(‘Edy%rocarbons in the reaction m xture

to forma sat uFarees hyibErBeRedst P 2R @ 184 1RddBRE eSFRAE T W% PHEam ¢)
di ssoci ati ng t brel afgeradqeeley dronmthe enpmpoundfial ef Thisddifistrenice f or m

| ggnear pol yar ogatiscnc():é) uound tgo lep 101|1%f' grcgggoggggé)ﬂit@ngfopti onal |y
(‘separ ating £R&% T Rear” $561° yar omaf e und
anthracene to conduct a separatlon operation between
15 saturated hydrocarbons and olefins.
The present invention relates to a process for
separating olefins from saturated hydrocarbons in a
feedstock, comprising:
a) contacting a feedstock comprising olefins and
20 saturated hydrocarbons with a linear polyaromatic
compound under conditions effective to form a
reaction mixture comprising linear polyaromatic
compound-olefin adducts and saturated hydrocarbons;
b) separating the linear polyaromatic compound-
25 olefin adducts from the saturated hydrocarbons in
. the reaction mixture to form a saturated hydrocarbon
stream and an adducted olefin stream;
c) dissociating the linear polyaromatic compound-
olefin adducts to form linear polyaromatic compounds
30 and an olefin composition; and optionally
d) separating the linear polyaromatic compound
formed in step c) from the olefin composition;
whereby the olefin composition is enriched in the
concentration of olefins over the concentration of

35 olefins in the feedstock.




formed in step ¢c) fromthe olefin conposition; whereby the olefin
conposition_is enriched in the concentration of olefins gver the . -
concentrati 3R %8755 olefins in the feedstock. WO 00/ 6817 CHERIERIS/ 04398 - .-
4 The feed streamto be treated conprisesg at |least olefins and saturated
The class of saturated hydrocarbons as used herein includes

hydr ocar bons.

at

| east a paraffirheTliecal asseaof tabwr atedtdy drorparibensatalyeadtso 5

i ncl ude ot her 1ol aqyl.es, SUEh. 85, CYELORALALILAR: . Al ghLD,Mpans any

conpound cont aining at doubl €
may be |inear, sadsnanackddhydopfanained asconedi e ralnt iipleudesbte rawds 2

eéasSt one carbon-car " doubl e

ond. The ol efi ns

anywher e al ong ptat}%f%rj].ﬂi.n’Tﬁéjbéfejgéjto%dsa@n§yi$%§e il‘%{&itrf%garggné:orﬁﬁﬁiﬂ%r yl or

alicyclic groups, or contalin heteroatons. efins may contain aryl

noi eti esSal ong WiCHAgnOtBET PRRAAGH LSS EYEN 0df | PIFAPETASE &RY- wi t hi n the sane

conmpound, or may CORgi Ste80h aheardf aaf abhpba@id Gonteyalingl Aphpddsx, Bl
cycloaliphatic with aLighatic ie%%gs 15_on the.conEound. r ef erabl y,
olefin is an alS3gRanT €2 &

Exanpl es of

REPpY &1 ef P MSF 1B

FANERet- 814 i near .

brranekheg, i ach e taddkylconae yh , maort iglliec iobbte bh@anthes. The

t he

nunmber of unsaturakggg %?%Héfﬁfg(%%gﬁéb658Q§4fkdé%dal%ngggt{%“téd mted. The

olefin may be & ons- .

unsaturatéd o

n, optionally

conj ugat'ed. Theopltefinnarwhyomlald oAt &i AL aersyldnicONtinshat ke BRI WTOMEn al pha

olefin is an ol efinppbogee foiplhi peddehsn 4 BpatRd@Rebothonf v tdNdnR carbon
atonms. An a carbon atom 25 is any term nal carbgon atom regardl ess of how
| ong the chai naildPPafifi vk T 10 PhEhaF Mgt M ANt Rl e. The al pha

olefin may be ldorgaurngl &r anphednsBsansbpslprof faunatiphatigr oups may be
| ocat ed on doubl e bogd car bon atom\;’H ?n C
doubl e bond car¥6h°36* arePl

The

BPOMES” & &R

al pha ol ebinnthaycahsourse a Ppelfgeak] y whereeiodetfwo bs amraliphatic

30

compound.

The olefin may be branched or linear. Examples of
branching include alkyl, aryl, or alicyclic branches.

The number of unsaturation points along the chain is also
not limited. The olefin may be a mono-, di-, tri-, etc.
unsaturated olefin, optionally conjugated. The olefin
may also contain acetylenic unsaturation.

An alpha olefin is an olefin whose double bond is
located on both of o and B 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
atoms, on carbon atoms adjacent to the double bond carbon
atoms, or anywhere else along the carbon backbone. The
alpha olefin may also be a polyene, wherein two or more
points cf unsaturation may be located anywhere along the
molecule, so long as at least one double bond is in the

alpha position.

bon . - adj to.th
72 Bidho e EE T e sl dkone.



poi nts of unsaturation may be | ocated anywhere along the nvolecule, so |ong
as at | east one double bond is in the alpha position. 0 O WO 00/ 68171
“PCT/ EPO0O/ 048986881 An internal olefin is an ol efi n whose REGENS0438nd i s
| ocat ed anywhere al ong the carbon chain-except at any termnal carbon
atom The internal olefin may be linear or branched. The | ocation of a

‘branch or substitutian;Qp.p.iNe& idHier B3l 9l £d 14 .HRQE hbObi&doo By anches or
junctional groups nay be located on the double bond carbon atonms, on

carbon atons adicseest epYrherdicusing BORAC2ERP DI 20X CeBF ahyithere el se
al ong the carbanrhaekbongrbdhes el i PheRynat st be lethat byt ed Wirddar

chemcally 10 reactive functional groups ampl es of chem call reactive
functional gro®Fs PARBB&Fboxiite qﬁlcﬁgﬁﬁae?fkgﬁff,@n% i, °¢é ggrtgﬁ/%]r oxyl, and
am ne. The nunher ahteftunctoba@in grsomps Onmate] dowinebes aot |inmted. The

functional groups nmay be | ocated an Les t r backbone.
éﬁ%naﬁlgroups qﬁga%%9§ & @éé”gklé%% dbab§a E@“ﬁ

The feedstock is"genera produ conmercial processes such as the
ol i goneri zat i oragbost hybwae, on optitemaktyms ok d ikt thy:of §bRedPate diPrghd

di spropor ti onatjQn. ALtgrpativel w.wnhe Lesdsingly mae berdonprodussd by the

Fi scher- Tropsch process, which typically contains a hi gh gro ortion of
paraffins. A Fi scheFheTpbpEth Fvocdss B&t aPRRTitAHSy My AP ogRimt &0 to
produce jpCONMPOSichic@ASeCORhat b alropbatl i CExanecid arf ehaibhsal ¥ her
processes for nmaking feedstocks which may contain 25 mi r f .ol efins
and paraffins irﬁé“lcﬁgéet ﬁéncﬁb‘fﬂﬁd‘r JENREI %]ﬁe o?ar%’aorxé' fi %hééﬂ ﬁg’agﬁthodse nmade
by the Pacol TMhirecesses, ofydiORylandntihamtrackilhg otmpaxesft The nost

e " SSUSREE gt ho Rl s Llom e Bocher s s pnach 46
functional groups may be located anywhere along the

15 carbon backbone.

The feedstock is generally produced by commercial
processes such as the oligomerization of ethylene,
optionally followed by isomerization and
disproportionation. Alternatively, the feedstock may be

20 produced by the Fischer-Tropsch process, which typically
contains a high proportion of paraffins. A Fischer-
Tropsch process catalytically hydrogenates CO to produce
compositions containing aliphatic molecular chains. Other
processes for making feedstocks which may contain

25 mixtures of olefins and paraffins include the

. dehydrogenation of paraffin, such as those made by the
Pacol™ processes of UOP, and the cracking of waxes. The
most preferred feedstock is that obtained from a Fischer-
Tropsch (FT) synthesis.

30 FT catalysts and reaction conditions can be selected
to provide a particular mix of species in the reaction
product stream. For example, the particular catalyst and
reaction conditions may be tuned to enhance the amount of
olefins and decrease the amount of paraffins and

33 oxygenates in the stream. Alternatively, the catalyst



to provide a particular mx of species in the reaction product stream For
exanpl e, the particular catalyst and reaction conditions nay be tuned to
enhance t hewarpogsirl of ol efi ns and decrease the anount of PORERGfMIS and 35
oxygenates in the stream Alternatively, ¢g¢he catal yst WO 00/ 68171

PCT/ EPOO/ 04398 - 6 and reaction conditions nmay be tuned to enhance the

anount of paraffi.ns ang%ﬁgcgo%%%%lgpg rqggtgg Qf %l DSha@Nd Qxygenates in

the stream GeneraIrFy, reaction conditions wll vary 5 d;ependi ng on the
type of equi pmembuehpt byrdaffHasFEndr @aerd e t-é‘l?péf“ét*@l'ffe%f ey ihsom 100C to
500C, an inlet gagxg| essu e ito hBeskgaghor from at nospheric to 10.3 MPa
(1500 psig), ang COratio fromO0.5:1 to 5:1, preferably from1.8:1 to
2.2:1, and gas hour@?n%f)%tb]eyflGh\?eFSEFHP? AN PPENY ALY 728, 000 v/ v/ hour .

A variety of H@?@BQincye&S&JheCQ@fobgHEaédj&ﬂﬁne(iﬁnebﬁltiﬁad iThel wdi ng a

fluidized (entrained) bed, a fixed bed, Lurri ed.
i inea s H t Py TOPROCE A0S It 11

tenperature i n*ERekE Chose’ orﬂlanary SKi o)
optim ze the fgamapresswfe Kb thb pemdtmzt sﬁrqrrneltmdspgehWr@catObGnMPaand

particularly, 'nsadt o] fi | 4 ust,r ate t hout
limtation, in #?EEIEI) 7e d‘reglnng?ﬁ!og ré(njf I?%A1 ét%er%pgtrbatsme of reaction
i s general I y hpghferaigly rf&r@ Ag8: #rb@n&% 1t,0 2a380@2 s phfEyalsPRc810 t o 340C.

