WD 00168171 18 COctober 2003 PROCESS FOR SEPARATI NG OLEFI NS FROM SATURATED
HYDROCARBONS The present invention relates to a process for separating

.ol efins frpgysahyrated hydrocarbons, and nore particularly to a process for
separating olefins from  saturated hydrocarbons in a Fi scheQctslsgp2003; FT)
stream 5 Many industrial processes produce ol efin/saturated hydrocarbon
streans that are m xtures of olefins, saturated hydrocarbons, and
oxygenates. Oefins are frequently used in the manufacture of polyners such
as polyethylene, as drilling nud additives, or as 10 internediates for the
production of oil additives and detergents. Sone industrial processes
manuf act ure ol ef i NnBRSECEEaNBORYSERARFAITNG PLEFHINE hEREHSHUBATEY al pha ol efin

catal yst to produce m xtures of alpg £¥ﬂé&ﬁgnal ol efins having a broad
range of carbon nunbers. However, 1 9?§§se Streans rely on the use of

ethyl ene as a feedstock material, which add a significant cost to the
manufacture of the olefin. On the.qther hapds {he, Rl Jurocess . starts wth

. . present 1
an i nexpensive feed%?ock, syngas, generally derived fromnatural gas, coal

coke, and ot heerzas bonaoceossi 20 compeandsated nfaker 14 guifers a@énPrrsed of

ol efins,  aromRLics,; salyral 6. AR QX genalesro dhe Rl driogesgonhovever, | s
not very sel etiive 10 the pro&hctiqn of Qlefinqﬁ ile reaction conditions
and cat al yst satanatbed thymd a4 besFufacBUuF &SN TTEARTSCH 5 25 €A% desi r ed

speci eg Wi thin the,FT, product ;shr e3m.8skargesd ey canirage sefcut-heeBT stream
contains other types of conpounds which nmust be sqparatedsfron1the ol ef i ns,
whi ch ol ef i Ney@FRCIARAT i B2 aFvd TFREN 288 B FTHT TiTFF & & "Srar ket s.  For

exanpl e, a typigals COMBIGidlaBhnst r eam 8Qyyédd cexont &ilrfarm xteare of

saturated hydigr()ﬁ?c?gebnotnls}r t?@é'ci”gma tm:,? 32%&%??3&% _og colymers such as

| polyethylens, 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 cf alpha and internal
clefins having a broad range of carbeon numbers. However,

I5 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 cf olefins,

) arcmatics, saturates, and oxygenates.
The FT process, however, 1s not very selective to

the production of olefins. While reaction conditions and

catalysts can be tuned to manufacture a stream rich in
the desired species within the FT product stream, a large
percentage of the FT stream contains other types of
compounds which must be separated from the olefins, which
olefins are purified, and then sold into different
. markets. For example, a typical cemmercial EFT stream
will contain a mixture of saturated hydrocarbons having a



18 Cctober 2003 broad spectrum of nol ecul ar wei ghts, olefins, and
oxygenat es such as organi c carboxylic acids, alcohols, ethers, esters,

ket ones, algdehy@ps and small anmounts of aromatics. Al these conpounds nust
be separated from5 the crude FT stream before a parti cul a8 casmeODE0ON Mmay
be offered comercially. To further conpldicate the separation operation,
the FT stream contai ns conpounds having a w de spectrum of carbon nunbers,
as well as a micks \sarsizatrymob forefsnslar armwgiong sfr ear C22 200 Speci es, 10
internal Iinear, olefins, ;akphaslinear: olefins, internal —branched ol efins,
al pha branched olefins, and cyclic® olefins, fmany of which have simlar

mol ecul ar wei gHthers.Segacac nke etk 5 sol-&tShngehadd &pett e¥"9W bo Sdasy t ask.

Conventional djsid:l-hati onamet hods argndouequentky 15 insdequat .t separate

species having closely related boiling points. Various processes have been

proposedl to efficcicenfry FTsepatdit & 14 °dif PEFEAE = SPBCTEFR I FP FRadtream with

sufficient puidet yrichat sacpand i€ ary .COMROSukLAAr i Somdl Beceptaal e in the

i nt ended application. These r,ocesse?Plsé fggrﬁgegar ating out different species
| ecuFar

in an FT stred®PerAEEE0e”PHE U of | Faf s 2 W AT EPE R8st ri ct ed
to a feed havihagiag aveiagesmaihram pRUENker-bAnNgem€h 45 waldr @asl kmi ted than

a conposition containing a braad .25 spectrum of average carbon nunbers
rangi ng from C%E’ézﬁ?f-rﬁ% %ésjeoqd‘fc%lé'féhgﬁagl?%s?ﬁ%r? ‘hggﬁsgp()?l“s‘a‘per-
fracti gnat ersiattenadpbimdad cdtefiingh pipbsul tneand lidfEnsusénsckrnal

ol i goneri zatipn_catalysts-or_ et i fi ' niques t Lter the boiling
poi nts of theggf)lé%l;‘%% ;gine St'healigﬁas%%gé%ggﬁ{/a%@ 11rrggﬂlasgt i"?/l(gji (r%g'?ﬁ(‘)gs for
separating spéefessi many BFE sthicanmhdeensinl honeverecudelredeigbky- react with

ol efi ns whi | eséggy%w@ge% % 8heehoPahalli fisecids wauld Rgsgesiipble to

conduct a separ n operation on an FT streamin which thé activity and
life 35 of tfensepuiendngliagéntarsonoheti?dhisted IHFCREYr esence
I5 inadeguate to separate species having closely related
beoiling peints.

Varicus processes have been proposed co'efficiently
separzte the different species in an FT stream with
sufficient purity that a particular compeosition 1is

jZO 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 &n average carbon number range which is
more limited than a composition containing a broad

25 spectrum of average carbon numbars ranging from Cs=Cye,
the use of exchange resins, the use of super-
fractionaters often cperated at high pressure, and the
use of oligomerizatioh catalyscé or etherification
techniques to alter the boiling points of the species in

30 the FT stream. Many reactive metheods 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 i1s not diminished by thes presence



18 October 2003 - 3 of inpurities in the stream such as oxygenates; which
remai ns active under a w de band of average carbon nunbers ranging from
C5-C., and which distingui shes between olefins and paraffins in an FT
stream US Patent No. 4,946,560 described a process for tRhgodsesrrapgon of
internal olefins fromal pha olefins by contacting a feedstock with an
adducti ng conpound such as anthracene to fop¥1an ol efin adduct, separating
the adduct fromthe feedstock, dissociatingthe olefin adduct through heat
to produce anthr adEndTENEiAR26] 47 Bhe CHIfRANt iHFTedti OHEGSNATAFphELdFRS i n,

and separating out-af-hesaRtRKEgcepeed s ondhe apha o2 aikeRagdhia-pehier ence
does not suggest the desirability or the capability of anthracene to

conduct a separatPéﬂbéﬁéréﬁﬂéhﬁ%efﬁﬁ%ﬁh ~&ag-uEiide ¥R O &EHBAEIERAS ol ef i ns.

[ T5- A- 4579986 di S¢j.0988na0REeECESSadP pd e ArepaAmAkinORT Qkrbhgear ol efins
having at |east 10 and at nost 20 carbon atons per nol ecul e. Cracking

experi ment (6) thereUﬁ Basert . 194560 geserirast RoRTEERSF sEPRGLAS

substantially of 29%1:%1%9 phefins oiheielsefriras atpRbeBlcksnsaby to be
95% and t he a- olefl s content 90% The present invention relates to a

process for sepafFfiFAgtdnefnfesdvmSatiitd: 88 RYdP6EaPBORSTPALRD FoeRIsiDHCk,

conpri sing: a) coghafthpgnag §§e§§&9Qﬁ1QﬂﬁﬁﬁhShaaquefbﬁﬁaéagxnéaiwéated
hydrocarbons with a |1 near yaromati c ound _under " condi t i ns effective

to forma reactlondﬁP%Fuféoﬁoﬁ%ﬁ|@ﬁﬁﬂqucﬁéa@lﬁépﬁéﬁ6ﬁﬁﬂlEhec6%% RS n

adducts and sat ur gheduby dhOLQr €9 Srodude SRAFAELAE bHa bhneaszpel yaromatic
conpound- ol efin adducts fronlthe saf yr at ed hy%i %arbons in the reaction
mxture to form aCSEPREAELEP % adPPEaRLEAIRand B dRER 2ER THRT i PRt

stream TH 1 4R2P€gguaﬂﬁﬁracene from the alpha olefin. This refarence
' doss not suggest the desirability or the capability of
anthracens to conduct a separation operation between
saturated hydrocarbons and clefins.
US-A-4579986 discleses a process for the preparation
of linear olefins having at least 10 and at most 20
carbon atoms per molecule. Cracking experiment ({6)
therein describes a light liguid fraction consisting
substantially of linear Cs-Cz olefins. The olefins
content is said tc be 95% and the oa-olefins content 90%.
The pressnt invention relates to a process for |
segarating olefins from saturated hydrcocarbens in a
feedstock, comprising:
a) contacting a feedstock comprisiné olefins and
saturated hydrocarbons with a linear polyaromatic
compound under conditicons effective to form a
reaction mixture comprising linear polyaromatic
compound-olefin adducts and saturated hydrocarbons;
b} separating the linear polyaromatic compound-
olefin adducts from the saturated hydzocarbons in the
reaction mixture to form a saturated hydrocarbon

stream and an adducted olefin stream;

TH1492PCTr.dox



18 Cctober 2003 3a <c¢) dissociating the |linear polyaromatic conpound- olefin
adducts to fora linear polyaroratic conpounds and an ol efin conposition;
and optionally d) separating the linear polyaromatic conmpound formed in
step c) fromthe olefin conposition; whereby the ol efi n corgOstobérdD0ORs
enriched in the concentration of olefins over the concentration of olefins
in-the feedstock. MI4c PCTlIr.doc WO 00/ 68%273a - 4 18 COct ober 2003 Tree
feed streamto be treated COyEUdisRIndt t¥8ast negkebbnsaanfa oot %&lﬂrﬁ&n -
hydr ocar bons- The cl ass_ of, ;;adté'iurate hydr ocarbons aS_used herel |nc?udes
at least a paraffin. e UG Ss ZPu k2t Bd L ApER5cBPbBAS oMY @l sBnBolmEs ude

other nolecules such as;mdys Pkl iRspoARLoLat | Braeaps: 4Ryl cppound
containing at |east one carbon-carbon doubl e bond. e ol efi'lns my be

linear, branched, corffludRFEFatesht &NF AiPERHI BCHEBHPRA bbf oRom: efermg dng
the chain, substitutedn wishedi tbadenkoctoBlAl BoRbybi®la@l i cyclic groups,
or contain heteroatons. The olefins may contain_aryl nmoieties along with an
aliphatic or cycl oHISERR# " QeSiiedy BWCPRPAR3LRE0B ke CRBAPRRMET dihsmy consi st
sol ely of an aliphadident @el@akirpBatkensobvey¥ciRal Lphadd e M £d), ald phatic

noi eties 15 on the conpound. Preferably, the olefin is an aliphatic
conpound. The ol effd# i@ B& kHenéR_EASERPSK: near. Exanpl es of  branching

i nclude al kyl, aryl, or alicyclic branches. The nunber of unsaturation
points along the chainis also 20 not limted. The olefin may be a nono-, -
di-, tri-, etc. wunsaturated olefin, optionally conjugated. The olefin may
al so contain acetyl eni c unsat urat-i on. ' :

TH 1492FCTIr.doc



An al pha olefin is an ol efin whose double bond is |ocated on both of a and
P carbon atons. An a carbon acorn 25 is any term nal carbon atom

regardl ess WO H@atMliong the chain is relative to other chain lengths in a
mol ecul e. The al pha olefin may be |inear pr_ branched. Bragasban2003
functional groups may be | ocated on doubl e bond carbon atons, on carbon
atons adj acent to the dauble_b carbon 30 atons, or anywhere el se al ong

t he carbon backbone.‘r‘l“hce)flé%é“l Sﬁgggreg?nbena%/‘eéel's'g Bémérbts)?%e‘?lte,*vﬁse‘? ein two or
nmore points ofclmisaturaad satmaytbe hoemedampwheleeatbagstdhe nol ecul e, so

long as at |east,.one doubla Bond L5101, 3leRR2,POSLE 00/681;1 _ 18
Oct ober 2003 An -1 nt er nal “ol e?i‘nm_sS an oLIE:efdi ne\/\ﬁg's'eg'd%% é;s b%%])deia/ss’ Focat ed
anywher e al cng 8@ féarbonTehat he exceptssiv rangd tedndpatbeny baay atlem The

i nternalsol efinqaydeckhbear,) oF, ranched  sThe h ggation of a branch or
substitution on the internal olefin is not |limted. Branches or
functional. groups fay°bBIIBCEITH it FETEGUBEeCPOR: TG dtesids, °8R car bon

at oms adj acent chenthecdeybh eahend: GyRON ahense OInANYW&L 16l:86 ral ong the
carbon backbone. The olefin may also be substituted with chemcally 10

reactive funct FOAAFTEGr otipd. "B €976 1EhBHT B 15 434 BPédBunct i onal

groups are carbayyheral sehydendkeine,in,t Bubs-ethesd, hydndped:tuard,am ne. The
nunber of  functional %royps on ,a l.,ecule is not |limted., The functional
groups may be T8%atel AW widr & a’flcé%gthgr%p?:’aroo’bnm&'r@I%B‘ohg“?ﬁé’alt@éﬂstock i's
general |y produced Tys comfema alay ppocessesrsucivias ifelke adbhgoreehzat i on of

et hyl ene, opt] ly. followe .isoperization and. disproportionation.
"Alternativel y,é?@T“é*e%sc‘fJoé‘ "gﬁ%xﬁ@?‘i pridduted “i)lyncq‘tlﬁ‘e tﬁlgsg &F-Trcpsch
process, whi cheewygpdwall ywr oent acnsiathighe oy oporan ed iphaparaffins. A

_Fischer- Tropsch- process «qat abyt Leak Ly hydr.agenates .00, Lo« PLOGYES: s o
15 on the compcund. Preferably, the olefin is an aliphatic
ccmpound.
The olefin may be branched or linear. Examples of
branching include alkyl, aryl, or alicyclic branches.
The number of unsaturation pcints along the chain is also
20 not limited. The olefin may be a mono-, di-, tri-, etc.
unsaturated olefin, optionally conjugated. The olefin
may alsc contain acetylenic unsaturatiorn.
An alpnz clefin is an clefin whose double bond is
located on both of @ and f carbon atoms. An o carbon atom
25 - 1is any terminal carbon atom, regardless cf 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 carben atoms adjacent to the double bond carbon
30 atcms, or anywhere else along the carbon backbone. The
alpha olefin may also be z polyene, wherein two or more
points of unsaturaticn may be located anywhere alang the
mcolecule, so lcng as at lesast cone double bond is in the

alpha position.



conpositions containing aliphatic nolecular chains. Qther processes for

maki ng feedstocks which nay contain 25 m xtures of olefins and paraffins
Jnclude tha, (%%@/,qrogenati on of paraffin, such as those nmade by the Pacol TM
processes 0P ,"and the cracking of waxes. The nost pr efsepéeBef20edst ock
is that obtained froma Fischer- Tropsch (FT) synthesis. 30 FT catal ysts and
reaction conditions can be selected to provide a particular, mx of species
in the reaction préduéPcSEFean?-For™ exafpl 61°th8 Partt cutar-Tatdly st and
reaction condi ti,0Qs cARY;bent upes: &0; enhancesthecampunéxedpc odefims and
decrease the anmount of paraffins and 35 oxygenates,ip the stream . .

Al ternativel y, CEBBLBALaF§EPONG 087 6817°F ~Tcor18~Rrdbet 200F and 184ct i on
condi ti ons may ,ke,tHREH=&0 enhance:-ddien afountrehcpasaf fims: and: ideceease t he
amount of olefins and oxygenates in the strea ne ly, . the reaction
condi tiohs wil F“@aﬁ?tea’éﬁenﬂjr#g”brrst Wé"i;}ﬁg"g gléq%?%‘%% erpl oyed. The FT
reacti on tenpeerahyresnyaryrduomad00Ce Ao5600€d an fnd edoulyas Pmassure to the
reactor from atnospherjic to 10.3 Ma Q0_psi Jatiha from
0.5:1to 5:1, CﬁFBE%r% iRiaki r%r}ncf‘gé?)f taf)tjogl.DZ:a?,’ég%lﬁtgg&sl ﬁgéulrglzi/&gﬁa%ghgo

vel ocity rangi agrbeonmdoto, 1 GO wiarkhelse AL9aEi 1y GFrbaed@dbonessel
configurations can pe used.. incl udi L di nit il edh); Ja a fixed
bed, and a slurri edph%e%fe%ne T n%el%g)t %Eeg}xﬁgg%ggge{)gﬁsgfa_n bécggﬁasted by

t hose cfo ordi naeycskvé | fdrocoiptriati Zeoeps -f ofkarP bR it Fhemisadrddduct s,

i ncl uding hydr o6aLbons. « L RALL Gulatly o0l e Hiscand dipascof, akedi ns. To
illustrate wi thou Ylmtatlon, in fluidized (entraine bed(s), the
“tenperature oftheactsBrmet.s hysiteryty @RPgRTiRe g. "Fré*‘nd?“ﬁrggerfro m 280 to 350C,
preferably 310¢t0-340G 1 IfrAdd ¥8da2Qobeduleacs aidis)Lins uesed, Thee reaction
tenperature is .
functional groups may be lcocated anywhere alcong the

135 carbon backbone.

The feedstock is generally produced by commercial
processes such as the oligomerization of ethylene,
opticonally 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 CQO to produce
compositions containing aliphatic molecular chains. Other
processes for making feedstocks which may contain

mixtures of olefins and paraffins include the

23
; denydrogenaticn 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-
Treopsch (FT) synthesis.
30 FT catalysts and reaction cenditicns 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 tc enhance the amount of
oilefins and decrease tne amount of paraffins and

oxygenates in the stream. Alternatively, the catalyst

[P¥ ]
b




generally ranges from 200C to 250C, preferably from20 to 240C, and when a
slurry bed reactor(s) is used, the tenperature is generally within the

range of 1900 to 270C. 25 The catalyst used in the FT process is any known
in the artYOPBYUd I eferably from anong nol ybdenum tungst e8 o@sskr@noap Vi1 |
compounds, including iron, cobalt, ruthenkum rhodium platinum palladium
iridium osmum conbinations of the foregoing, conbinations with other 30

netal s, and ea£hbb€&¥@ridht&BﬁdﬁFeaﬂﬂEhab ﬁ@rﬂrak:&& sahlaays, cee as an oxide
or carbide or other coppoun salt ron based and cobalt based

catal ysts have®™fdind’ Tt "”_:éSMPé gfcuiis‘ antt ATPHEAI G Ras® 9af ned
i nportance as andmeialador-dsheéncatal ysteahi ch favours the WO 00/ 68171 18

COct ober 2003 formatg on _Iof d_hl gt{matl ng, waxy. SFPQeQ"%%Sund‘f |D|a19h pressure

conditions . Those kil he art Wil recogni ze ch tat al ysts and

combi nati ons widdedadvaurent heenapp$ act ua!ceulm"redﬁmemdlospem e€shenfThe FT
reactl on 5 YT 0N oFQL ENAID! £ f UM, 10R: CONIAUPNT,R LRI QIDL Er Such
és on-a si

as potassi um or oxi I ca um na, ica-al um na support are
known as FT st retsiscucat abysts. rénotdrers muarmrnesrvseme usel ®f3 Mebal t

netal . Cobal t ha‘%ﬂt gg ?qva ge quﬂ%odgg Rg<LEsSy z]f'?a]] mgthang during

synt hesi s as co ol der’’nickel  based ¢ ysts, "and produces a
w de spectrunP@E*sp@@llefs OWHﬁthécpr%ﬁerlrsépécﬂf-énl"@‘#flsurfmﬂqes pronoters,

and ojfer netah combi pahhoRg. side 10%1'1&; eabalystnsan, bey Juned f g
manuf acture a conposition'rich in the desired |5 species. O her cat aI ysts,

such as iron- éSBEFPfal’Péﬁﬂc%?'hﬁ%-t@tl&rné EABWAS f BFeEhettelasliat vi ty  t owar d

olefins undegicertakbh PERELSSHLONWE, oras fikbe sadal 36d . may: e fused or

precipitated, or sintered, cemented, rrpregngt ed, kneaded or rrelted on to
20 a suitabl eP8tppoffe temperatire -n chese s can be adjusted by

those ¢f ordinary skill to optimize the formation of FT
15 products, including hydrocarbons, and particularly,
oclefins and types of olefins, To illustrate without
Ilimitation, 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 temperaturse is
generally rangss from 200°C to 250°C, preferably from 210°
To 240°C, and when a slurry bed reactor({s) 1s used, the
temperature is generally within the range of 190°C to

270°C.