If a fi T(ﬁd 20 989 Pt g Frdge td e, BACHY oMb eNPeatliects o
general |y ranges rom 200C to 250C, pref erably from 210 to 240C, and when

a slurry bed r&agee?y s‘jeﬁs§lu§€8f19‘i‘l’éa“tcé}fp§ra&t BReuted 'ge’TPé:rlé’F‘Ilﬁ?gV\Fthl n the
range of 190C touid@i4Ka (%t?heneat abast diFactednbehe Hdp-r@saesslea any known

in the artI ncu%?ilp;lgqt a‘:ﬁfﬂ%g g}m{gmngth eseygdgnu tungas 2N o gng G oup VI lr’

conmpounds, enium: T hodi um p Jatinum pal | adi u
iridium osm umposeonbicnatinemy ekilhetd mpadoing, teonbdmmtiionsodi ¥R ot her 30

metals, and eagh helng 1:%408: hEeRydRS Bl rb@sM QhadSarticularly,
olefins and types of olefins. To illustrate without
limitation, in fluidized {entrained) bed(s), the
temperature of reaction is generally high- e.g. ranging
from 280° to 350°C, preferably 310° to 340°C. If a fixed

20 bed reactor(s) is used, the reaction temperature is
generally ranges from 200°C to 250°C, preferably from 210°
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.

25 The catalyst used in the FT process is any known in
the art, but preferably from among molybdenum, tungsten ‘
and Group VIII compounds, including iron, cobalt,
ruthenium, rhodium, platinum, palladium, iridium, osmium,
combinations of the foregoing, combinations with other

30 metals, and each being in the free metal form or as
alloys, or as an oxide or carbide or other compound, or
as a salt. Iron based and cobalt based catalysts have
found common commercial use, and ruthenium has gained

importance as a metal for the catalyst which favours the



all oys, or as an oxide or carbide or other conpound, or as a salt. Iron
based and cobalt based catal ysts have found common commercial use, and
“kut heni um wasogarned inportance as a netal for the cat aPESEPHIR4 f avours
the O WD 00/68171 PCT/ EPOQ 04398 - 7 _forpmation of high nelting waxy
speci es under high pressure conditions. Those skilled in the art wl|
‘recogni ze which catal yst aqﬁkco i.nations wll. fayaur the nuf acture of
desired speci €57 *tH %g PERE O TS gSﬁbo%??ﬁ?ﬁ?.%ggFreEg H?e, fused iron
contai ning a pyeeERirer csught asnpotlassicunkot loXideshenagtsiwiia, al um na,

or silica-alumna support.are s F¥ -sydihetisg scat ahyst souAnot her
exanple is t he Usd"o e 8%5 a tc#e}iq%.tgcggal% has thlé) §dvant age.%t% pr oduci ng

| ess 10 net handedmenngasymthesi slass resnpacedes oot f&eoFdefeAFEKRT based

catal ysts, and producesna Woe SheshymiabespetdeTontWihiinghe proper
sel ection of supports, pronoters, and other netal conbi nggi ons, the cobalt
catal yst can BRECMOGRESESN nEh AH@AFE™a °CofthHbii T i%h r iP¢A*FR’ t he desired 15

speci es. O herziGatiabhysts, s SUCIs -asl unionR- éappdit aldeoknogat abyETs, are known

for their selectivity toward olefins under certai.n pracgss genditions. The
catal ysts may Sd’é’tf‘ﬁ%ﬂ o7 “PrETi i tarltnéﬁ?'errex%’?‘%ﬁeerl%d?hgerrent ed,
i mpregnat ed, kiwadedmerabel t@sbat thas 20eaadvdnt@see ofupporncimhel €%t al yst s

may al 59 cont ar‘r!er?:hp%gngt F£r§ t%rpghmts_e asl Bgm}gﬂé’l:l %St ‘thedbli ¥kt ¥iciedbility,
or selectivity. St abf e %r noters include al kali or al kaline earth
metals, in fremsed colblnets f G &FOSNCERi deV 1 Hy RPGEIE™ 95 SRFELSSr

conbi nations thereehe AR-FJr sidrAMigeneraklysson aigismsitetsal &ydno sul phur
ni trogen conpounds, which nay be del %t eri ous to g h%r cgg.tgl: ysts which
&i vatize t hetdiest Pa§2br B Y3 e PP 51T oh B 0r&fi fg i R ot her

ol i gonmeri zati (jur@d to manufacture a composition rich in the desired
15 species. Other catalysts, such as iron-cobalt alloy
catalysts, are known for their selectivity toward olefins
under certain process conditions.

The catalysts may be fused or precipitated, or

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

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

25 salt, or combinations thereof.

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

30 polymerization processes. Regardless of the method used,
however, the FT process is not very selective to a
particular species, and yields a wide variety of species
within a composition.

The linear polyaromatic compound used in the process

35 of the invention, is particularly well adapted for the



30 polymerization processes. Regardless of the nethod used, however, the
FT process is not very selective to a particular species, and yields a |,
wi de vari et W@0/8lyécies wi thin a conposition. The |inear FIVEPad/@Q%st i C
conpound used in the process 35 of the invention, is particularly well
adapted for the WO 00/68171 PCTI EPOO/ 04398 - 8 separation of oI efins from
satur at ed hydrocarbons |n n I stream i ntt het resence of enat es since
oxygenates do MOt Et gt i%taft Py T rpai T A& parF dr n%n%oecaﬁfbofﬁ F'i ARar

pol yaromat i ¢ cofRpoumncand quclhe petsrrercefi oxpadrates as FEestox@ganatési s to

be understood t.r-e de, .an r $ i Jd s and
saturat ed hydro%:éz;r o{rilsnsyl érgg?]f'g% el%eds%éggkgg?o?ng eegroglcggg o#gé{lﬁp
present |nvent|mmlyaq\mf§ttl@r ga@erPFIN&t reans contain from5 w.%to 95 w. %

10 ol efins, the remgjnder Jhekengnsatiy al.ed RydpoearbonsConRrissi pg waraffins
and cycl oparaffins, and optionally other conpounds such as aromatics
optional |y cont¥9faw}o8aftirat 8UY oF t FEafarat BY A% \AX Wesic AR LA LhtNI
oxygenat es, basetfion tsha warghited raldrocagbeds ents duidameef eedst ock 15
streamto the p{f_lecdest[s g(f tfhe H;nvenrtlcon Triget r ef erred amoun .o;} ol efins
present in the SCEEMTPANGRS BB T5 Ot T8 tB° 70wt 954543 on t he

wei ght of all Yawgr edivgiet §Ti attdens emdsrook frdhed arotntccoPS Wenkar al pha
olefin ip the Fle ih§aMeh g anaiaaazt %q,meuga&f?rﬂ&f el kapgss from 15
w.%to 60 wt . % based on the weig Ingredients in the feedstock.
The anpunt of ‘AR séef Pﬁ§aff%ﬂﬁ tfd‘idngyﬁllaﬁﬁﬁ%ﬂfwsphénﬁ‘l ePFHenahty

internal ol efi nsshe20tchmbblgats akvh bisanebadriés GbsiwIQty bbAt ehndut
preferably ranges from1l w.%to 55 { fS m)r referabl from5 w.%t
25wt - % based GiF SHE Lo RePENEnBTE A S n s K RIS A é FoBiNPotR Sthe @
amount of parafddsed pnmpet Fighit edhmmliangesedferom Sowtheo fee@Stak % | n
some FT streams, t(fe%% EL cRALBLYSIsd B¢t YHET; APefMANCE the ol efin

concentratlon
The preferred amount of olefins present in the FT

stream ranges from 15 wt.% to 70 wt.% based on the weight
of all ingredients in the feedstock. The amount of
linear alpha olefin in the FT stream is not limited, but
20 preferably ranges from 15 wt.% to 60 wt.% based on the
weight of all ingredients in the feedstock. The amount
of other olefins, including branched alpha olefins and
internal oclefins, both linear and branched, is also not

limited, but preferably ranges Zrom 1 wt.% to 55 wt.$%,

25 more preferably from 5 wt.% to 45 wt.% based on the
weight of all ingredients in the feedstock. .

The amount of paraffin in most FT streams ranges
from 5 wt.% to 95 wt.%. In some FT streams, the FT
catalyst is tuned to enhance the olefin concentration and

30 decrease the paraffin concentration. In these streams,
the amount of paraffin generally ranges from 5 to 65 wt.%
of the stream. 1In other FT streams where the FT catalyst
is tuned to enhance the amount of paraffin, the amount of
paraffin in the stream ranges from 65 wt.% to 99 wt.%.

35 The amourts of other compounds in a FT stream, such as



30 decrease the paraffin concentration. In these streans, the amunt of
paraffin generally ranges from5 to 65 wt.o of the stream In other FT
_streans wh#®oeootsBig1 FT catal yst is tuned to enhance the arf§{IRPOU#43%8ar af f i n,
the amount of paraffin in.the streamranges from65 w.%to 99 w.% 35
The amounts of other conmpounds in a FT-stream such as 9 0 WD 00/68171

*PCT/ EPO0/ 04398 - 9 _.Q a f ONALI CS, -BBKE af o
: ?%%g?ﬁatexsy%%g E?&agpgcéa, ALl ¢ HEK ot HHen@ tbe

remai nder cf stream and are general Xpresent in amounts ranging
from5 w. % tocB0thgt . sasedmonang har susiegist 261 Y aPF e S HgriddiddR8  Pn t he

feedstock. M npg, ANt $:0% Qehercby3® Jir.aduabedans tnwdilghesofl €85 than 5
W.% may be present] in nost FT _streans. The feedstock may gg‘ a Ergcessed
FT stream whi chr®ERAigiden 1y &Bei bR TP Hnd/ BF "Blr FFTEH Dy ta °C8fiveRY T onal

distillation, gxédaedd ema Qmpakheleseparsat icaanopewat$ omak0 beopreseue sone
of the paraffins, high_and | ow nol ecular weight species, and oxygenates
fromthe crudet®tTeEm T WiéR2PRe separation operation is conducted by
distilling the reamtd drenistbokemeprivainiprgceheedddlicitream waichr bgerred

that the feedsioek Hsed ialBE PROPESHE AilE B LNVeNdAN Eentain an

average carbon nunber ranging from wherei n the predonm nant
ol efi n speci esdiatiNetifomed§KEERCT LMW tHi RTORE FARYER 0forCRPEFG L Pncl usi ve.
The |ipear polyaraimtd GoxRMBeURHe et Famisl yhsepasimd esouw hwlesaturat ed
hydr ocarbons from the ol efi ns when the aver%?e 20, car bocpe rétérrber of the

feedst ock and YHEIHr ERFHiHRENt 2081 BT 5P 8E FaS v 1% SAiF8™r ange,
i ncl usive. Wielhed hthaaeiage taanbope rumtver ief cohdueatistyock séxdéeds C20,

t pol yaromatic conpound-ol.efin_ ad t. hai l t L r; ¢ tignperature than
r&y of the spedf erserq)“(r)l“toﬁeméf 41°0% eaeldlté?lgcﬁhgoarr%%s%\’ie&i *ther eby | eavi ng
t hese hi gh boipiefprispecibes ithet heedstrtk mivedi xbukle IS €EnthPni ng t he

adduct . Accord] nal v ; JheRant houl at vl JAr@MBbhCnumber ranging from
Cs—Czo and wherein the predominant olefin species in the
feedstock is within the range of Cs-Cz , inclusive. The
linear polyaromatic compound efficiently separates the
saturated hydrocarbons from the olefins when the average