“he catalyst used in the FT process is any known in

I~
n

the art, but preferably from amcng 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. Ircn based and cobalt based catalysts have
found common commercial use, and ruthenium has gained

importance as & metal for the catalyst which favours the



The catal ysts may al so contain pronoters to pronote the catalyst's
activity, stability, or selectivity. Suitable pronoters include alkali cc
,alkaline earth netals, in free or conmbined formas an oxi de, hydroxide, 25
salt, or cBfIPRYY1 ons thereof. An FT stream generally contigigobsr200al |y no
sul phur or nitrogen conpounds, which nay be deleterious to other catalysts
whi ch derivatize the olefins or catalyze the reaction of olefins in other

ol i goneri zat i gn @k -30n pok yreti zed 1 omprecessess - Regandd ess-of t he net hod
used, however, the FT process is .jot_very.seleclive.to.a  ,particular

speci es, and yiréFd8*a 6\?’8%‘ variet yqnno :’“sﬁé%i‘zgu Wt hﬁ\ a po?rlgggéi tion. The
| i near pol yar @eabke:iconpoltd ased-ists kedprotessat 3B dfvihe 1FHABHt i on, is

particularly wel |l adapted. for A 171.-:@ 48 £rtohar: 2003
separation of \Qg‘lee?‘iafﬁégg??%urﬁ"sa?%% \ellge%gﬁrggca%bohg i%Ban, FT streamis the
presence of oxpgenatesosi NCES DXpFEHEtes [udaenof R I3 EHMY v i npair : he

per formance of the | Ln%?rfh Dol yaromatj-c coppouad. oW | gireference is made to
a FT stream FE I8 to e understood that any stream nade hbyp_[any process
contai ning okéhirhsaand: st st wd WidoE4PBohs af® SUi'faii® Teedst ocks for

t he process of £.PI S _]j:l‘gé-esl‘l_ It QhorrMRSkxefpite FI e easws «contain from5
w.%to 95 wt .S%M‘I]geb][ ef(?ér.]gs% t he remai nder bei ng sat ur at ed L%;drocz_stLrEtgg___)’ns

conpri si ng parabtiBstart cy dGFdtarisns eaddvdptiThal 1 v - Gther Scorfpounds

such ag, ar omaf,ibcs, 9Pt honald 5 /6aM=aIiRi A coaburead etb orhaungateur atied<al kyl
branches, and oxygenates, ~based on the weight, of_all..ingredi g)@tcs kn the
feedstock i s BEFRANTE TR 1 Spr GAESFIGFUFRE FnvhHT i Uh.C The preferréed anount of
ol ef i ns preseptthntdefherstdeamtianges &oone 1155 WR %% €26 ~W21% based on

the weight of all Ingredients in the tgedstock. The Amuntobe
E runed 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, xneaded or melted on to
20 a suitable support.
The catalysts may also contain promoters to promote
the catalyst's activity, stability, or selectivity.
Suitsble promoters include alkali cr alkalines earth
metals, in free or combined form as an oxide, hydrcxide,
25 salt, or combinations thereof.
i 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 cther oligomerization or

30 pelymerization processes. Regardless of the mathod 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

33 of the invention, is particularly well adapted for the




| i near al pha olefin in the FT streamis not |limted, but 20 preferably
ranges from15 w. to 60 wt.% based on the weight of all ingredients in the
feedst ock. The amount of other ol efins, including branched al oha clefins
and intern¥P%P8Ti ns, both linear and branched, is al so n@tOctbberizoed, but
preferably ranges from1l w.%to 55 w.% g 25 nore preferably from5 w.%to
45 wt . % based on the weight of all ingredi ents in the feedstock. The anount

of paraffin in mpst . FF’ oStLeans, £ V\% a 5090 WMoY I Sone FT
streans, the FT cata yst 1Is fune to enhance the olefin concentration and

30 decrease the~ pataﬁﬁmn—%omm THENGR. OFnokHesSea 5t f eah®se TIPSRt of

paraffin genergll ¥y, frang Loanei}loméé_%% of - thensteeam dm other (FT
streams where the FT ca aI yst is tuned to enhance the anount of paraffin,

the amount of PParafPF#A~ifh FHP X %eam ranges from65 wt.%to 99 wt.% 35 The
anounts of other coppoundss idrend=l ist head tsUshrass MR 00/ 6&1 7k +o9be5 18

Oct ober 2003 0;:yger.a ves an aronm tics, Kﬁ%uﬁ'{ m)st of the r emai,nder  of
the FT stream UBRIFar¥CYenerald’y sresant Mene ging Frémrs @t . to
30 wt .o based @mefhea V\ﬂicghia@fraa;leln hiyag6edt em s aretshe.u‘ae:e.céstock M nor
anounts of oth %{ roduct s and iﬁr’r’gurltLet?}h Ieses As an o vr\{t_. may be
present in no ? Ltreay. HPite PFEEEST 02k ™Y HE 5 pr 0leSSed®ET stream

whi ch has beenoft af:ziudmacr‘eétamdlnercputaim et doy 5a9~(ror%verrmt iPGnal: - %
distillation, g actl 3:n Q:rem%t h Qa&mité%]l%%rqathl N .10, Lenmove sone of

the paraffins, oW rml‘ecurar Speci and "oxygenates from
t he crude st reamprﬂﬂmm measépasatﬂn@ncmleqmqa@rflm§rc@rmuepedf)b?lﬂ}’st| I 1ing

the reaction mxlule GOMAY BYchNGs addicleidd dot keheLs ednthak dhe
feedstock used Tn the process of the I nvention contain an average carbon
nunber rang|ngs¢¢{nﬁ red or unsaturated alkvl branches, ard oxygenates,

based on the weignt of all ingredients in the feedstock
15 stream to the.process of the inventicn.

The preferred amount of clefins present in the FT
stream ranges from 15 wt.% to 70 wt.% based on the weignht
of all ingredients in the feedstock. The amount of
linear alpha olefin in the FT stream is not limited, but

20 nreferably 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 olefins, both linszar and branched, is also not
limited, but pr=ferably ranges from 1 wt.% to 35 wt.3%,

25 mcre preferably frem 5 wt.% tc 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.3%. In some FT streams, the FT
catalyst is tuned to enhance the olefin concentraticn and

30 decrease the paraffin concentration. In these streams,
the amount of paraffin generally ranges from 5 to 63 wt.%
of zhe stream. In other FT streams where the FT catalyst
is tuned to enhance the amoun% ¢f paraffin, the amourt cf
paraffin in the stream ranges from 65 wt.% to 99 wt.%.

The amounts of other compounds in & FT stream, such as

)
tn



C5- C2a and wherein the predom nant olefin species in the feedstock is
within the range of C5-C20 , inclusive. The |inear polyaromatic conpound
,effigientlwo§@@ﬁgptes the saturated hydrocarbons fromthe ol efi ns when the
average 20 carbon nunber of the feedstock and the predom n@ctolodref00Bi C
species is within this range, inclusive: 3Wen the average carbon nunber of
the feedstock exceeds the pol yaromatic conpound-ol efin adduct boils at a

| onwer t enper atyetaars mady 20bme hec Spetiias uPn™PhE €20 he 252 Feetst ock
conposi tion, therehy leaving thesg high oQiling pspecies; in.tbe.feaction

m xture bottoms containing thé adduct. Accordingly, the particular

pol yaromati ¢ reowpound and St He- part i TUlHr- ¥ E8§8FoER EORPHRITRorPSHOWl d  be
so sel ected that dhelinear pokyaeomptda compaundaqfuotefon aeductoy -
conposition in the reaction mxture boils at a_higher tenperature than the
anount df unr €ICLEE “sparaf fMPUspecies i975t R82Fedd¥t otk Bhe e T o
separate. Thereaf ere- thesteegstock streamis preferably one which contains
an average carbon nunber rangi ng frg%JSSHS to 20 gfd!noregﬁﬁﬁégqf%y
ranging from 6 to iBS ARETRESDO/BBLFE 20 PrEECEREELEl 200F WhEHSh TR e
predom nant obekihnrgae€lesatsd wididr dulregéedr apgessonvmoltusinel These types
of FT streans are. _generall rocessed by one_of _the techni identified
above to subs?éﬁf?é??§;?%nn%%P%ﬁFfigbnféiﬁrﬁariﬁ%?%ﬁT%ﬁ¥2(§3%§%€ﬁgbr
exceeding t herpapgroot E€bmLzof die tchead\iéns, t hagh oxved desi mes. ga lenpl oy a
feedstock oulside the range ol QG- C! BebaSERATAlian dachy ques  can be

used to separ 8Fe%the”83abct’ f7om unreacted reaction mxture, including

t he sel ecti onwpénhtigheseddr Poidr mpegeltyanoiat Fendenpsuits Hifd/6r 1dther

separation 15.1gchol gues, it as liauldhkigutde exbiasd | an o

crystallization. esSe techniques, of coursSe, can also

: . preferred that the feedstock used In the process of the
15 invention contain an average carbon number ranging from
Cs—Cz and wherein the predominant clefin species in the
feedstock is within the range of Cs-Cz , inclusive. The
linear polvaromatic compound efficiently separates the
saturated hydrocarbons from the olefins when the average
20 carbon number of the feedstock and the predominant '
clefinic species is within this range, inclusive. When
the average carbon number of the feedstock exceeds Cjq,
the polyaromatic ccmpound-olefin adduct boils at a lower
remperature than many of the species in the Cyo +
25 feadstock composition, thereby leaving these high boiling
species in the reaction mixture bottoms containing the
adduct. Accordingly, the particular polyé:omatic
compound and the particular feedstock compesition should
se 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 feesdstock stream is preferably

ore which contains an average carbon number ranging from

5 to 20, and more preferably ranging from & to 1B, and

W
in



be used with feedstocks within the range of Cs--20f inclusive. The linear
pol yaromatic conpound is utilized in the process of the present invention
to formthe adduct with the olefins in the feed stream As used herein,

"linear polwamasEti c conpound” refers to a |inear polyarogpdeenecmnsound
having at |east three fused aromatic rings,, 20 which may be unsubstituted or
substituted and possess simlar adducting properties as the unsubstituted
mol ecul e, and m xtures thereof, The linearity_should .extend tq ,all three of

the fused rings" P &-Three TUSET Wilg “d6hpountcTs- used and to -at “Feast four
consecutively 25aftgsed cyecli<ivwd.ngShislseazioar of ADretfamed axieng conpound

is used. The |inear polyaromatic coupund,al so.refers; 4,0.c mxtuies.qf
conpounds cont arfni ng- as® one of thei ¢ ngredients the finear polyaromatic
conpound, includbngs butswettdrvivatled temeval cta? s;omminidcenedoekieand any

30 crude m xturgs,gondai Q}L{Egecgﬁtgs&ggpgg%gdogr@Smczp_apht hal ene. The |inear

pol yaronstic conpound al so incl'udes aromatic nbl ecul es |inked together by a
bri dging group, sucht ash: evpditochEBoANENARFE reh €t P 49nRadge2<6Foch ket one

group-contai ni ng,chakn s0. |.onge-agrat. least thfee 3 kusednrtnas, af.&Present
in a linear arrangenent; as well WO 00/68171 -11 - 18 October 2003 as those
contai ni ng a het&t ok GHSMiteh S8B2RAES| AERrIIWE G SEFaF3EFBR"8F ol efi ns

from saturated hygdroca hanguriheihknearnpolyarayredatiicn e@mpeynd-has a
preferential selectivity t-oward_adducti&g Wt h ) i ne%\r}_\h al gha clefinh
conpound¥, and Reklbiitd PUYERCBERET oPBPPHES S/ Rieth =Baraftths, with
whi ch the conpowdshrisgudsr tsuahl ¥s ungeadt 1 v iuhder: raryt iopepat i ng condi tion
outside of cracking canditions._The |inear. polyar ti.c.Cco nd. of choice
i s one which ha%rYaStga&Clé‘cztai"\lnof’y f OPSFF near Al %’asxlﬁ%gl%g#“?ﬁgégpn%%uarf 3" over
cther ol efins greatsrd tHah Ieddbyochel e tipimeftdrmalylapg?: viofs1fane, nore
preferably 4:1..

inclusive.
15 The linear polyaromatic compound is utilized in the

process of the present invention to form the adduct with
the plefins in the feed stream. As usad herein, "linear
polyaromatic 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
235 fused cyclic rings iZ a four or more fused ring compound
is used. The linear polyaromatic compound alsc refers to
mixtures of compounds containing as one of their
ingredients the linear polyarematic compound, including
but not limited te coal tars, anthracene oil, and any
30 crude mixtures containing cuts separated from
naphthalene. The linear polyarcmatic compound also
includes aromatic molecules linked together by a bridging
group, such as a hydrocarbon chain, an ether linkage, or
2 ketcne group-containing chain so long as at least three

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



Non-limting exanples of the |linear polyaromatic conpound include

ant hracene, 2, 3-benzant hracene, pentacene, and hexacene. Suitabl e exanpl es
.of 15 subs&b%wgﬂg§ in substituted |linear polyaronmatic conpounds i nclude,
but are not limted to, lower alkyl, e.g.,. nethyl, ethyl  iguDétgber 20850,
e.g., chloro, brono, fluoro; nitro; squﬁhto sulphonyloxy, car boxyl ;
carbo-1 ower- al koxy, e.g., carbonethoxy, carbethoxy; am no; nono- and 20

di - | ower - - al kykanimose e;qn 52 imetigy lratriend rodf wret Wyl Ahidso R afettRf et RyEan no;

am do; hydroxy;  cyano;. l.ower-al K9X¥ie?lgs1ff@ﬁrg%%ﬁréaégoﬁwd*ocaroonb
| ower - aIkyanoyToxy, e.g., acetoxy nonocyclic aryls, e.g., phenyl, xylyl,
tolyl, benzyl, etc-hﬂTk%WﬁﬂT|Q§GbaF°§ébsf|§%ﬁﬁﬁ Sy ﬂ@s £héirf ERGRBef 2L and 25

their Iocation, shoul.d he splect edesecthatuihiey: iaf@r nebabi wekyihnert under
the reaction conditions and not so_ large as to hl ock the formation of the
Di al s- Alder  aflRtRI= Ny @éﬁléesﬁﬁgtrtﬂfgﬂ ?Wqﬁﬁuojiﬂ*ﬁéroﬁﬁﬁl&astoﬁbbﬁnds can
be determ ned byrJgoutide Lxpehient ané Odflﬁm;:ﬁﬂ_rEi(a.rEplv&SrtQEWyI tabl e | i near

pol yaromati ¢ conpounds i nclude 9, 10-di net hyl T§} r.acene
9, 10- di chl or odht¥ficsderté, ““§eﬁeﬁﬁyléﬂ?h?%£%%e' Lac8ty PRt hfEcBhe, o-

(rnet hyl ami ncreetdvdiFantdanhacenens 2- chot or amddy geeneroRatic compound of

et hyl -9, 10- di hoxyant hr acene, . ant hr ar o nd 9 .35 anthryl
trlfluoroneth3§“ﬁéroﬁ€ O?ﬁewﬁﬁé?e??edallnéﬁ?‘%ﬁ&ébfgél*fagg“C%%%%%r 2003 oc
Varam doi s cCloiefarn dempoen@s~ovacerehand2ids herzanr_hracehel .biThe

i el s- Al der ‘adduct Lormng,seagt| of. ik, 62 ted oWk, 2y Cpnyent | onal

fashi on and reéacti'of ~Zone exanpl e of a suitable reaction zone is a
continuously stirped-tLamktieactornEbonfidfgihed lagearsPagyereMit<Cor wunits

in parallel, (HbﬁpgdggrEﬁéﬂu@@erﬁﬁgkégéﬂﬂ n2a@dbenzbﬂgﬁfa@9ﬁyar0”at|C conpound
are added contintously t6 a stirred tank to farma | |qU|d reaction m xture
under pentzcene, and hexacene. Suitable examples of

15 " substituents in substituted linear pclyaromatic compounds
include, but are not limited to, lower alkyl, e.g.,
methyl, ethyl, butyl; halo, e.g., chloro, bromo, fluorc;
nitro; sulphato; sulphenyloxy; carboxyl; carbo-lower-
alkoxy, e.g., carbomethoxy, carbethoxy; amino; mono- and

20 di-lower-alkylamino, e.g., methylamino, dimethylamino,
methylezhylamino; amido; hydroxy: cyano; lower-alkoxy,
e.g., methoxy, ethoxy; lower-alkyanoyloxy, e.g., acetoxy;
monocyclic aryls, e.g., panenyl, 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 bleck the formation of the Diels-Alder
adduct. Suitable substituted linear polyaromatic
compounds can be determined by routine experimentation.

30 Examples of suitable linear polyarcmatic compounds
include 9,10-dimethylanthracens, 9,10-dichloroanthracene,
9—me£hylanthracene, 3-acetylanthracene, 9-
(methylaminomethyl}anthracene, Z-choloranthracene, 2-
ethyl-2,10-dimethoxyanthracene, anthrarobin, and 8-

35 antnryl trifliuoromethyl ketone. The preferred linear




10 heat, and the reaction mxture is continuously wthdrawmm fromthe
stirred tank. Alternatively, the reaction may be carried out in a bubble
colum, or in a batch reactor, or wutilize a plug flow reaction schene. The
adducti ng M#aBY48dH is typically carried out at 15 one or 180&ob&ERIOBaAt Ur es
ranging from 150 to 290C, preferably from 200 to 280C, and nost preferably
from 240 to 265C. Pressures are not critical and typically run from

at mospheric to,300: atmpsphesfssc Fhe weacthopracad: bencarzyized out in the gas
phase under vacuumor 20 |iquid chase or nixed gas-liquid phase, depending
on the volati PFE§20F THe*Teedst ock, but generally in the liquid phase.
Stoi chionmetric ratiDse oy & -GXCRSS aabuert bernodefitancmren iisegrrpdkyar omati
conpound can be used to formthe .25 adduct The ml gr ratio olefins in
the feedstock Po°11hearcPolSHrorat Caggﬁf)%u%%ld igeaTe ﬁa‘ﬁ?@e f r%&ﬁ 0.25:1 to
10: 1. The residemce 4 ik d s fiorabd o irrecsuffi cdrentist @ cadductorieéydesired
amount of Iinear. pol yaromatic _cqonpo e Eht ol efin. k.cal,.residence
ti mes range fr?)TﬁT'L:*Oec}iggtamn"nl]“tr"'\e'sccct%ﬁ’4%%1‘1%{\4}7%d aénﬁaat csﬁ'drgg"gc;;ixglrtl. %\ﬁ i nert

sol vent can besutid iizecharmldisssolove itheerfeedsthodie gl éfliedsor"Ehe | i near

pol _-laromatic, co r_ o £ 4L fenredogaohveptss are the
hydr ocar bon soTl\/rleér;gt)rg%yc“Dg%gtllr&i Iag?g?at%?%;%%{do#r%g??gfperat uges and in
whi ch the ol efsnis;rdd ek WO GOAE8E711qu4B tearg 3% 85~ 2608 BdF yar or nat . ~
conpoungd and olefi n-Jinear RALYaLeRBLL £ruLONPOWRG [adduats yaker5akalbl e.

Il lustrative exanpl es cf useful solvents include al kanes such as pentane,

i so- pentane, Te¥arfee FEHCaRE, “6eFankl et Hostey &VE 68PRAMRE BAEUth as
cycl opent ane angd G\ @hiexarea angbak op@ligs uchn asvhenpeneactol uene,

et hyi benzene and di et hv_henzene. The appunt of solvent to be enpl oyed can
vary over a wittheli%&ndePwirEhEhP"araaf et ¥ iSUE™ 6 fect on the reaction.

The adducting reaction is typically carried out at
13 one or more temperatures ranging from 150° tc 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 reacticn
can be carried out in the gas phase under vacuum or
20 ligquid phase or mixed gas-liquid phase, depending cn the
volatility of the feedstock, but generally in the liquid
rhase.
Stoichiometric ratios or an excess ©f either olefin
or linser polyaromatic ccmpound can be used to form the
25 adducts. The molar ratio of oclefins in the feedstock to
linear polyaromatic compcund is preferably from 0.25:1 to
10:1. The residence time is for a time sufficiert to

linear polyarcmatic compound

Hy

adduct the desired amount ©

with the olefin. Typical residence times ranges from 30
30 minutas to 4 hours in a batch reacticn.

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

35 cemperatures and in which the clefins, linear



Preferably, however, the feedstock adduction, and 10 particularly, the

| i near pol yarcmati c conpound-ol efin adduct formation is carried out in the
absence of ya ,.s@l.yent to inprove the rate of reaction and avoid additional

equi pnent ancf process steps for separating the solvent. H8 QctébéreaooBhe

| i near pol yaromati c conpound-ol efi n adduct ~has been formed, the reaction

m xture flows to a separation vessel effective for separating the saturated
hydr ocar bons fyowmadrrdtiigeaprtpotyaromatd e conpoafdroPet YaroBdduet to forma
saturated hydrogarbon, styugamapd. an, 20,10l ef in ;addust ede st xeameDugs to the

| arge nol ecul ar "wei ght and structural_ difference between the |inear

pol yaromati c coroundoelvenih ad@tieds andae $&Fhr af ed® ™ M/df oca?PBons in the

reaction mxt e, £RNVeRLEepal neSepas atdannkechBi AURSN&S e @il 4 £1 IsdHd=abl e for
removing the 25 unreacted saturated hydrocarbons. I_:pé exan%)l e, the non-
adduct ed conpouitds afay Ybe PaRbYEY Ht° tHE-GVEFABAd oY i A T Wt o by vacuum
or flash distidd afdn@Bnef the.seactdiiyiddingeteeazho dpavey Idwnddnear

pol yarcnmati ¢ conmpound- ol efFi n_ . adduct %nd unr eact.ed ,Li\pear ODDO| ar ermti C
compound as a B¢ BFGUrE Bot TIMETHE FonS384GEE - Fontounds Mhit i *4fe
renoved i ncl uderghewsahoaat edidydrocaubors fetheon armeratdasicand t he

oxygenat es such as _the al cohols ket ones, -aci ~al jth internal and
branched ol efi ns V\Dhlegﬁrﬁt? 5"no]}d%edlreﬁ’aﬁ%gddﬁ%?g'\%\f‘f’ﬁ %:%%lr?gér ndﬁlo yaromatic

35 conpound. We@:QQL6817¢, Itk -LikRCrpoberr2008iAl tevpraunidrellypfici ef J.r.
adduc: s separated by £ooling 40e. 936l bap - i xars idd d:he adduct
of Fowe

crystallizes out, 0 fiTtration c, centrifugation to renove the
unreacted 5 @océfent tonbuirme: thel yatemati eeehpPumnd aveid

additional equipment and process steps for separating the
solvent. '

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

20 olefin adducted stream. Due to the larges mclecular
weight and structural difference between the linear
polyaromatic compound-olefin adduct and the saturated
hydrccarbons in the reaction mixture, conventional
separation technigues are guite suitable for removing the

25 unreacted saturatad 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 polyarcmatic compound-olefin

adduct and unreacted linear polyarcmatic compound as a

3t liguid bottoms. Tha 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 COmpounc.