20 carbon number of the feedstock and the predominant
olefinic species is within this range, inclusive. When
the average carbon number of the feedstock exceeds Cjg,
the polyaromatic compound-olefin adduct boils at a lower
temperature than many of the species in the Cyo +

25 feedstock composition, thereby leaving these high boiling

. species in the reaction mixture bottoms containing the
adduct. Accordingly, the particular polyaromatic
compound and the particular feedstock composition should
be so selected that the linear polyaromatic compound-

30 olefin adduct composition in the reaction mixture boils
at a higher temperature than the amount of unreacted
paraffin species in the feedstock one desires to
separate. Therefore, the feedstock stream is preferably
one which contains an average carbon number ranging from

35 5 to 20, and more preferably ranging from 6 to 18, and



conpound and the particul ar feedstock conposition should be so selected
that the linear polyaronmatic conmpound 30 ol efin adduct conposition in the
reaction m Qe | s at a higher tenperature than the aoavkPbo/eb9s
unreacted paraffin species in the feedsto_lb _one-desires to separate.
Therefore, the feedstock streanris prefera Iy one which contains an

aver age carbon nunber, ra rom35 5. tqg, 20, and nore refer rangi ng
from6 to 18, arnd*Vb lﬁof g %ﬁ"éﬁéoﬁéﬁgée é‘pefoles\/\ll)rgrr’é( AP f'ﬁeqber%edom nant

ol ef i n speci es irsanaetshi mnthesmerartgxes;s Eppésiso /T Bhresenblypes of FT

streans are gener alrlayilr)),r essed p ongeogftthne technr %ggs 'QerPéftf' %d above
€

eng ess ch
to substanti all )? r emMOVE~ C s cont ﬁ’l ng i ngre ents né ow of ~exceedi ng

t he range of C5-a@2Fe kn ﬁh@smﬁahlhatemneed@sts exnttg ipApd oynar dedstsock

outsi de the ranggQf, &5 Qgeeﬁ,{berthge[ggr@gr@p d.eehniques can be used to
Separate the adduct fromthe unreacted reaction mxture, including the

sel ection of higher 10 BBFIFYR} pohRar BREt $25 Lo din GEPAAY/ dristdngock
separation tech;rmrtquee Bhléll"h:a’:tﬁ;d iofuiceH o quick heXxt Bapht O @ techniques
crystallization. se te ues égf course, gan a be usec{ Vc\f th

al
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f eedst ocks wi t hi ﬁ‘t e range
pol yaromati c corrpenndonsmmudnezednrcmudheg preocedecefiothef pl'raega‘imt i nvention

to formthe addugt, %5%01}1&34 NS ohBolbiies [0 3! GefaL sspdingdoferel n.

"linear polyaromatic ref ers to a |linear yar tic corrpound
havi ng at | east tteﬁhéequeeewcér Gratiigui dAlsuizo WFeﬁtHﬁ? ®e unsubstituted

or substituted aRgspOSSLSSicy.M IrAksaddbed i rtg,eeroraert:beﬁs@s dhe a1so
unsubsti t ut ed m) ecul e, and m xtures thereo The linearity should exte%

to all three of PEhBSPASEH T iHRGSSEPCES ¢ ¥ et JS¥€d “2PPRg°tdmpbetid is used a

to at least fouineonseeatively 25 fused cyclic rings if a four or nore

fused ripg compound ,is fised, The LIORAL PYUYAANRTLE GOrPONA i3 sg.refers
to mxtures of COFTpOUI’] cont ng as one thelr
process of the present invention to form the adduct with

the olefins in the feed stream. As used herein, "linear
peclyaromatic compound” refers to a linear polyaromatic
compound having at least three fused aromatic rings,

20 which may be unsubstituted or substituted and possess
similar adducting properties as the unsubstituted
molecule, and mixtures thereof. The linearity should
extend to all three of the fused rings if a three fused
ring compound is used and to at least four consecutively

25 fused cyclic rings if a four or more fused ring compound
is used. The linear polyaromatic compound also refers to .
mixtures of compounds containing as one of their
ingredients the linear polyaromatic compound, including
but not limited to coal tars, anthracene o0il, and any

30 crude mixtures containing cuts separated from
naphthalene. The linear polyaromatic compound also
includes aromatic molecules linked together by a bridging
group, such as a hydrocarbon chain, an ether linkage, or
a ketone group-containing chain so long as at least three

35 fused rings are present in a linear arrangement; as well



ingredients the |inear polyaromatic conpound, including but not limted to
~coal tars, anthracene oil, and any 30 crude m xtures containing cuts

-separ at ed woemssimapht hal ene. The |inear pol yaromatic conpOUEHIAMINE

includes aromatic nol ecules |linked together_by a bridging group, such as a
hydrocarbon chain, an ether l|inkage, or -a ketone group- containing chain so
‘long as at | east three 35 fuysed rlngs are pres%nt |n a line - A angenent ;

as wel | S WD 007 68199° PO EPOG E4398° “SX PO & N¢FBsE° coﬁialnlng a
het er oat om whi €h dﬁbrﬁﬁpaﬂuuabhebe ol@fiﬁ&aﬁnqaasatuoﬂteﬂ rotdafdasg bionem

saturated hydrocarbgns.. The 1i POl yar ﬁgﬂ?&ﬁnﬁogggugcbggygg%nn sefierenti al

selectivity toward acﬁ:lucnear @F Haflnear conpounds, and
secondly with @ehe¢ttﬂxﬁyrﬂpwaaﬁdaﬁQS€t¥wqfwlﬁﬁaﬂaﬂﬁﬁﬁsalwﬁ%f?%ﬂ?léh t he

conpound; i s vi pLyall HasUQﬁﬁﬁ%%k&ﬁdypdﬁft@ﬂ%xﬁﬁebabEﬂgsPQﬂdiUhﬁﬁ Qutsi de of
cracking conditions, The |inear garonatlc conpound choice is one

whi ch has a sePeegfiinsy f%ﬁtﬂlwﬁéér PSR eFFthﬁﬁﬁﬁhﬁﬁs over ot her
ol efins greatenntbad: el Wermahe, opéfﬁfﬂﬁﬂﬂdpnalilﬁh_6Mﬂiiddﬂmfe pref erably

4:1. Non-limting exanples of the ar.o i nel-ude

ant hr acene, 2,§Fﬁgﬁzﬁﬁt erénS - peﬁ% %ﬂgj Slﬁggé%%%% Q%ble%exanples
of 15 substitueancernsnﬁnﬁ|MhutedhhsneasekﬁnQAyn@mafbc kinﬁﬁndeQhalnclude
but are nitgd t#ﬁqﬁéﬂﬁﬁ' %bg¥|0tﬁ% 3%eﬂp%gh Eea@éPMhHMPQIﬂlbyhalo

e.g., C oro BT B0, nitro; su at o; sul phonyl oxy; carboxyl;
carbo- | ower - akkbsy, pmﬁﬁfrabdarBoﬁephdR?rGCdFH@tHéﬁ?er%m4h ‘Iyono- and 20

di -1 0wer - al kyl ani nOyoe- fhms J1RMKbaib10s i mtehwlaahaopolmmtatchw ani no;
i\go hydr oxy; cya | ower - al kox t hox et hox
I

r aIkyanoyF@%@Ou%ﬁgf“C¥%ﬁ§t69§h¥aﬁﬂﬁﬁcf%l e&fﬁﬁghr%fen * phenyl, xylyl,
tolyl, benZyl,peﬁtﬁceﬂauaaﬁmﬁme&ubanesubsuiﬁahantexamgle$rmﬁ|’ nunber, and S

25 thei r. locat Lop, shoul.d be sel egl ed: 89 1Ak BBY, BEfnat & aldngRlohainer

include, but are not limited to, lower alkyl, e.g.,
methyl, ethyl, butyl; halo, e.g., chloro, bromo, fluoroc;
nitro; sulphato; sulphonyloxy; carboxyl; carbo-lower-
alkoxy, e.g., carbomethoxy, carbethoxy; amino; mono- and

20 di-lower-alkylamino, e.g., methylamino, dimethylamino,
methylethylamino; amido; hydroxy; cyano; lower-alkoxy,
e.g., methoxy, ethoxy; lower-alkyanoyloxy, e.g., acetoxy:
monocyclic aryls, e.g., phenyl, xylyl, tolyl, benzyl,
etc. The particular substituent size, their number, and

25 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 Diels-Alder
adduct. Suitable substituted linear polyaromatic
compounds can be determined by routine experimentation.

30 Examples of suitable linear polyaromatic compounds
include 9,10-dimethylanthracene, 9,10-dichloroanthracene,
9-metrylanthracene, 9-acetylanthracene, 9-
(methylaminomethyl)anthracene, 2-choloranthracene, 2-
ethyl-9,10-dimethoxyanthracene, anthrarobin, and 9-

35 anthryl trifluoromethyl ketone. The preferred linear




| arge as to block the formation of the Diels-Al der adduct. Suitable
substituted |inear polyaromatic conpounds can be determ ned by routine
experi ment aMOM6813D Exanpl es of suitable |inear polyar onatPCEEEHVAIENdS

i ncl ude 9, 10-di met hyl ant hracene, 9, 10-dtcid er oant hr acene,

9- met hyl ant hr acene, 9-acetyl ant hracene, 9- (nethyl am nonet hyl ) ant hr acene,

2- chol or ant hr aGeNEa rdmaet BY Lo dbid mBLhexYRMdumacene anthrarobin, and 9
35 anthryl trifluoronmethyl ketone. The preferred |inear WD 00/68171

PCT/ EPO0/ 04398 REF2NEB6PGE Bt i ¢ conpounds are anthracene and 2, 3-
benzant hracene. The Theebse A deldeaddidiect OF Giichd @@Glcitabni $scasrdiedi out in

a conventional fashion and reacti qn .zape. exanple of a suAtabI e
a nverntiona .ras reacthon