I n nost cases, any unreacted |linear polyaromatic conpound will separate out
with she |inear polyaromatic conpound-olefin adduct in the adducted olefin
stream CI@S%O'&g{edients, such as smal | amounts of higher 10 nol ecul ar
wei ght unreacteé ol efins, internal olefin§, and branched 18 etionar 2008/
remain in the adducted olefin stream Thé'next step of the process of the
present invention is to dissociate the |inear polyaromatic 15
ccnpound- ol ef i n addéét2rTheidessoct 2t | oM Pr-0fess2€aftihe’ actiomiplished by
feeding the adduct:ed glefins.streamiaas,di-esechatnp vesselomhere the
adducted olefins streamis heated or pyroquEd at a”;enpe%giupeyeffective
to dissoci ate FRELEResREpol FAF oRFH I Copodnd+6FEf PR 20" AudUtt™ Yypical |y
from 250 to 500G, (prefgrabtycésom 80k« 1 320€amdhestpyrohysiscdd ees the
olefins fromthe |inear polyaromatic conpound. The linear polyaromatic
conpound® i s thé&r<séparated fromthe resulting mxture by any conventional
means, which may ocedrmskautiafneously 2ieuicthct hénpyr opysys-apariat i on, such
as by vacuumor flash distilling off the.olefins i, i.npurities
at the pyrol y§PEPPefpelh Ur%%ﬁaé%ﬂf F@&DV&%Q fhg %?ﬁ%%? g%ﬁﬁ%égﬁéééfic
conpound as a bekpenwdfsDetiheddductin dhssecifation gbnkin Gddr@amsepar ati on
techni ques include 30 filtration a nt.rifugati T. gd%gy pol yaromati c
conmpound may bgtF%EytT%de%EKﬂf%k)%4¥§ %%d%@%ige%%%?g%s Q%AL. The separated

ol ef i n oONMPOSI ki baciba nove syttt cireaiaredobétf Angoncei ¥l oH-<dvE6 .t RAf of the
feedstock to the_ 35 add react] nd- it he, goncedd ratdrgn of saturated
WO 00/ 68171 18gﬁﬁ?%%%T %%%%“ﬁ?d%% af%%ﬁgni%qt %@c?efin co: npcsi=ton is
reduced over thetzmf the feedstock. Likew se, when the saturated
hydrocarbons are separaigsd f4.p Lhe chibngabcpol yaf offd ipreseencound-o_efin

I

adduct In the separation vessel as a , .
invention is to dissociate the linear polyaromatic

15 compound-olefin 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 polyarcmatic compound-olefin_

20 adduct, typically from 250° to 5C °Cc, preferably from 300°
ta 350°C. This pyrclysis frees the olefins from the
linear poclyaromatic compound. The linear peolyarcmatic
compound is then separated from the resulting mixture by
any conventional means, which may occur simultaneously

with the pyrolysis operation, such as by vacuum or flash

23
distilling off the olefins along with any impurities at
“he pvrolysis temperatures, and rerieving the linear
polyaromatic ccmpound as & DOLLOmS from the adduct
dissociation zone. Other separation techniques include
30 filtration ard centrifugation. The linear polyaromatic

compound may be recycled back to the adduct reaction

zone.
The separated olefin compositien is now enriched in

oncentration over that of the feedstock to the

I

0

pleZin

e
adduct reaction zone, and the concentration of saturated

Lt
N



5 saturated hydrocarbon stream the saturated hydrocarbon streamis
enriched in its concentration of saturated hydrocarbon over the
.concentration of saturated hydrocarbon in the feedstock to the adduct
reacti on zZWRLY6813hd t he concentration of olefins in the saguwabest 2003

hydr ocarbon streamis reduced over the-céohcentration of olefins in the
feedst ock entering the adduct reaction zone. Each of the ol efin conposition
and the saturated--hydracar hon- sts pam Map-de sreconer ed-amaeésobaied for use
into other applications or ai internediates in other 15 reactive processes.
For purposes 6f3fedSufifigi thit® pettentade TéductToR ~of Hspeti®s in a
stream the coereceBtrabbon of=theaspecd e cor -ser il eseaf mpeciEgTEdTLiguesti on
contained in the praduct_streamis subtra Jgdromth ncentyation of 20
the species CFO%PEQE Bt 5T G Guesti %%Ega%fg%e‘aeeﬁ&t e Teedstock,

t he di ff er encezthenczdivigdedsdritdre s gereenthat Fonupicehd whracaperi es in the
feedstock —miLLiplleds by, 100, Jal, DWPARES QL DBASHId NG iy | chient of a
species in a 8tréam The concenttation of 25 the species or series of

speci es in theyfeedstbok styrarne icorsgbtracted ¢f omithehecentrati on of
species or sefj.es peci j e I-@NE0 i hed:d-n the preduct.stream
the differ encébghgﬁgé?%r ?éde%‘yé t‘ﬁgzlé%?r?ggn%r atE]%l%nfp? dt hosét}% sane%s%tﬁ)“gci es
present in thanfeeidstoekcttradhoan® 230 LRGLDF pif et Dy AOF2T6¢ pur poses of
addi ng, gt 0get hgLq4 fo - SB5H£Ss Qe 3PEG €8dutbe sUBE tOfdlcicddiaaardess n the
feedstock streamis added, and then the sumtotal oJ,the species in the
product streaftafEaddedheTHE LSR5 AN EE AR Hr AT EitTedTidS 1fen conpar ed
“to the total }pndhe Bb- esdstheck:strheadbhpodet emiame! whet Berutrheetot al  of
the WO 00/68171 18 Cctober 2003 16 Egri es_in =e product..s raamwas enriched
or reduced ovBYITRHESRAMTSEAM PAYt RE FEEALT Tk 1T é3R-2ThE Appropri ate

cal'cul ati on nemté onathabeye icattibas appksethdependiatgsonn other
15 reactive processes.

For purposes of measuring the percentage reduction
of a species in a stream, the concentration of the
species or series of species in questicon contained in the
product stream is subtracted from the concentration cf

20 the speciss cr series of species in guestion 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 concentraticn of

the species or series of species in the feedstock stream

25
is subtracted from the concentration of species or series
of species in question contained in the product stream,
the difference then divided by the ccncentration of those
same species present in the feedstock stream and

30 multiplied by 100. For purposes of adding tegether 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 tec the totzl in the

feedstock stream to determine whether the total of the

L)
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whet her the series in the product stream were reduced or 5 enriched. The
process of the present invention wll enrich the total concentration of

ol efins, enri c@ he concentration of |inear alpha olefin, and reduce the
concentratl%ﬂ0 P35 at ur at ed hydr ocar bons, _  each in the ol efig DotsbEp@sd3 i on 10
over the concentration of all ol efins, Fln"ea'r al pha olefin and saturated
hydrocarbons contained in the feedstock stream The process of the present
invention willsealige énrroh PhelCONESHEFRL FOA BF ~ 52T T ated S IFdocdfBons

present in the saturated.hydrocarbon stream Lo oyer the: concentsaticon of
saturated. hydrocarbon in the feedstock stream The concentration of
i nternal ol ef i 681caAdtbFanRHRd V1%t i3S VFnt 8abhtbf 2k et St =564 "Ry 8Focar bon

streams and ol ghiRrcPNPRSI L4 BN MBIV Qaeepfb@hed ofréetucat deaiueadhost ream
over the concentration of these 20 ingredients present in the feedstock
stream ¥or thé&"IL¢gas8ens expl ai ned bel ow. The concentration of all ol efins
in the saturated hydeogasbois it eam psepeet er-abéryt_rceduae.d tehraaghthle
process of the present |nvent|on in only.one ass. | t,%!i\ce%%sgt}g@ nor e

preferably at FBadt B005SWoAtiefdr SBFy-"at §oast
concentration et ﬁiﬁﬂifmhlﬂﬁﬁldﬂi‘lhm Ehé fEﬂMER(ﬁﬁ@ d&nﬂﬁ@ﬁ:helbnneér

pol yaromati ¢ conpound S, JTor € el ect| tl t hnear al pha
olefins 30 rngPN/‘e 'f“% Ocad:ISDe PAS) X?he con[geZnt %ﬁiﬁoﬁop‘é"ﬁ Eegr al pha

ol efi nsid n t hecsat uttad ecnbr‘rwed'rta@ambon0§t¢bhmlesflf‘m eflgmglsiry 2k glaced in one
pass by at | east 30 1pre, . praler Ablyobycial-d easlACs Tostrpreferabl y by

| east 50% —over the” concentrat | 1 near al pha olefins 35 present in
the f eedst ock SeswdsmciNG0G6817ThegPEREDLRODITT PRESERGUAT VBt eXtess

linear polyaropeij c. comouUndy RhESEBhcentk i adducliuRgteaaction zone, the

residence hydrocarbons present in the saturated hydreocarbon stream

13 over the concentration of saturated hydrocarbon in the
feedstock stream. The concentration of internal olefins
and branched oclefins in each of the saturated hydrocarbon
streams and olefin compesition may be enriched or reduced
in each stream over the concentration of these

20 ingredients present in the fesdstock stream, for the
reasons explained below.