An
reaction zone is a Coft Fﬁuous‘fy stifred°tank r'eactor, (Z:Srﬁ?igurned as a
single ufit, orxampilesofnapsavatdlele, r@lacthoxs_e:rdress,isvvhelcehhimllef?ilry and
i near pol yar oLl ¢ GORRRNNFL AL AddeH (CORIINUALSY! X :hg18 usHY & tank To
forma liquid reaction mxture under 10 heat, and the’reaction mxture is
conti nuously wiudrahi PeEdkehe 3t iLpr edr i@k WhARredpnat e G&r y2nd he reaction

may be CarriEQiQEEriBo@ySE@ﬁﬂﬁidNHOHBBup@raﬁé1é@dﬁ@tﬁbnﬁﬂﬁﬁéﬁgLy(Hb aUt!|ize
a plug flow reaction schene. The addﬁctl ng reaction is tggl ca I% carried

out at 15 one S5t RBAeCERAPE? AUFTed ARG A FAGHeIsB #6590 % r ef er abl y
from 2000t 0 28B€atandndvslie preafariabl piktore A @EohaiB65Cs1Presduesnar e not

critical and typigally cfun fd %@ﬁ?”R%PQP:%A&JeCi 10Qpat @&P@P&ﬁ%y@% .
reaction can bé carrred out 1n the gas phase under 'vacuum or | i quid
phase or ni xedcgasiffigent Phasdubdpendl wign.oprt he avbphEh | FaCtSr t BE

feedstock, but . generallyoidy the ir@dkdi oPhagfmeSt oi chionmetric ratios or arb
excess of either olefin or |linear polyaromatic conBound can be used to

formthe 25 adduct8he eRFHiA9 F8eFEL R ol SMPASathYt ARTFERUS W R 0 | near
pol yaronsti C CORROUAUNG Se M fRiralhyek  oa$lndd fkom0150° to 290°C,

preferably from 200° to 280°C, and most preferably from
240° to 265°C. Pressures are not critical and typically
run from atmospheric to 100 atmospheres. The reaction
can be carried out in the gas phase under vacuum oI

20 liquid phase or mixed gas-liquid phase, depending on the
volatility of the feedstock, but generally in the liquid
phase.

Stoichiometric ratios or an excess of either olefin
or linear polyaromatic compound can be used to form the

25 adducts. The molar ratio of olefins in the feedstock to
linear polyaromatic compound is preferably from 0.25:1 to .
10:1. The residence time is for a time sufficient to
adduct the desired amount of linear polyaromatic compound
with the olefin. Typical residence times range from 30
30 minutes to 4 hours in a batch reaction.

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

35 temperatures and in which the olefins, linear



10: 1. The residence tinme is for a tinme sufficient to adduct the desired
~amoynt of linear polyaromatic conpound wth the olefin. Typical residence
-t mes rangwofa0gs’B0 30 nminutes to 4 hours in a batch rea®Cir&RIV/4398| ner t
solvent can be utilized to dissolve the 1feedstock olefins or the linear
pol yaromati c conpound or both iin.the reactor. Preferred solvents are the
hydr ocar bon Soé)é(f_\}‘é ol iGN c%%bh&l%% al) SE8aCt i RBa 35 d 8npeatyces and in
which the olefins, linear S 00/ 68171 - 13_ PCT/ EPOO/ 04392 ol yaromati c
conpound and ofefpernd rEucEs| §af oYL © -colpotnt® Adifc 15 24P egoi%bl e.

Il lustrative exaoplesfventsefibblsad vandasesnehubdeasl kanesesutboas pent ane,
i so- pentane, hexane, heptane, octane anctl: %%nggﬁ;ng é:leo_alck%rigﬁ Ragugch as
cycl opent ane aRel 3RS oHERERE: ARRE M omatTESsich "as benzene t5Rlene,
et hyl benzene aggcili £ hyldiepzanene Taed anmuriheshngol amttatamalydé cenphohred can
vary over a wide  range w.thout a teri e ction.
Preferably, ho?}\%\)%?r}ze[grheé ftggagpgbkggﬁub%tﬁz%ﬁ? gng (?L%e%{z},rltbiggﬁfegrgl'y,_ t he

| i near pol yar onie¢ | an@orpeingodbent nto Rl FEPLPFRAREIDNVIY O 8dWeHE in the

absence of a ?9&%@%%&@9&%&@9@@ e rabcreast iign andtavai.d additional
equi pnent and proctess steps for separating the sol ven%q' 15 After, the

linear pol yar omat i PXARFGIA- oleFeYe rddiiet TRESSHhaeh IGH4REd P h8 Feact i on
mxture,fl ows tor@cSenanat icen vesssel wflfeciineit otomepardatilrgithe

saturated hydrocarbons fromthe |linear, polyaro i ound-ol efin
adduct to forn?&de3t Lﬁ%‘t"?&lﬁydi‘80%?%%lnedst°ru§arhnag§£a%%% olg in adduct ed

stream Due tosbtheedtarge implrecul ahe meightt ardcsipucing Avadif f erence
mv"ee“ t he "“§§‘{1tic9n°ehyaerq§%¥n£8tCQ&@%%%%efs'teplédéélﬁtseaﬂa(iatth%gsarqgrat ed
n

rocarbons if € reacti m Xt ure, conventiona
solvent.
15 After the linear polyaromatic compound-olefin adduct

has been formed, the reaction mixture flows to a
separation vessel effective for separating the saturated
hydrocarbons from the linear polyaromatic compound-olefin
adduct to form a saturated hydrocarbon stream and an

20 olefin adducted stream. Due to the large molecular
weight and structural difference between the linear
polyaromatic compound-olefin adduct and the saturated
hydrocarbons in the reaction mixture, conventional
separation techniques are quite suitable for removing the

25 unreacted saturated hydrocarbons. For example, the non-

. adducted compounds may be removed at the overhead or in

fractions by vacuum or flash distillation of the reaction
mixture to leave the linear polyaromatic compound-olefin
adduct and unreacted linear polyaromatic compound as a

30 liquid bottoms. The non-adducted compounds which are
removed include the saturated hydrocarbons, the
aromatics, and the oxygenates such as the alcohols,
ketones, acids, along with internal and branched olefins

which did not form an adduct with the linear polyaromatic

35 compound.



separation techniques are quite suitable for renoving the 25 unreacted

saturated hydr rbons. For exanple, the non- adducted co y be .
renoved at e°(8§®gfhead or in fractions by vacuum or flagﬁg)gﬁss{)?%@ati on of ..

the reaction mixture to |eave the |ineart9ol yaromatic conmpound-ol efin
adduct and unreacted |inear polyaromatic conpound as a 30 |iquid bottons.
The non-adduct ed compoerdstiwheéth ar'ee liegevedol yictad ichecsnewrdt ed

hydr ocar bons, the. 3 QERLLES: s Ach 4N AXYYERal ESnS U @sathgoal cohol s,
ket ones, aci ds,&gﬁtolﬁ{:j W th internal ar?d brganched gzl efi ns_a whci)ch di d not

forman adduct ™ittaehantihedhe AT OrEYPEE L 852D Bund ey 00/ 98171 - 14
PCT/ EPO0/ 04398 Al tiefaftabihvekycedtiel figaeabnpebysemneat ittecanpeaaded ol ef i n
adduct is separated by cooling the reaction mxture until the adduct
crystall Pzes oL a1 owed by filtration or centrifugation to renove the
unreacted 5 ol efin. IhnmeBst casses,amnyunuareaed ek daregelpakymaomat i c

conpound wil |l separate out.wth | i neat . po r Li-C o §ONP -olefin
adduct in the & Hlﬁ’c?tué% Sfé%iﬁe%ﬁéag%m&uqag%g? I}'ﬁ/negagtrlceigll%erﬁt 5? guc as smal |
amount s of hi ghempb@napbée bl mradgaicghtinufheasddurtsidetilgs ini AEERd™l ol ef i ns,

and branched ¢fefi NS, IBY; L@ i LResadduciki@lsebinhighéeam The next
step of the process OF the present invention is to dissoc a%e the |jnear

pol yarortfiti ¢ 15odemyeandvol &t mntfdeced Thel thssdditatran ﬁ#% By @& be
acconpl i shed by f-gediagol bei mdductedenhehi Ns e ealucoed obésisoci ati on
vessel where the adducted olefins streamis heated or pyrolyzed at a
tenperature ef f&EEPPe to dissociate the |inear pol yaromati ¢ conpound-ol efin
20 adduct, typicall ghtr oex@5xero o5008e prefesalify theoprgeontto 350C. This .

pyrol ysi s frees L ig: obg!| 8% d IAMLRGack! BFEM ARIHAGBIPLLEnsoOUNd. The

| i near pol yaro _ o
15 compound-clefin adduct. The dissociation process can be

accomplished by feeding the adducted olefins stream to a
dissociation vessel where the adducted olefins stream is
heated or pyrolyzed at a temperature effective to
dissociate the linear polyaromatic compound-olefin

20 adduct, typically from 250° to 500°C, preferably from 300°
to 350°C. This pyrolysis frees the olefins from the
linear polyaromatic compound. The linear polyaromatic
compound is then separated from the resulting mixture by
any conventional means, which may occur simultaneously

a5 with the pyrolysis operation, such as by vacuum or flash
distilling off the olefins along with any impurities at .
the pyrolysis temperatures, and removing the linear
polyaromatic compound as a bottoms from the adduct
dissociation zone. Other separation techniques include

30 filtration and centrifugation. The linear polyaromatic
compound may be recycled back to the adduct reaction
zone.

The separated olefin composition is now enriched in

olefin concentration over that of the feedstock to the

35 adduct reaction zone, and the concentration of saturated



conpound is then separated fromthe resulting m xture by any conventi onal
nmeans, which may occur sinmultaneously 25 with the pyrolysis operation, such

~as by vacuumegesitiash distilling off the ol efins al ong wéhEgapsdogrpuriti es
at the pyrolysis tenperatures, and renoving the linear polyaromatic
conmpound as a bottons fromthe adduct .di'ssociation zone. Clher separation

‘techniques include 30 filtration and centrifugation The lin
pol yar omati ¢ Eéﬂgp%?ﬁﬂ’%aqy lb’etggcygffedn b%?c"l?osg% RE A3dUet" react|5n zone.

The separat ed ohetisf conpdsiedisoncks newk@nrsechetennthel sftiuracercentrati on

over that of t Kk hea he
concentration g? ]g(g(fe%r%éoq% Lgr%V\%)lgS %gi%%%/ E%Og}}éggéé%ﬁ'ﬁ%%;%rocar bons

in the ol efin conposididieiile pdducedidvidre SeRaradiop heeFddstSok. Li kewi se,

when the sat ur gt e6ra BdnReRRARS oAl St SENAN ahed sheopa t&e Hydredarpehyar omatic
conpound-ol efin adduct in the separation vessel as aﬂ? sat ur at ed

hydr ocar bon st PEEPR™ tife &t GPEted” nYHF RSN T251 PR | ¥ HAERed in its
concentration Qf/dﬁ@ééﬂlﬁirﬁ@veh)/dhQCcﬁdSrbc&‘Eth\bEtI’lohhefCﬁmﬂﬁﬂ‘ﬂﬂ’eaii on of saturated
hydr ocarbon in the fe st Qck h% % éatdg?cLLCttf %ﬁctlgn ZoNne, and the

ra 0

concentration 9Y? ’6‘?%?’1 i §d7 OCAF bon Stream st educed

over the conceatd atheorcapfcenokreftios ¢of dlef ifneedst bok sattwrateg t he adduct
reactiop, zoney, %@&&mont heaLgfin Egcmoe% tolvg@ E‘E'Q Lot satdabador

hydrocarbon stream may be recovered and isolated for use into other
appl i cations o@l%élfiﬁwtlé’r ¥B@i AeedstechtHErerindr BARt 4T FEESSdS™ For

purposes of nMeaswd i NG:aldne oRCERENbBGLi i %H*@bls@ﬁloﬁ)farad &p@ls%&ulratadst ream
concentratjon of the ecies or_series of s es | uestion
mt ai ned in tREITPTRE S§??€"érﬁ‘?% RUBGLY &% %)%‘gn acogj gﬁtrr dffon of 20
t he speci es orisesi@heaf appectesioms quests anteomeeuanmis iim cttherf eedst ock,
the di ffer enceréabc(:atnlvdel \falr%%(ej Qgst he
For purposes of measuring the percentage reduction
of a species in a stream, the concentration of the
species or series of species in question contained in the
product stream is subtracted from the concentration of
20 the species or series of species in question contained in
the feedstock, the difference then divided by the
concentration of the same species in the feedstock
multiplied by 100. For purposes of measuring the %
enrichment of a species in a stream, the concentration of
25 the species or series of species in the feedstock stream
. is subtracted from the concentration of species or series
of species in question contained in the product stream,
the difference then divided by the concentration of those
same species present in the feedstock stream and
30 multiplied by 100. For purposes of adding together a
series of species, the sum total of the series in the
feedstock 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 the

35 feedstock stream to determine whether the total of the




concentration of the sane species in the feedstock nultiplied by 100. For
pur poses of nmeasuring the % enrichnment of a species in a str

ea t he
concent r at iWAYPBI7125 't he species or series of species in ?%El}ﬂg/g%}gﬁ ock

stream is subtracted fromthe concentratifon of species or series of
species in question contained in the product stream the difference then
di vi ded by theseehnesnimnatieonrmiuchoseresams sspaciicbepr esemduged pger

feedstock streamand, 30 U PlhedeDYod00 i Rl BHI POSES HfpAdlliing ! 0get her

a series of species, e sumtota e series in the Teedstock stream

i s added, and thénuideigumersti@nedf abpee SHddicds 2PRLLAG FRRANFEC IsPPeam are

added. The tot @beizﬂertme duct jat ERap icuidien ceeaRanete tedtedt okal in
the 35 feedstock streamto determ ne whether the total of the WD 00/68171

PCT/ EP00J 04398€nrgch@@ries in the product streamwas enriched or reduced
over the sumtotalrtha ghedeedst erk steeam ifhenappnopiiBbtenrical chkation

menti oned above is.then applied depending on whether the ser.i .l.n the
product streant@®&fe ‘F‘é’b%ec’g%a&rw%ogn??% ed.’ ‘Fﬁélﬁ%ogké%sc%rfcetrﬁerggrlggent
i nvention wll oéntigdat helphaotdkfconcam redugie dheotefi¢ert rafiyionclett he

concentration sggulfé@g@rh)ad rgkﬁgl nera?rpq.nr edce1Lhen G ifdbhon of

saturated hydrocarbons, each in the ol efin conposition 10 over the

concent 1@t i on ofeal the|edrigentrathenroflda 016féPSn L ¥ataPited

hydrocar bons cgintaj peghd ns4dhe atbeerdsd osda riiongarbntaengd oaesheof the present
invention wll also enrich the concentrati o% %ssat ur at.ed Q%gzlr.ocar bons
5

present in thef8agstated Hrdfocal BOrPSRTEAm° PR T ol ERTP i on of
sat urat ed. hydiocarbpsv idhdike theedst ook sitrieant £ Thet wonoeht r at i on of O.

i nternal ol efi and .branched oL fin 'rga%%% tg? {‘2‘5{?@4 At gqrgﬁgr ocarb

s e |
streans and ol EY?EO%%rrﬁ)oor’ssl "6 ey e enriche ced}H i n each stream
over thes concenteatilon afndemdgset20n | afreadivantedphedertaihrn H® ft8&dst ock

stream for th@ee&é%ﬁ%““%é%@%hgin@get%%ﬂﬁgntration of internal olefins
and branched olefins in each of the saturated hydrocarbon
streams and olefin composition may be enriched or reduced
in each stream over the concentration of these
20 ingredients present in the feedstock stream, for the
reasons explained below.

The concentration of all olefins in the saturated
hydrocarbon stream is preferably reduced through the
process of the present invention in only one pass by at

25 least 15%, more preferably at least 30%, most preferably
at least 40%, over the concentration of all the olefins .
in the feedstock.

Since the linear polyaromatic compound is more
selective towards adducting with linear alpha olefins

30 relative to other olefins, the concentration of linear
alpha olefins in the saturated hydrocarbon stream is
preferably reduced in one pass by at least 30%, more
preferably by at least 40%, most preferably by at least
50%, over the concentration of linear alpha olefins

35 present in the feedstock stream.



The concentration of all olefins in the saturated hydrocarbon streamis
~preferably reduced through the process of the present invention in only
-one pass byYQ@PVEBL1| east 15% nore preferably at |east 30RCHEPNOBPRS erably
at least 40% over the concentration of-all-the olefins in the feedstock.
Since the linear polyaromatic caonpound.is nore selective towards adducting
‘With linear al pha oteéiasourd0 afeleatibve ! imeatrhenlgkebnas]c tdumpeoandent rati on

of |inear al pha_ol ert nlsnlt the g%cyggtgga&y%r o%%gqgon“? rP@ﬂc{e%c oPreferably

reduced in oneppass y~at east nor e erably by at least 40% nost
preferably by aimkeagtd GO%emvaret hmbbn&:@ﬂﬂqtattiflénamumﬁ rifaringleghalol ef i ns

35 present | n bhey | geisl 9ok ireatha0. 0.0 A% 63RE1 FILEPO0/ 04398 - 17

The amount of excess [1near aronmat I ¢ conmpound Eresent in the adducti ng
reacti on® zone, pphéar@g@%cf@mmur?é ap@d ‘%}Eﬁw‘sﬁéroefteuré eW#MQurdf Pdct t he anount

of internal or;Rrapghedolfindsecadduet img Midth uhkeatt&@aind Haelsyagomati c
conpound and, therefore, the anp Ent of internal or ﬁl’r‘gfér: d ql.efi ns |eft

unreacted and paSSi MRE THIGARE S¥EHP T ERPhydrSEEY bo WASPE t he
| i near pol yar panyaﬁommﬂwmppneﬁepmféﬁddg&aadduatisuu\m hviathl ianear al pha

ol efin, the presence o{ %emexgﬁg Jc% the_poly |n teLs% %(Errpound

relative to the anrdunt o}fa cﬁ' near I'ns presen eedst ock
coupl ed!o wi t h Fbagreks derdd o mesouwillrellaetawe l‘sin se vzt iofear

pol yaromatic coppounds, {1 16¢;addyctsaid hf heel pteadddek aiieanched
ol efins, thereby enhancing the reduction of 15 these olefins in the

sat ur at ed hydr BEBR bb?PP S tiesdicaser t1ee cbindederdti bR 3td4tese 1dP&fEns in
f eedst ock pstyeadhathine capoantisatian f asdaueenaltiolefd nstprasent in

saturated h $Irocar n streamis referabl r educed bly from1l tfo 50%
£ duct
over the conceﬁ%/ a?}f%'hc{bef Olﬁgépsrn‘f'gr hat? AnancThy“the Peductidho

15 these olefins in the saturated hydrocarbon stream over

the concentration of these olefins in the feedstock
stream. The concentration of internal olefins present in
the saturated hydrocarbon stream is preferably reduced by
from 1 to 50% over the concentration of linear internal

20 olefins present in the feedstock.

With respect to the concentration of branched
olefins, their concentration in the saturated hydrocarbon
stream generally ranges to a slight reduction to an
enrichment relative to the concentration of the branched

25 olefins present in the feed;tock. The concentration of

. branched olefins may be reduced by only 1 to 30%, or
enriched by 1 to 30%, or remain unchanged, over the
concentration of these branched olefins present in the
feedstock.

30 The concentration of saturated hydrocarbon in the
saturated hydrocarbon stream is enriched over the
concentration of saturated hydrocarbon in the feedstock
stream. The concentration is preferably enriched by at
least 5%, more preferably by at least 20%, and can be

35 enriched by 100-400%, especially when the concentration



20 ol efins present in the feedstock. Wth respect to the concentration of

br anched o&g%b 7lthe|r concentration in the saturated h¥9f£§ %Qg stream:
generally ranges to a slight reduction to an enrichnent I've 1o the
concentration of the branched 25 ol efins frésent in the feedstock. The
concentration of branched olefins may be reduced by only 1 to 30% or
enriched by 1 tof 3@% reted emad rraardangedthovigedsi®ckcdhckM rati on of these .

branched ol ef i pg RGN tnet&@grefee%@%ﬁgkcmmcﬂ& cangertéati on of
saturated hydrocarbon in the saturated hydrocarbon streamis enriched over

the concent ratiYGFo6RLESR ut At e ﬁf&PSéé?Boﬁ5??Pﬁﬁf oPed8BEE P KA S5 %eam The
concentration h&v@&%EQQabithMﬂdQﬁﬂdebyratlodeﬂSKh@%ﬁaﬁﬂfet@Ieferab|y by at

| east 20% and can 5 enriched by, 100-400 I a n the
concentr &t i on W@éﬁﬁfég 71° - lﬁéﬂ] bﬁb}ﬁﬁBé%xﬁﬁgggturé¥ ﬁgﬁydrocarbon in
the feedstock is |o®he 6bmmﬁmﬂdqplomhefdsgt@%anﬁﬂ énwvdirehaehensfinsdther at ed
hydrocarbon in PQ%ﬁﬁaE%;gé?& ?ﬁdrgcﬁég?gréﬁff%d\(&f cleehEBYEK S@ley Wi th the

concentration o e saturate rocarbons 1 n the particul ar feedstock
enpl oyed. The @Gﬁ@éﬁﬁraflEﬂ?(ﬁra§@PGraﬁéﬁnﬁyﬂTddafﬁéﬁsoPﬁ PR Bl & n

conposi tion lSlE@%Eeé@@|yméﬁQQQ%&e&Ebegbyt$@_uﬂﬁmcess oétihﬁr@ﬁﬁsent

invention in only one fass ?gg 80% re ref € J, Q&.at | east

90% sti'?l nor@rféeﬁFB ér%%ﬁvlﬁfaéf ?V©%¢25V§P fﬁ% tehtTation of

sat ur at ed hydr@@aubaaeurmydﬁbéamadatmnkthéumhauxﬁpckpreherm@$w by 100% As
above, the percen%ag qgcthp or enrichment of branched ol efins and
internal ol efi R§i'A ?Be ol%efin "I5 conposition depends upon the anount of
linear polyaromati&scappoundhet erperatage, reivt thesi EneRr 1¢MMESf oft he .

feedstock in tB%aﬁéﬁé'ﬁtéwffrﬁ@%'doenwpﬁal Rrefamnabliy, thbescongent ration of

branched ol efins In _
15 composition depends upon the amount of linear

polyaromatic compound, temperature, and residence time of
the feedstock in the adducting reaction zone.
Preferably, the concentration of branched olefins in the
olefin composition is reduced over the concentration of
20 branched olefins in the feedstock. Preferably, the
concentration of internal olefins in the olefin stream is
enriched over the concentration of internal olefins
present in the feedstock. The degree of enrichment of
internal olefins in the olefin stream preferably ranges
25 from 10% to 250%.