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

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

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

30 relative to other olefins, the concentration of linear
alpha clefins in the saturated hydrocarbon stream is
preferably reduced in one pass by at least 30%, more
preferably by at least 4C%, most preferably by at least
50%, over the concentration of linear alpha clefins

35 present in the feedstock strean.



time, -and tenperature, will affect the amount of internal or branched

ol efins adducting with the linear 5 polyaromatic conpound and, therefore,
.the anount v%o dgph,ernal or branched ol efins left unreacted and passing into
the saturated qhydr ocarbon stream Wile the linear polyart®etioteczigsound
preferentially adducts with a linear al pha 6lefin, the presence of a |large
excess of 10 the pol yaromatic conpound relative to the anount of |[|inear

al pha, ol efi ns preseRtzi e He: fEedStC66R ¢o60pPR AP wW ¢ FPorG resiFerice ti mes,
will |eave un-gddugted. }inearaqpeliaronaki-ci sonpounds e ea digeadduct with
the internal and branched ol efins, thereby_enhancing the redyction of 15
these clefins FhMEhe?¥at WiHteE Mydr ofarboh 537 eam DVBICY thé fcoREERTRat i on of
these ol efins bn & hendeedstiack nsskeeant ihes concend ratrisar of internal
olefins present in the saturated hydrocarbon stre i's pref er%bly reduced
by from 1 to BV9sTVEN: e CIRCEAET ATFon~OF F1hear 11t 8FNal ©267ol ef i ns
present in theideefsincke Wahhedspeetite ldEc concentrreat o phksbiagched

olefins, their, concentration_in the saturated hydrocar cenStEE enerally
ranges to a sIifht T ‘dLF&‘i“Gﬁ%‘g éﬁg‘%ﬁﬁu% 'iren "ér%['at ?W\?tei?tgotpﬁefggggg
concentrat i on mflydrerardncvedp2bnol pfehergreisenty iavdules sf eadst ack. The

conoentrati on of, 39 biianched olef | b5, ey, b J.edioed 1y ognbkcl 5£0030% o

enriched by | ]tlonefo%'al(?r renai i Uunchanged, over the concentration of these
branched ol ef itte: grodsentomian itheomfeendt tole & iMe tCondendraLrencédf sat ur at ed

hydrocarbon inthe, sa Hgggﬁggmgrg AL hon S M8 q8RbEchedupyey the

concentration of saturate rocar%on In the feedstock stream The

concentrati on Wighpleher aBbydenes chigte by vetl L 11ease 59y aAeretpietetad y by at

| east 20% and, 6343 B .35 enbhghesh by: 100-400%qwespact Al txe Whete thie:

concentration WDO'00/ 68171 18 18 Cct gber 2003 , .

‘ and branched clefins, thereby enhancing the reduction of

13 these clefins in the saturated hydrocarben stream over
the concentration of these olafins in the feedstock
stream. The concentration of internal clefins present in
the saturated hydrccarbon 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 ¢f the branched

25 clefins present in the feedstock. The concentration of
branched olefins may be redﬁced 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 concentraticn of saturated hydrccarbon in the
saturated hydrocarbon stream is enriched over the
concentratior. of saturated hydrocarpbon in the feedstock
stream. The concentration is preferably enriched by at
least 5%, more preferably by at least 20%, and can be

enriched by 100-400%, especially when the concentration

("Y'}
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of saturated hydrocarbon in the feedstock is low. Generally, the degree of
enri chnment of saturated hydrocarbon in the saturated hydrocarbon stream
varies invg&ge&bl}/s]y\fth the concentration of the saturated 5 hydrocarbons in
the particular Teedstock enpl oyed. The concentrati on of saig8iOatobér 2003
hydrocarbons in the olefin conpositionTi&®preferably reduced through the
process of the present invention in only one pass by at [|east 80% nore
preferably by atf keasta989%qhstiddarmare 110 tprefeeablyc byl atldveast 95% over
the concentratigg_of,;;sat y:la@t@g%rgyedrgqcaemehin@ngh@gf@@@ﬁg% and nost
preferably by 100% As above, the percentage reduction or enrichment of
branched ol ef i AsdapaaFhter hal 1 eF4 M 359t AgdBPed FAPL5 CUiffbsidhi-6d depends
upon the amount ,of -LLneay; - Pol YA Qrald-¢ -aenpaung, cierparatatied, and residence
time of the feedstock in the adducting reaction zone. Preferably, the
concent rfat i on b¥dBPaRERSTF ot efiits Haﬁtt’*%é‘at'nl EFT T COMDSEIRIST s reduced over
the concentrati on ofnhe 20:d¢anchad 0! effi estunatde HebdstaodionsPriaf enably, the
concentration of internal olefins in the oéffip stredagp IS .&nriched over the
concentration 8tFHR TR DIEIhS PrESERE TH THE Tedst'ock” THE degree of
enri chment of piatespnads adref ipresemrt hevehefom &t ravdm pref erabl yranges 25

from1l0%to 250% Th oncentration of |ipe y-ef inshnLh olefin
conposition is 8htt c%%% Ver tpﬁgfggﬁgeﬁti?gt?%nﬂo%)wl inéar al pha o?efi ns
presentiai n t hepfepasioiok st ragarhea sth@Sg oncent trat imosh trizséar afFpha ol efins

present in the 30, ol efd 0, cOTASLLEOD, i 5,pr aferablof enriched by at 1east
t 0%

30% nore prefséar%% %/ EAby |"east nost preferably by at |east 60% over
t he concentratponfefadlinégar 18I0%ha ol efins present in the feedstock
composi tion. The COnCelALi QRe0bedblaOLad | Aiddy e ool ehiicrsncasmosi ti on
is enriched over the concentration of all WO 00/68171 )
' branched olefins and internal colefins in the olefin
15 composition depends upecn the amount cf linear
polyaromatic compound, temperature, and residence time of
the feedstcck in the adducting reaction zone.
Preferably, the concentration of branched olefins in the
olefin composiﬁion is reduced over the concentration of
20 branched olefins in the feedstock. Preferably, the
concentration.of internal clefins in the olefin stream is
enriched over the concentration of internal eclefins
present in the feedstock. The degree of enrichmenc of
internal clefins in the clefin 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 concen-ration 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 opresent in the feedstock composition.

The concentration of all olefins in the olefin

[P}
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composition is enriched over the concentration of all



_ ;G 18 October 2003 olefins in the feedstock stream The degree of olefin
enrichnment varies inversely with the concentration of olefins present in
the feedstock. Preferably, the concentration of all clefins in the olefin
conposi ti o T ¥ enriched by at |east 40% nore preferabl 18 Ogptobtr 2603st
60% Fischer-Tropsch streans contain a vardety of difficult to separate
speci es, including saturated hydrocarbons, aromatics, oxygenates, internal

ol efins, to branched olefins,.and_linear alpha plefins. An.adyantage of a
Fi scher- Tropsch St eamis that it contains a mxture:of bothi evéen and odd
carbon, and thenpiocess: of2dse presgaeiynyent | O prodyces 2g isfnr @dm havi ng

even and odd ,carbon suuher. qlefhn $pegies- Al Velkd.Qwito zero amount 15
of saturated hydrocarbons, w th high concentrations of [Iinear alpha
ol efins. The ofetews:-HItidre ofr esénelehvent ik arr-&ifde peepcdétaon Ls

Fi scher 5Tropscly o] fdd £,£QWPOSLELEORohaVhHLe & 1 ke yob i pterpgk ol efins
and/or branched olefins, and Iinear alpha olefins with'low 20 anmounts of
sat urat ed hydr®thrbons. I n one enbodi nent, the process of the present
invention provides @& fhecheks EoRSeh-LOMPOSIAd0n aCORPEES|Ngrodd and even
nunbered ol efins,_ and the coirpo§i tion has an average carbon nunber ranging
from Ca 25 to €I 10 Sopti SRBAFF-F PRTR ¥H t'§C4FAAga2 “RoApFTsi ng: a) at

| east two |ineafdrlfahacakef khospectes hawgredif ieeenhatasboni €hain
on a.nol e near al pha ol efin

| engths; b) the t nos redom nant. ( ) agis) |I]
speci ed? of saibocaéﬁrcl?‘leéjaggetgﬁbsi i"?Tecgrr&‘rfﬁfrala&ﬁa'aoPZF?n"%pec‘i“ésa%Yae“ within
t he range of GF ti0ri€kBerinebpsitvest Aéagaiid tova tmdst cpnedoms nantitdurear al pha

0L 11 "B, 85 B PLERENLCA 1.0 AU, G AL LogaLegs W Fhcn ol rably

present invention produces a stream having even and odd
_carben number olefin species a:t very low te zero amount

15 of sazurated hydrocarbons, with high concentrations of
linear alpha olefins. The prccess of the present
invention can alse provide & Fischer-Tropsch clefin
composition having a mixture of internal olefins and/or
branched olefins, and linearzr alpha olefins with low

20 amounts ¢f saturated hydrocarbons.

In one embodiment, the ﬁrocess of the present
invention provides a fischer-Tropsch composition
comprising odd and even numbered clefins, and the
compocsition has an average carbon number ranging from Cq

25 to Cyg, or optionally in the Cz to Ci; range, comprising:
J 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 Cs to
Cig, inclusive;

<) said two most predominant linear alpha olefin

species are present in an amount of at least 20 wti,

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



WO 00/681" | 18 COctober 2003 40 W .% based on t~e weight of the olefins i
the conposition; d) cunulatively, the total amount of |inear alpha clefins
present in the conmposition within said range, inclusive, is at |east 40
wt. % prefewstdogsiat | east 60 w.% nore preferably at | eagtQotbbart209@ and
even 90 wt.% or nore, based on the weight of the olefins in the
conmposi tion; ei one or nore odd nunbered éfefins within said 10 range
present in an anmount of at least 10 w.% preferably at |east 20 w.~, nore
preferably at |€astc-30 bats=% cand-even-#A0 W Wer cABEenscuuttive; and f) a
currul ative amounf, of -arqpatics, saturated hydrocarbons, and oxygenates of 5
.%or less, 15 preferably 2 Ww.%or |ess, nore preferably 1 wm.%or Iess,
m)st preferably 0.590 . % 6RuE @557 2 back Fased2bnaFAE Eef ghtnoF: t3leha

conposi tion. The d4;.6at edELgchek- Jm@m@oeqmeﬁl i OR: ABYa i @Ptdopal ly contain
branched ol efins in an anmpunt of at east 5 wt.% and even 10 wt. % or

nore, baded on e URei§ht 18f 2t he®3F ef"'ioné‘tl ‘it RESEBRPOSY t7 onte3 & é’r"natl vel y,
or in addition 0 st hﬂoEl’eaﬁEQEQ"@ﬂ:e\fla{tS,ieLBe conpes%Ileorna By CIONta. !

internal olefins present In. an a unt (rﬁ |gg o‘gnﬁb %t 20 wt. % Such
feedst ock stredifs "EF  ha98°25°a Tost” nf téq?n D ?)rlbrbe such as in

those hydrof ordwlcatt €Dopr ocesses which are not very senS|t|ve to t he

p05|t|on of the double bonds in the f eds k_fo e, f of
primary al cohols. The ab®Ve Aeritionet dcgrr%ggl c|§o‘§1 p%rjl'e]?c ew as gs 30 one

of the ttawo rmst:apt;edpmeﬂaxmt in rae'araraiuphaom ef i Feaspeldi efei:dan odd car bon

nunber |i near gLer% ?at A3 ll—irgssaﬂer-- %”bﬂﬁw%ﬂefgré % gihtes%gtstl Ryention,

there is prOV|§e Tropsc conpositio aving an average
carbon nunber rangi ngndrewmCeld o'tGl¥Sor mere, cumulative; and

£) a cumulative amcunt of aromatics, saturated
hydrocarbons, and oxygenates of 5 wt.% or less,

15 preferably 2 wt.% or less, mcre preferably 1 wt.% or
less, most preferably 0.5 wt.% or less, each based on the
waight of the composition.

. The treated Eischer?Tropsch composition may
_ optionally contain branched olefins in an amount of at

20 least 5 wt.% and even 10 wt.% or mors, 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 ranging
from 5 wt.% to 20 wt.%. Such feedstock streams may have

23 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.

Thz zbove menticned ccmposition preferably has as

30 one of the two most predominant linear alpha olefin
species an odd carbon number linear alpha olefin.

In another embodimert of the present invention,
there is provided a treated Fischer-Tropsch composition
having an average carbon number ranging from Cg to Cyg

3§ comprising at least two linear alpha clefin species



35 conprising at least two |inear alpha olefin species WQ 00/68171 -21 5 18
Cct ober 2003 having different carbon chain. lengths within said range,
inclusive, a least 50 wt.% of !!near al pha olefins, where the conposition
has a nost" r"g’g@’ nant olefin species represented by n cai®QretoberRers,
wherein the next nost predom nant ol efin: species has either n+l or n-1
carbon nunbers; and wherein said conposition conprises 2 w.%or |ess of

saturated hydpoearbonse P&l eraflgn, $2id CORPOShLI QN COMII SeS:shoud . 0 of

| ess of saturafed hydrocarbons. Said conposition 10 preferably further

conpri ses brahthédsbrefis-ireat afoudt- ¢ 6f anfehst % S %arid-or internal

olefins in an, appuntyc of @lodigast Bt «%rofhes psosessa0f diheripr esent

i nvention advantageously “provides an olefin streamwhich is highly

concentrated $ReCiBs oFRFTHS WePE A FRECEDNEERTT Y1 OIS S t he

ol ef i n sconposbi N FBYobE A Q2% n98eeandsUPat 02 100% rollefdmrpurity in the

ol efin conmposition. The ol efin conpositiaon, gtxeam of _the resent i nvention

is useful as &2EPMHOMEMEIT @A MFPAGSFIUFAsS TP 20 Yede ™ Wt h *éfenent al

sul phur to makewsud phwrieed gr eduatatas exiirenergrressure agents in netal

working fluids, as,  co- oners .for _the_pol ymer i ion qf polyethylene, as
T B (oD Ted a2 %

an internediate ifF solf7 81 SRAPEF & 7S as ‘a lubricant, as
a chl ori nati ore § ees tx: ke spohydhborknated 2% W drowasidion n PVC

applications, to react wth. hydr : | phi dgs. 4 nBke RpLi M8r ¥, and-
secondiry nmerREptES As “ﬁﬁareﬁaggﬁﬁ?éagyi% er‘rredfl ates and as additives to |
modi fy the propertissstofs wobBerpdasrsbhvemsl wff i@ anprE8cdrSsrt for the
manuf acture o al gohol s and detergent 30 range al cohols and

f-plastigcizer a
surfactants, ?/mi&lch%r?g%tbe dérivatized into det ergent range sul phates or

al koxysul phat es f the process of the present invention advahtageously
| provides an olefin stream which is highly concentrated in
15 olefins, wherein the concentration of olefins in the
olefin compositicn may be at least 20% 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
asz extreme pressure agents in metal working fluids, as
CO-MONncmers for the polymerization of polyethylene, as an
intermediate in making poly alpha olefins (PAO) used as a
lubricant, as a2 chlorination feed to make polychlorinated
25 hydrocarbons in BVC applicaticons, to react with hydrogen
b sulphides to mzke primary and secondary mercaptans as
pharmaceutical intermediates and as additives to modify
the'properties of rubber, as solvents, and as a precursor
for “he manufacture of plasticizer alcohols and detergent
30 range alcohols and surfactants, which may be derivatized
into detergent range sulphates or alkoxysulphates for
laundry liquids and powders, dishwashing powders and

liguids, bar soap, shampoo, liguid hand soap, and hard

surface cleaners.



| aundry Iiquids and powders, dishwashing powders and |iquids, bar soap,
shanpoo, liquid hand soap, and hard surface cleaners. WO 00/58171 22 18
Oct ober 2003 The ranges and limtations prcvided in the present

s-c-cificat WoP&kd1cl ai ns are those which are believed to 1pacidbenbead y
point out and distinctly claimthe present, invention. It is, hcwever,
understood that other ranges 5 and limitations that performsubstantially
the sanme function in substantially the sane manner to optain the sane or
substantially the safBerE3UFEs a1€ ivifendéd td BESVIRThi T tHe SE65ET6f t he
present inventi gps-Thecpf €S€Mnd idIaRsi @ReWt hbs @OV e iddusterateed cbyo
reference to the 10 foll owi ng Exanpl es: EXAMPLE 1 A Fi scher-Tropsch stream
conprised of thB2ZEbAPLITLY Pt F6r A% A TabP et 1Y viud Wsdd®a® 5 5FEEdst ock.
The FT conpositiopemasoderived byncpasetngusysgascayerran cthekTraatakyst and
subsequently distil]jng products in thg boi I}iﬁp‘gargpj: t.r l?}%e of hexyl to
undecyl Hydr ocaf Pons ™ TR L Fompdsi EFon°Was® Ued b e féad>*Rydr ocar bons
in the G, -C osuweteidhe mosibsabundably Oh4samd ese (g2, 2g) cotaant hracene

having a 95% purit 20_and 150q , of S r lLaced_i,n.an
aut ocl ave. Thes?%%/a?‘ oﬁ%s?cr?ngd%tlgﬁt EE% %%ggc%eg%let\é\%‘fr%egn\%gggggoﬁg 9. 5
: Hol es (55. 9q) .wiTHeimautior |sacpenas sbal pdesant titerentggrged Thiet AxAFERDgen. The

autocl ave was g 18, 2p8G Lr whoui ) hours 0 Jorindhenbiel s- fder adduct
bet ween the 25 ol efin and the ant hracene. The autocl ave contents were

stirred lduri ng feldtdwigig Gyearttkéreacti on was conpl ete, the autoclave was
cooled to 2CC. The product m xture was transferred to a glass flask and the
unreact ed ol ef iE¥XAMEI#H dat ed 30 hydrocarbons, and unreacted oxygenates were

renoved by A Fischer-Tropsch stream comprised of the
composition set forth in Table 1 was used as a feedstock.
The FT compoasition was derived by passing syngas over an
15 FT catalyst and subsequently distilling preducts in the
boiling point range of hexyl to undecyl hydrocarbons.
This composition was used as the feed. Hydrocarbons in
the C;-C;g were the most abundant.
0.24 moles (42.2g) of anthracene having a 23% 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 (55.9g). 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
cocled to 2C°C. The preduct mixture was transferred to a
glass flask and the unreacted colefin, saturated
30 hydrocarbons, and unreacted oxygenates were removed by
distillation. The material remaining in the flask
(18.2g) consisted of some entrained saturated
hydrocarbons, unreacted anthracene, and the anthracene-

olefin adcucr. The flask and its contents were then



distillation. The material remaining in the flask (18.2g) consisted of sone
entrai ned saturated hydrocarbons, unreacted anthracene, and the

ant hracene; - D(rajﬁ%'bn adduc_. The flask and its contents were then WD 00/ 68171
23 18 Oct 9fe 3 heated~ to a tenperature rangi ng from{3l0ect3b&IO0BC

di ssoci ate the adduct to anthracene and BRsoduct A described in Table 1

bel ow. Product A was separated and isolated fromthe ant hracene by
distillation. The 5 CCQ_!’T%OSJQE.EQ@§Eetee_agjkhipr{.comﬂ streasctere: anal yzed by gas
chr omat ogr aphy’ 25" tan be 'seén from the data in Tab] e 1, Product A is
greatly enri chegsdar @ Ehanel eBinceohe et =i Gi\feridl FE8FEFn"cont ent over
yhe concentratjon of, : anTigegi RN 8Pd.10 ovesrald: ol ekisnseoatentd=amdit he

f eedst ock stream ™ Product i's enriched in g},phe}@l efin coxgégnt by 205%
and in overalisolafih feont 6he, 2PFOaEEE" A ad Eimri-ched®by 1550 (((86.5 v
8.9) - (28.3 @o;@r%fi_(—_%-o@xs' 52823 nXp20@)ct Rirdcer wetrke acohgentrayi @s of
saturated hydrocarbon 15 (exclusive of oxygenates) in Product A stream was
greatly reducstkomRrFBEHPEYThe presence of saturated hydrocarbons in
Product A is due tod t& BeoBpket exsenbivaldarporindiTebilkl &t i BROBECE e
unreacted material fromthe adduyct before .t di L.at i £ The
concentration of Waiﬁhyereﬁél‘-%?gffﬂ F P ot uer(}?nA%?(regggq \b/vgg %{rrllh])p/a]h%ar inally
reduced over thyeGONGeRkkati oneof chat eomadntaladiiion pfesthbe phefhe F¥edst ock.
Product B represents the saturated hydr r ke akmt heppygrhead on
the did€ill ati%’r?rc?dilurﬂlreﬁéﬂehonﬁn?rbl?nﬁeg flr%(i:.egcstti%tgr}Ic ?ﬁe}(tur e. As.can be seen
from Tabl e 1, PrioduciriBnies enrathied ¢re St Wwoared thipdr 48af borSd obr the
concentration of saturated_hydr bo i - he feedstoekedshbyenmis by 38%
The concentr atq9'Git ot é’lelﬁﬁénof\’/g??%ﬁfh t Oedh sttatur ated_hydr oc%g})n st ream was
reduced by 67%onset. the8.9) - (28.3 + 9.0)1/(3.0 = 48.3) x .