The concentration of linear alpha olefins in the .
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

30 olefin composition is preferably enriched by at least
30%, more preferably by at least 40%, most preferably by
at least 60%, over the concentration of linear alpha
olefins present in the feedstock composition.

The concentration of all olefins in the olefin

35 composition is enriched over the concentration of all



ol efin conposition is reduced over the concentration of 20 branched
olefins in the feedstock. Preferably, the concentration of internal ol efins
in the ol eiovossrrgam i s enriched over the concentrati on rafr/EPot/enssl
olefins present in the feedstock. The degree of enrichment of internal
olefins in the olefin stream preferably:-fdnges 25 from 10%to 250% The
"concentration of linear alpha olefins in the olefin conpositionis

enri ched over theftoncenturat ifemdefocki nemmaml pAacofiedfes Pr ededtinin t he

f eedstock streapy;  Jh&, CONGERLS @B}r@?s@fyuiwrthél phacol &fd s pregsent in the

30 olefin conposition is preferably enriched by at |east 30% nore

preferably by atefeastPuowntnpst theefefdHSF by PAELFEARLY 60N over the
concentration ghnténealcAPha 20hebiosigy aserhel B1éhen f@agsIsAGKon is
conposition. The concentration of al|l olefins in_t | ef i n 5 conposition

! ( l h 3
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olefins in thesteedstock stream The degree of olefin enrichnent varies

inversely with the goncentration of__ol efi reseng_|. eedst ock.
Preferably, the con%lesncnrearti GRPSFar T o1 icn%glt?ﬁgt .e\t)a(') lrelﬁ)ﬂ%cf]:)rrposi tionis
5 enriched by diffeastt 4% seperetpreperids y ipgladingasatumogrd

Fil scher -1 0DSChy SLLEANR £ONLaLa 81 Y8 | Gl lacedl f Lhedlidad Qrv0aEA €
species, inclu Yng saturated hydrocarbons, aromatics, oxygenates, internal
ol efi ns!® 10 br aReREEDIDGGHES  aRdd| Hirear ALpRa BLefins. AT A0VARTa88 of a
Fi scher- Tr opschs si regdnres -tfhabskth €ORda Nis ahgkxtur €ontfinotahmewenarand odd
carbon, and the_process of the t inventi roduces faé:?%r eam havi ng

fn and odd e&rPOM il 8%5%?% Wednf tBEr&%‘%ﬁ& z amount 15
sat ur at ed hydésssat hionsen twohhp hoginceorc entreati basind eveameard akdpha
olefins. The pégregé égmgg}eoeg%§§n§pecies at very low to zero amount
15 of saturated hydrocarbons, with high concentrations of
linear alpha olefins. The process of the present
invention can also provide a Fischer-Tropsch olefin
composition having a mixture of internal olefins and/or
branched olefins, and linear alpha olefins with low
20 amounts of saturated hydrocarbons.

In one embodiment, the process of the present
invention provides a Fischer-Tropsch composition
comprising odd and even numbered olefins, and the
composition has an average carbon number ranging from Cs

' 25 to C;s, or optionally in the C¢ to Ciz range, comprising:
. a) at least two linear alpha olefin species having
different carbon chain lengths;

b) the two most predominant (on a mole basis)
linear alpha olefin species of said at least two linear

30 alpha olefin species are each within the range of Cq to
Cis, ilnclusive;

c) said two most predominant linear alpha olefin

species are present in an amount of at least 20 wt%,

preferably at least 30 wt.%, more preferably at least



invention can al so provide a Fischer-Tropsch olefin conposition having a
m xture of internal olefins and/or branched olefins, and |linear al pha

ol ef i ns wi t WOl0e#8120 anounts of saturated hydrocarbons. | nponer@rmissdi nent ,
the process of the present invention provides a Fischer-Tropsch )
conposition conprising odd and even nuib€t €éd ol efins, and the conposition
has an average carbon nunber ranging fromC6 25 to C18, or optionally in
the C6 to Cl2 r#hgd - *compredi Ag: tha)wedghteadt theweld figwr 1al pha ol efin

speci es having .different;carbon chain lengths; b) the two nost predom nant
(on a nole basis) Iinear alpha olefin species of said at |east two |inear
30 al pha ol efin spe@les SHBUEAEHYSH Y hithet Ret? ARt BTt &F tédneet1d2 1Rl usi ve;
c) said ]Evvo n})scildtmg%omraaahtlmearebﬁﬂoﬁ\basfte&h miotﬁrﬂeﬁis%&daf:@n@é,esent b: n an
amount of at | east W% refer at | east wt.. % re preferably at
| east WD’00/ 68117?11961‘/"@!9&0559%6‘35 d% X '\‘M.@/Ee%earsaeb&yoﬁtrﬁgaﬁ\gigit of the
olefins in the wonposirei pnefejalcymdtatiewet y70 tvte. ¥,oteald aneon®0 oft 19 near

al pha ol efins present Losthe,comosidibAp wkthid said Jsange,yd inclusive,
is at least 40 wt.% pre erab?y at least 60 w.% nore preferably at | east
70 wt. % and eVEFPIGIRECDE or nore, based on the weight of the olefins in

the conposition; e)l)onecns HPrERAGBUARREELDIAfdMKsWEBhinSadih 10 range
present in an anmount of at |east 10 wt.% éE)referabué at Least 20 vvt_.%.
more préeferabl ya&9e B586eRY 1Ryamamoigtedbn %0 SAS 060 Yiofe, cunul ati ve;
and f) a cunul gide¥erapDynit Of e tOIPAL WES 3, SEd e gired e apdioaar bens, 3and
oxygenates of S5 w,.%or |ess, 3 roeferablé( 2Uvr\gul‘{4)tcirvel_esrsld nore preferably
1 w. % or Ieséf’,t'r?ﬁstanSreeY%?a‘b y' 0.5 %t 196 or €8s, édCh BaSed on the
wei ght of the conpogiti om.cumulative amount of aromatics, saturated .
hydrocarbons, and oxygenates of 5 wt.% or less,
15 preferably 2 wt.% or less, more preferably 1 wt.% or
less, most preferably 0.5 wt.% or less, each based on the
weight of the composition.
The treated Fischer-Tropsch composition may
optionally contain branched olefins in an amount of at
20 least 5 wt.% and even 10 wt.% or more, based on the
weight of the olefins in the composition. Alternatively,
or in addition to the branched olefins, the composition
may contain internal olefins present in an amount rahging
from 5 wt.% to 20 wt.%. Such feedstock streams may have
25 a cost advantage in some processes, such as in those
hydroformylation processes which are not very sensitive .
to the position of the double bonds in the feedstock for
the manufacture of primary alcohols.
The above mentioned composition preferably has as
30 one of the two most predominant linear alpha olefin
species an odd carbon number linear alpha olefin.
In another embodiment of the present invention,
there is provided a treated Fischer-Tropsch composition

having an average carbon number ranging from Cg to Cig

35 comprising at least two linear alpha olefin species



The treated Fischer-Tropsch conposition may optionally contain branched
olefins in an anbunt of at 20 least 5 w.% and even 10 w.% or nore, based
.on the wei ghitoosdr7i he ol efins in the conposition. AlternathiCTapry/o43r i n
addition to the branched ol efins, the conposition may contain internal

ol efins present in an anount ranging:- Tronm5 wt.%to 20 wt.% Such
‘feedstock streans may have 25 a cost advantage in sone processes, such as
in those hydhefongyliafferepr coadoaschhithl e Yot iF8E) $2HEITAREE- to the

posi tion of t'l%c%ggllé’, bopds.ddt thewfegdst ociadar a1bhe sROpfmct ure of
primary al cohols. The above nentioned conposition prefer ag(%1

en Y, has as 30 one
of the two nosthegeredbfi ARMRCOIwiear PAP pha™ot e RGP IEF8ENEsCHht dld car bon

nunmber |inear s%leErj]@sol:EﬂBi.:@ser{tfbcﬁiwt heea epdro di uridr sof whhee pit esentndxtvent i on,
there is provided a treated Fi g‘%t%er-Tr ogsch corr%olsti tiop,, havinhg an average

carbon hunber PERgPREIPFHIRES & IEP6 BB tomitd Sitg at | eas two |inear
al pha ol efi n spebbasnOmME H0/681 WhePETH ERODE 0ABGRS1t20n GNP HERH f f er ent

carbon chai n Lengt s i {0 SAId1,309€q ndfddisinghs at 1east SO wt. 9% of -
| i near al pha 0ol efi'ns, ere the conposition has a nost_predom nant ol efin

speci es represent edrbfenakhy bore ifuspBPSS L Wt SiPRATHESAeXt ¥ 5 Frodt
predoni nant olyekisn,$pest €5 has 1BidBehrhdds Or dkrid cempbent nemrbers; and
wherein said conposition conprises 2 wt.%or | eqss of..sat urat ed

hydr ocdP bons. PPeERERRBYyEUEHIRF COMBOLPET oR- PO S48 W oA br@ M Hs of

saturat ed hydi@gcakbonsst Saivwk conp@agoti Oncdthqgr eflefdblsy ifuat herowonpri ses

branched olefin in an amount  of at least 5 wt.% and/or internal olefins in
anmount  of %4t 3Fea8fSE WW%® The process of the present invention