'l further, tha concentration of saturatecd hydrocarbon

15 texclusive of oxygenates) in product A stream was greatly

recduced; by %1% The presence of saturated hydrocarbons

in Product A is due to its incomplete removal upon

3 1 1 .
discillation of the unreacteld materia. from the adduct

. . . o £
before the dissociation step. The concentration 4

internal olefin in Product A stream was only marginally

20
reduced over the concentration of internal olefin present
in the feedstock.
Troduct B represents the saturated hydrocarbon
stream at the overhead on the distillation cclumn taken
25 from the reaction mixture. as can be seen from Table 1,

! Producs B is enriched in saturated nydrocarbons over the

concentration of saturated hydrocarbons in the feedstock

stream, by 38%. The concentration of alpha olefin in the

saruraced nydrocarbon stream Was reduced b
fin in the feedstock.

y 67% over the

30 concentration of elpha ole



30 concentration of alpha olefin in the feedstock. WD 00/58171 - 24 TABLE 1
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COVPGSSTI ONwfefdst,pck Product A Product B TOTAL WE r HT 150 18.2 62
excl usive of oxygenates 56.7 4. 5 73.2 9.0 8.9 ?.2 ALPdn. 18idctddb2008J 23. 3

86.5 9.3 ! OXYGENATES {;'t.6J 55.0 Tra:e 3.23 EXAMPLE 2 An F-T stream havi ng
the conposition set forth in Table 2 was treated with anthracene. This F-T

- stream was TABLE 1
SEPARATION OF SATURATED HYDROCARBONS FROM OLEFINS

COMPOSITION | TCTAL SATURATZID INTZRNAL ALPHR CXYGENATES
WZIGHT H'L’DROCARB.ONS QLEFINS CLETINS {wt.%)
(g (w3} {wt. ) (Wi}
Feedstock 150 Se.7 9.0¢ 28.3 g.0
Produc:s A 1g.2 4.8 8.9 85.5 Tracze
Product B 62 75,2 7.2 c.3 5.3

‘Ewciusive of oxygenares

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
5 subseguently distilling and collecting the2 products in

the boiling point range of pentyl to nonyl {Cs;-Cs).
0.6 moles (112g) of anthracene having & 95% purity
anc 896 g of the feedstock were placed in a 300 ml

autoclave. The autoclave was sealed and then purged with

10 nicrogen. The zutoclave was heated te 255°C for seven
hours to form the Diels-2ldzr adduct between the olefin

nd the anthracene. The autoclave contents were stirrsd

ar
during heating.
Once the reaction was complete, the autcclave was

13 cooled to 20°C. The product mixture was transferred to a

glass flask and the unreacted olefin, saturated
hydreocarbons, and unreacted oxygenates were removed from
the reaction mixture by distillation. The material
remaining in the flask was neated to & temperature
20 ranging from 3C0-350°C to disscciate the adduct to

anthracene and Product A described in Table 2 below.

Product A was separated and isolated from the anthracene

Ey distillation. The compocsitions of each Product stream

were analyzed by gas chromatography.



derived by passing syngas over an FT catal yst and 5 subsequently distilling
and collecting the products in the boiling point range of pentyl to nonyl
(C5-Cg). 0.6 nmoles (112g) of anthracene having a 95% purity and 96 g of the
feedst ock YR ¥8}flaced in a 300 nl autoclave. The autocl avs @eebecxdosd and
t hen purged with 10 nitrogen. The autocl ave. was heated to 255C for seven
hours to formthe Diets-Al der adduct between the olefin and the anthracene.
The autoclave contents were stirred _dyring_heating.;Once gheyyeagtion was
conpl ete, the autoéf*avé wis i%:‘éo%r%'d o 2 CQ Th‘el%r o%ct Etmi'n%t ure was
transferred tasacrglasy thasknandid helner sactéd SFeffnt . axhtiistded
hydrocarbons, and .unreacted oxyge S ere Lergyeds f £ oon s tdne: rieactidon

m xture by di§?FﬁﬁgtFgﬁ%‘?%egh%gégﬁéﬁ%nfgﬁaiSFEQMin the flask was heated to
a t enper at ur e c2@ rrangiong :f. roar 3G 350T H'E éP§§égPéFe5¥ﬁ%a%ddL?c‘t'°d[”6“

ant hracene ang Pr.oduct escrifped in kbl ec3cbgbtow, sPpdunic Amwas
separatid andqi§§Igfgdcﬁsgn?ﬁhéﬂgﬁiﬁ?é%gﬁe% by dis%?llath? . The.

conposi tions ofveeadh Preductc8B¥THmM SMErEcanal YZed=by Y gﬁﬁonafbgraphy. S
T : JF. ATED ~t zFER AL ;- Ri of;D; OOR P30MG:QLERI BSe Y\0n 00¢ 6847 1ual8 10st:ober 2003 As
can be seen fromthe rata Tare 2, Product A, is greatly, enriched. in alpha
ol efi n cont enfhandooverarrtier el it cGfr @t Cofér t e Tontent ration of al pha
olefin and oygralh-oLetiA 08t &ie idgbrideacteedstock Streaml Rrilgduet 5 Ais
enriched in alpha olefin content by 579% and in_ overald olefin content,
Product? A \A/aspéﬁﬁ?éﬁeélnbyhgﬁﬁﬁasﬁ%ré‘ YeP2BaritySt n Product A ol efin
stream was 100% The concentration of internal olefin in Product A stream
was i ncreased over the concentration GRBLEt&rnal olefin 10 present in the

0 .
feedStOCk by_an agE%RLA%EQ%Q§f65A¥%ﬂA§E% HYDROCARBONS FROM OLEFINS

y-

COMPQSITLON TOTAL SATURATED INTERNAL ALFHA OXYGENATES
WEIGHT | HYDROCARBONS QLEFINS QLEFINS {wt. %}
(gi {wt. %) (wt . %) fwe. %)
Feedstock 96 72 12.4% 9.9 5.7
Prodact A Q.0 8] 32.7 67.3 0

4. €6 wt.3 of 2-clefins and 3% wt.% of cther internal olefins

iExclusive of oxygenates



SEPARATI ON' OF SATURATED HYDROCARBONS FROM OLEFI NS COVPGOSI Tl ON Feedst ock
Prodact A TOTAL WEIGHT (9) 96 9.0 SATURATED HYDROCARBONS (w. )1 72 0O

| NTERNAL  OwiddodignaWt - %9 12.0 32.7 ALPHA OLE F; NS (wt.% 9.9 67.3
OXYGENATES (wt.!) 5.7 0 66 w. % of 2-olefins and 35 wt. % ofg Ottabéer 2003er nal
ol efins 'Exclusive of oxygenates WO 00/68%71 18 October 2003 - 26 CL A M

S S 1. A process for separating olefins from saturated

0
-
=)
X
=
in

1. A process Ior separating olefins from saturated
hydrocarbons in a feedstock, comprising:

a) contacting s feedstock comprising olefins and
saturated nydrocarbens with a linear polyaromatic

3 compound under conditicons effective to form a

reacticn mixture comprising linear polyaromatiec
compound~olefin adducts and saturated hydrocarbons:
b) ‘'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
ard an colefin composition; and optionally
15 d) separating the linear polyaromatic compound
' formed in step c¢) from the clefin composition;
whereby the olefin composition is enriched in the

concentration of clefins over the concentration of

olefins in the feedstock.

20 2. The process accerding to c¢laim 1, wherein the

feedstock is contacted with a linear polyaromatic
~compound at a temperature ranging from 150°C to 29Q°C,
3. The process of claim 1 or 2, wherein the linear
polyarcmatic compound-olefin adduct is dissociated by

heating the linear polyaromatic compound-clefin adduct to

a temperature ranging from 250° to 500°C.
4. The procéss of claim 1, 2 ¢r 3, wherein the

feedstock comprises a stream derived from a Fischer-

Tropsch process.

30 5. The process according to any cne of the preceding

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



hydrocarbons in a feedstock, conprising: a) contacting a feedstock
conprising olefins and saturated hydrocarbons with a |linear polyaromatic
conmpound under conditions effective to forma reaction nmi xture conprising

| i near pol yaromati ¢ conpound-ol ef i n adducts and sat ur at edghyslssiaobens; b)
separating the.linear polyaromatic ccnpound- ol efin adducts fromthe- :
saturated hydrocarbons in 10 the reaction nmixture to forma saturated.
hydrocarbon stream and an adducted ol efin.stream Wdissociating the |inear
pol yaromati c conpound- ol efin adducts to.farmlinear polyaromatic conpounds
and an ol efin conposition; and optlonally 15 d) separating the linear
polyaronatlcwf npqunq _;or |n ,step_ C) fronlthe clefin conposition;

wher eby the ‘0l 69" CoMposit i % PnrFehetds i EneE &dAcAAEEALLEM ST il ef i ns
over the congentg=add=ann0f, olefins in the feedstock. 20 2. The process
according to. claim1, wherein the feedstock -s contacted with a |inear
polyarcnat|6 coﬁpbuﬁ§QQ %Pt%ﬁﬁﬁNQﬂw@e»@aﬂgyngnéron1IEQCptecaﬁQC g 3. The
process of ¢laiimsl Qs ne 1 ar . aronat i conpound ol efin
adduct is d|SSOC|atggebf 25 tﬁéii?@?%#égflﬁea T?afﬁhﬁ%r& ‘ConPodifid- ol ef i n
adduct to &FCemeratrgres dmgimd furom 260 ¢ 560€ bds=dherpeaeessightcl aim
1, 2 or 3, Whenehn Lhee,le%g§tock‘gpnpr ses a stream derived froma Fi scher-
Tropsch process. "30 3. The process 2cco h@ £ any one of the preceding
cl ai ns, wherein The ﬁeeds&ach:mmnnﬁnspStér@mw15~§wc@6§9=18 Oetgbgr 2003 70
W . Wbolefln -haged on the ht.of all ingredients in the feedsfock. .
The process “accordi g s “3 né SSERHRE hricce AT iy S8R BE n82TWRBrei n t he
feedst ock compbesesapatabf isnsm msa0,, &ﬁnﬂﬂﬂﬁéaﬂg*W@rirﬁﬂléo%&n£VE0 95 wt. %

based on the mel ht ‘ .
=L gnt. ies in the feesdstock is within the range of

. The process according to zny one of the prececing
claims, wherein the linear polyarcmatic compound

comprises anthracsns or benzanthracens.



aht of all ingredients in the feedstock. 7 The process according to any one
of the preceding clains, wherein the feedstock has an average carbon
nunber rangiwigoddspin CS-= zo and-wherein t-r-e- predom nant ol efin species
in the feedstock is within the range of C5-Cn , inclusiveg Sctobrezqoaocess
according to any one of the preceding claiyrs, wherein the |inear
poi yaromati ¢ conmpound conprises anthracene or benzant hracene. WO 00! 6$171 -
29 18 Cctober 2003 10 A_Fischer-Tropsch conposition having an average
carbon nunber ranging fidm o no G corrpf’icgi‘ggorét Tedst 2 Wo 3% Ear  al pha
ol efin speci es kaving differ erdnrardbdroenchai 1o |Gengtdre mistinign asaildasange,
i nclusi ve, at | east 50, 5. W, 20 0fc Idngar alpha ol efinsy. Sa.d composition
conprising a nost predom nant olefin species represented by n carbon
nunbers, wherei anghe hexithostiPriedoridanenat ef itrlspacices athdsaei-t her n+l or
n-1 carban nunbgrss and; wWherein 3ai d1-¢OAPOSILi PN LYMS8S 2o Y Pfg | €SS
of saturated 10 hydrocarbons.

a mest predominant olefin species represented by n carbon

numbers, wherein the next most predominant olefin sgpecies
has either n+l or n-1 zarkon numbers; and wherein said
composition comprises 2 wt.¥ or less of saturated

10 kydrozcarbons.