./ant ageously prOukdesoessoleT ithespreasm whirterits ol gAVyneaIR@®MtYated in

L5 ol efins, wherGhnolne, CONCEMN IALEAR hioh ofd nsidrl t Bnebetide&omposi Lion
may be at | east 0% an up to 100% , . .
15 olefins, wherein the concentration of olefins in the
olefin composition may be at least 90% and up to 100%
olefin purity in the olefin composition.
The olefin composition stream of the present
invention is useful as a component in drilling fluids, to
20 react with elemental sulphur to make sulphurized products
as extreme pressure agents in metal working fluids, as
co-monomers for the polymerization of polyethylene, as an
intermediate in making poly alpha olefins (PAO) used as a
lubricant, as a chlorination feed to make polychlorinated
: 25 hydrocarbons in PVC applications, to react with hydrogen
. sulphides to make primary and secondary mercaptans as
pharmaceutical intermediates and as additives to modify
the properties of rubber, as solvents, and as a precursor
for the manufacture of plasticizer alcohols and detergent
30 range alcohols and surfactants, which may be derivatized
into detergent range sulphates or alkoxysulphates for
laundry liguids and powders, dishwashing powders and

liquids, bar soap, shampoo, liquid hand soap, and hard

surface cleaners.



olefin purity in the olefin conposition. The ol efin conposition stream of
the present invention is useful as a conponent in drilling fluids, to 20
react with ™MOM68Zhl sul phur to make sul phuri zed product s PE3/ERAG/4398E
pressure agents in netal working fluids, as co-nononers for the

pol yneri zati on of pol yethyl ene, as an inernedi ate in maki ng poly al pha
olefins (PAO used as a lubricant, as a chlorination feed to nmake

pol ychl ori nated S 25ThydraczEsbend i amPVG ap ipcavidag, 1n o heagtesanth

hydrogen sul phiides; t 0. Bks RIHGTRE ¥ 1 A0: SEGIRARN ¥nBR CARL &S id%ed to
pharmaceutical 1 nternediates and as additives to nodify the properties of

rubber, as sol VEAF&ICHIRF 46 PRiprebUl sdfd Figrt iR Limhtd Hettiliee PSRSBPASt i ci zer

al cohol s and det gv@etios0 1tange abaeh@t,s R rsbbact wad Sc;tnml chngay be
derivatized into det er ent rang ‘lr]at es hat es for laundry

;
i qui ds ahd pomﬂ%‘?shrﬁﬁ THid % taauf%lgls bal® $685, shanpoo,
i quid hand soapunambrha:rrd smmﬁat:eablseaﬂ@r $am@Onen&8 1t dRCELEPERE 04398 -

22 The ranges gifl |4 Hd. Q0801041 A8 dhd f}%spt@sm i ReEL ¢alhon and

clains are those are e i eve particu ol nt out and
distinctly cl aumtlman priess erporej afenk¢ crnreaetntu anﬁev\wer Thed@recend t hat

ot her ranges lﬁ@g\d'cmtw"?ttl'loﬂgwtB@-tlpﬁfsftcframegub§t§@fé@nlc§é thetnane
function in substantially the sane manner to obtain the sane or
subst ant 1%l |y t bRtk d €¥dMP18F& intended to be within the scope of the

present inventi gn ng present invention will now be illustrated by
reference to t ow ng Exanpl es: EXAMPLE 1 A Fi scher-Tropsch stream

conprised of the CG’(TIR]Ssidhie@HTsepscftorstt_frdam Tabpeidedvast ubed as a feedstock.
T comos! LML dIAS A8 LLed Y- PGPS 8Y003: ARty 38 12 ELacRbalys! an

subsequent |y di s s In _ poi nt range o exyl to
undecyl hydroca’?ftﬂ)rfs'}". CW%M‘;@%@S@MWW@‘ ayeaa%t%lrtmeypeea oMpdr@atar bons

In 15 FT catalyst and subsequently distilling products in the
boiling point range of hexyl to undecyl hydrocarbons.
This composition was used as the feed. Hydrocarbons in
the C7-C;¢ were the most abundant.
0.24 moles (42.2g) of anthracene having a 95% purity
20 and 150g of the feedstock were placed in an autoclave.
The total olefin content of the charged feed was about
0.5 moles (55.9qg). The autoclave was sealed and then
purged with nitrogen. The autoclave was heated to 255°C
for four hours to form the Diels-Alder adduct between the
25 olefin and the anthracene. The autoclave contents were .
stirred during heating.
Once the reaction was complete, the autoclave was
cooled to 20°C. The product mixture was transferred to a
glass flask and the unreacted olefin, saturated
30 hydrocarbons, and unreacted oxygenates were removed by
distillation. The material remaining in the flask
(18.29g) consisted of some entrained saturated
hydrocarbons, unreacted anthracene, and the anthracene-

olefin adduct. The flask and its contents were then



the C7-Cl0 were the nost abundant. 0.24 noles (42.2g) of anthracene having
a 95%purity 20 and 150g of the feedstock were placed in an autocl ave.
-The total eotmdorssr7zaontent of the charged feed was about OPCI/ERINEHIY 55. 9q) .
The autocl ave was sealed and then purged with nitrogen. The autocl ave was
heated to 255C for four hours to:-formtRé Diels-A der adduct between the
"25 olefin and the anthracene. The autocl ave contents were stirred during
heating. Once hbets@act i:onewpsreonpt et girwe fagmodl BvaS Was tocool ed to 20C.
The product m xture was transferred_to | sk.aqg.t he unreacted

ol efin, satur aééﬁl %’f)l‘?’lydrtc?cearaggnsg a‘%\ %n?%f%?‘%dghgygénat etfsrhv\ere removed by
distillation dThecnstetiia Teddai di pglen t REAduask® (a8, RP2ESFST ¢hed of

some entr ai ned, a1 4l & el oA EOSAL RPRSend M caALRG 188t MEACENmMe and { he
ant hr acene- ol efin adduct he flask and its contents were then 0 0 WD

00/ 681715 PCT/ EPOOPOABDEAS 2F eaﬁéa?éﬂd‘f%t & TEPe ML Br '3 HFIh G #8h
310-350C to dbﬁs&%@g&gm adduct :o anthracene and Product A described
in Table 1 bel ow. Product A was s§gar a{g ed %Q% iisolragf%j Irog‘g the ant hracene
by distillation. TS S¥offoSeENMonsCBf " Bach Br d8ulf st reamwere anal yzed by
gas chronat ogi apyea sy mﬂaeesleen f1om tdiefdat gonheTabired bveRedduct A is
greatly enriche n aI t a I t ey over
t he concent rat?g%lf kl:ha olef ?ngg%dg% %{\}gragﬁgkoggfl%ﬁnc{lgﬁgal gﬂt he
f eedst ock st reanerPlbdmbEtflnACpgtenF-l thehg rfegidshackl eEfertontteReUsy 205%
and in overal } 9% f&&% %t alpREOGLEE : A MRT BRI bghedsdhy atzb%m ([(86.5 +
8.9) - (28.3 + + 3) x 100 Further, the co(gg}entr t,,lon of
urated hydr B¥aF °1lesfl€‘e>€é’PG§Pve RFOWG g dn a8 eI DRIC °R *st r eam was
iatly ([(86.5 + B8.9) - (28.3 + 9.0)}/(9.0 + 28. 3) x 100)

Further, the concentration of saturated hydrocarbon

15 (exclusive of oxygenates) in Product A stream was greatly
reduced; by 91% . The presence of saturated hydrocarbons

in Product A is due to its incomplete removal upon
distillation of the unreacted material from the adduct
pefore the dissociation step. The concentration of
20 internal olefin in Product A stream was only marginally
reduced over the concentration of internal olefin present
in the feedstock.
Product B represents the saturated hydrocarbon
stream at the overhead on the distillation column taken
. 25 from the reaction mixture. As can be seen from Table 1,
Product B is enriched in saturated hydrocarbons over the
concentration of saturated hydrocarbons in the feedstock
stream, by 38%. The concentration of alpha olefin in the
saturated hydrocarbon stream was reduced by 67% over the

30 concentration of alpha olefin in the feedstock.
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concentration of saturated hydrocarbons in the feedstock stream by 38%
opMETAlophaT@lkef | NSATWRAHE  [sENTERNHLed ALPHE OC Q¥YSBMATSEr pam was
over the |3GIEONCERFILARPON |oP~Hi-ihal DHELFh|i nthé) f epdst ock.
b4 PCTI EPQO §4398 TABLE 1 SEPARATI AN OF’SATURATED
ROM QLERKNS T@FALl SATLRATED [l NTERNAL AL£IA DXYGENATES
L 3 HYBROGARBONS—O-EH-NS—OHEEF-NS—{vt——04
) e Féedst®ck 15056479, 028. 362-6 Prjodéets Trace
pTT ace Product, Bg278. 77,7935, 3 EXCI[USI Ve Of OoXygenat ps
T $EFP€am haviha It he cofposiltiofi®set] forih In ’
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‘Exclusive of oxygenates

EXAMPLE 2

An F-T stream having the composition set forth in

Table 2 was treated with anthracene.

This F-T

stream was

derived by passing syngas over an FT catalyst and

subsequently distilling and collecting the products in

the boiling point range of pentyl to nonyl

0.6 moles

(112g)

(Cs-

Co) .

of anthracene having a 95% purity

and 96 g of the feedstock were placed in a 300 ml

autoclave.

nitrogen.

The autoclave was sealed and then purged with

The autoclave was heated to 255°C for seven

hours to form the Diels-Alder adduct between the olefin

and the anthracene.

during heating.

Once the reaction was complete,

cooled to 20°C.

glass flask and the unreacted olefin,

hydrocarbons,

the reaction mixture by distillation.

The autoclave contents were stirred

the autoclave was

saturated

and unreacted oxygenates were removed from

The material

remaining in the flask was heated to a temperature

ranging from 300-350°C to dissociate the adduct to

anthracene and Product A described in Table 2 below.

Product A was separated and isolated from the anthracene

by distillation.

were analyzed by gas chromatography.

The product mixture was transferred to a

The compositions of each Product stream



Table 2 was treated with anthracene. This F-T streamwas derived by
_passing syngas over an FT catal yst and 5 subsequently distilling and
col | ecti ngwidwereprroducts in the boiling point range of peryHpod/@3gsony|
(C5-Cg). 0.6 nmoles (112g) of anthracene having a 95%purity and 96 g of
the feedstock were placed in a 300 nml. -a@ébocl ave. The autocl ave was seal ed
"and then purged with O nitrogen. The autoclave was heated to 255C for
seven hours to foras tden DieelseeAl desm adductathet weesclde olpebdnctand the
ant hracene. The_aut ocl aven gontents re stirred d heat i n ce the
reacti on was corrp? e?atl hen‘éﬁ%‘ogl ar\ll\gel he f§e§58| Cé%IrL’j q%@éd ?heg?)%gd]uct
m xture was trahsfar rethtegtaovgkasise fctrasienamdtuhe eradmae@l@tfelﬁmn
saturated hyd5ocarpons,. And -BAEEACT & (LY 3eAALESC MBI & JGTOVed hrom the
reaction mxture by distillation. The material remaining in the flask was
heated to a t ehpkt RUIEEG FangiAle FPIFHLB0GO350TT thyY oﬁ7sg§ocﬁafiel’f‘he adduct
to ant h(rjacegeo@éhldaﬂr Qﬂ;@qtlnAcﬁewmbezdedrmcIalal ega @Q{lﬁjﬁ-ed Brrodugs . A was
separated an sol at e rom.t he. ant hr n istillatiaon. e
conposi ti ons o'# ed odriidt ét?"énéﬁ ca}c—‘f"‘rﬁ\c %aﬁggﬁedsrbﬁf ya 5h}g5rﬁt ogr aphy.
0 WO 00/68171 ﬂ(‘él'/dEF?(}.Cés’r&&a%oa 2f ik Anadanlbéisebm Hrcomcthd dateamn Tabl e
2 froduct A s SRRl eberd LalRhg. ol ebh st enbaandioreral
ol efin content” over ct he "concentration o r | ef i overa ol efin
cont ent!0i n t hepfesmidt dek ther éands raddot ab mpsntzmﬁ cllﬁé*ldi in alpha olefin
content by 579% and in overall olefin content, Product A was enriched by
348%% The olefin purity in Product Aaghkefpn streamwas 100% The
Ucentrati on of internal oI efl n i n PrTclTE't—A stream was i ncreased over
concentrati on 3 ; e = ok by an

anmount of 163%
COMPOSITION TOTAL SATURATED INTERNAL ALPHA OXYGENATES
WEIGHT | HYDROCRRBONS OLEFINS OLEFINS (Wt .%)
(g) (wt.%)! (wt.%) (wt.%)
Feedstock 96 72 12.42 9.9 5.7
Product A 8.0 0 32.7 67.3 0

4. 66 wt.% of 2-olefins and 35 wt.% of other internal olefins

‘Exclusive of oxygenates




TABLE 2 SEPARATI ON OF SATURATED HYDROCARBONS FROM COLEFI NS

COVPCSI TI ONTOTAL SATURATEDI NTERNALAL PHAOXYGENATES

VEI GHTHYDRCYRAHBUEOLEFI NSOLEFI NS(wt. % (g) (W . 99" (wt . %) ( WECTHHP00/04398

Feedst ock967212. 4a9. 95. 7 Product A9.0032.,467.30 a: 66 wt.% of 2-ol efins and
35 wt. % of other internal olefins Exclusive of oxygenates WO 00/ 68171

PCT/ EP00104398 - 26 CL Al MS5 10 15 1. A process for separating
olefins fromsaturated hydrocarbons in a feedstock, conprising: a)
contacting a feedstock conprising olefins and saturated hydrocarbons with
a linear polyaromatic conpound undet conditmons effective to forma
reaction mxture conprising |linear polyaronmatic conpound-ol efin adducts
and saturated hydrocarbons; b) separating the |inear polyaromatic
conpound- ol efiln adduptscésonidtheepatrarated Ipfdmscdrbonsatwrattdse reacti on
m xture to for d, hydr. sddgAm an adducted ol efin
stream C) di ssmggfg?%géé‘%ﬁ rhlanef(ag!(ré%k8i33£/]]z(ir oén(?gatl csgggpound ol efin adducts to
form |inear polyarofati cceviiroundsa AAEIatPDt TaMrPrdsaPesetsoms ang

optional ly d) separahtfgatdre Hym&arB@hyaﬁmﬁlu QigeHpopEtyafdarad in step
c) fromthe olefin conposition; the ol efin conposition is enriched
in the toncentrati GATBPYS eFidss 6\98?11:?\: %cﬁfcf&‘fttll?i?l bh ’g MSAefins in the
feedstock. 20 2. Theepeooessniacaoedbogpt s tlailinéarwpel garorae c f eedst ock

[ tacted with | |
s contacted with a.Lingal RAIALONRKLS: s SHIPURL-AL R | RIRRLALYLS,FaNgi ng

bj separating the linear polyaromatic compound-
olefin adducts from the saturated hydrocarbons in .
10 the reaction mixture to form a saturated hydrocarbon '
stream and an adducted olefin stream;
c) dissociating the linear polyaromatic compound-
olefin adducts to form linear polyaromatic compounds
and an olefin composition; and optionally
15 d) separating the linear polyaromatic compound
formed in step c¢) from the olefin composition;
whereby the olefin composition is enriched in the
concentration of olefins over the concentration of
olefins in the feedstock.
20 2. The process according to claim 1, wherein the
feedstock is contacted with a linear polyaromatic
compound at a temperature ranging from 150°C to 290°C. .
3. The process of claim 1 or 2, wherein the linear
polyaromatic compound-olefin adduct is dissociated by
25 heating the linear polyaromatic compound-olefin adduct to
a temperature ranging from 250° to 500°C.
q. The process of claim 1, 2 or 3, wherein the
feedstock comprises a stream derived from a Fischer-
Tropsch process.
30 5. The process according to any one of the preceding

claims, wherein the feedstock comprises from 15 wt.% to



3. The process of claim1 or 2, wherein the linear polyaromatic
~ctonpound-ol efin adduct is dissociated by 25 heating the |inear polyaromatic
.compound- owefdossmtlduct to a tenperature rangi ng from 25@FCTEPSGBE 4. The
process of claim1, 2 or 3, wherein the feedstock conprises a stream
derived froma Fischer- Tropsch process? 230°5. The process according to any
one of the preceding clainms, wherein the feedstock conprises from1l5 w. %
to R WD 00/ 68IP1wPCT/ EPODI0438&eR70on e weighsl efi Al - baReEe b tUse iiei ght
of all ingredientscLpBysthex feedstock: 6. The process according to any one
of the precediing clains, wherein the feedstock conprises paraffins in an
5 anount rangi §g fr &AESPIRCDHT GCFITRENT BASEY GRE PhetiRi YHTCEDHR ™ |

i ngredi ents incthenteedsd oclk the FhedptocesSomaaaerdi pgradf oy onenof the

preceding clains, wherein the feedstogk has. an gverage carhbon nunber
rangi ng ?gr om C3MesBt ahg" fHE &iF™ ﬁewﬁrédtb%?%aﬁ’tq'fogﬁggi cr’f‘sTt)]rleeci"’ees“-’ih t he
feedstock is wotthablt hegredigmtef inChbh&20eedstrgdkusi ve. 8. The process
according to agy ong, of Lhe. oreseding, claim, qiepel pulhorlidadl

pol yaromati ¢ corrpound onprises an céne or benzant hracene. 9. A
Fi scher - Tr opsckleompositényirc dimgr fserAgt odd atd anepEAT AdGRbHE? &Pl ef i ns, said

conposi tion hayj,Age AN, AYEI AP r SAEDAS,, NERDEIm 2081 Bl b RIS dMiCI8,
conprising: a) at |least two |inear alpha ol efin species havin fferent
carbon thain | eAgERB; SBRFIHS tife tp\ﬁofﬁﬁgft%‘f‘%d&m‘”ﬁgﬁfnl F%%arraréqgepr? ol efin

speci es of said.at,,| pasiciuMidel.near al pha ol efin species are each within

the range of g to G8 I NRlHSLYRe-G)ngald P JMRShPLAGOTLIAN i near
‘) claims, wherein the linear polyaromatic compound
comprises anthracene or benzanthracene.

15 9. A Fischer-Tropsch composition comprising odd and
even numbered olefins, said composition having an average
carbon number ranging from Cg to Ci;s, comprising:

a) at least two linear alpha olefin species having
different carbon chain lengths;

20 b) the two most predominant linear alpha olefin
species of said at least two linear alpha olefin species
are each within the range of Cg¢ to Cyg, inclusive;

c) said two most predominant linear alpha olefin
species are present in an amount of at least 20 wt.#%,
' 25 based on the weight of the olefins in the composition;
. d) cumulatively, the total amount of linear alpha
olefins present in the composition within said range,
inclusive, is at least 40 wt.%, based on the weight of
the olefins in the composition;

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

f) a cumulative amount of aromatics, saturated
hydrocarbons, and oxygenates of 5 wt.% or less, each

35 based on the weight of the composition.



species are present in an anount of at least 20 wt.% 25 based on the

wei ght of t 0%}6gzlf}ns in the conposition; d) cunulatively, the total anount
of |inear alpha dlefins present in the conmposition wthi ﬁcgfawgf""r‘%?ﬁge,
inclusive, is at least 40 w.% based on the weight of the olefins in the
conposition; 30 e) one or nore odd nunber 68 ol efins within said range
present in an anmount of at least 10 w.% cunulative, and f) a cunul ative
anount of aromatPes,# satif e ed “ORY AR oTAPHTTIS 108N A2 BXRY S L85 Wt . % or

| ess, each 35 basgsh afuridie Weinghhgof rée,cesposi tbapr i AWRPR/68843 ¢

PCT/ EPOO/ 04398 - 28 . 10. F. Tischer-Tropsch c osition having an average
car bon number r&‘ﬁ%iﬁg“?arrorﬁl@gat 8T€thnc%%§r’1e§i ﬁg‘eé{’gl%lagfter%%ﬁfﬁg’ér al pha
ol efin species bawvimglefidther eithcarboid wingien Leofbéisver tat neaatdsdange,

i ncl usi ve, at | gasy (?Pdﬁn‘%‘a-r%ﬁgpé'gféfin%' phg;g! E&'n[g'és't%.? d .Gopposi L4 on
conprising a nost predom nant ef'n ‘speci es represenjte nby n* car bo
nunbers, wher ei @ mért mnadomdsenpr edohd hamecdkeef FaPEpERTitesl bivas edther n+l

or n-1 carbon nyphelss, nd whar ehd séitd mdseMBeshbh i OMir3gS sge W« §0 OF
| ess of saturated 10 hydrocarbons. _ ]
has eithHer n+l or n-1 carbon numbers; and wherein said

composition comprises 2 wt.% or less of saturated

10 hydrocarbons.



