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WD 2004/ 082827 PCT/ US2004/ 008189 PROCESS TO DECREASE

OR ELI M NATE CORRCSI ON FROM THE DECOWVPCSI TI ON OF
Wo2004DE2SCONTAI NI NG CLEFI N CATALYSTS FI ELD OF THEI/US2004/008189

I NVENTION 5 This invention relates to a system of

cat al Iﬂkb“cﬁsefo'])@@ﬁﬂm@t OREIANANALGOV ORROSION FROM THE
deact PRI AANYBECANG ANhIGBL ERRYChiaT YSTS

Mor e spec e’invention réelates

of deactlvatlng théﬁEﬁDaD@§Tﬂ3BNVEMTEﬂNIuent of the
oligoneriz tlon reactor der jtio s whic

o B s AES G Rblinal cSRNEE HIERT aat Hign gyl recovery,
deRAvAed diial grecQ‘QéW%H QRITLRI 186R TS IMGreapcitiBSllE BYe invention relates

prevent or decrease process €equi pnment corrosion 10
to mathodsl of)giea@tmettlr@dhd sataBACKEROIDemrofTthiE olisivERfiZatiNn reactor under
or ex ferred to

o G e B 5o BB Sl PSS I ot e

dox%ﬁﬁféaﬁi ProcBRML ahd thakP dréleaf oh edfeBselpRidedsNequipment corrosion
pol ymeri zati on processes either as a nononer or a

causedrbyiowdracids. pr epar e pol yol efins, or pol ynmers. Hi gher
al pha 15 ol efi ns and ot her ol efins can be produced by
contacting IomeBA@E@fRG&DﬂB6H”EﬁEdbM@ﬂ¢EKH?Iene mﬁth

or * BhEHs i Baginl 10 B o G i S Ve ey uses I

adcﬁqgh fd ﬁﬂes F %ﬁédlﬁ@ chélfﬁio§ls £8E4-bRANS hreAgkd tih PBlyaierizd@ordprocesses
nore olefins is generally referred to as

eltbetrlag@maomzra@n @a comnonpspdr zaprepare plyelpfins or pelyawrds.t Hagher alpha-
f three a_subs of th I S¢of

o SR mt B rRLLREF o ol ARG L ebgE cxamt

ethS¥nkEWIth S dit'ta'i;f%@ r}ﬁﬁ@uduﬁ% airpére “oﬁsﬁon‘bcdl&fﬁm dlrﬂéid of Adlefins, or other
reactants, ower 1-olefin_and optlonall¥ hydr ogen,

reagtien pmqluptﬁ imen gaditien repgion.e Abisireastion o8 addition Oﬁr‘m gy more olefins
ol ef | RY 0 n

o QLR S BRSO B b, Ao o e

oldfﬁhg isreabiser ofl the tdagerpl Claessf (Sligdﬂfﬁﬂizaﬁmﬂf@bmmg Oftem) the catalyst
., in the oligonerization reactor efflue
SyRRSF digherped | i, 2 I9FeSH §ovREl pRbHGEIkiDR IgVer iﬁéeﬁnaand optionally
f

B! AR SRCIALP. 10 RLAAS o SR 0 ORLLS: i i

prcﬁiea‘ salvrtepahat menformed.d @roduce otedins taod tchtalyst ecessnaed from the
react or becaus ol yner .ca bu1 I d@;;(g ﬂ the.interi or

reqgk18 theroRse 1V B COR BRI Pemnb 1 Bt SRR AR Freftor effluent.
heat {8 "Rt wo@eméwer @dueafition co-product
nee ﬁ&%eggeﬁgygéedlggonffﬁe ol efin Sgggacts st#ggﬁ$pm)uc

cambel/aqmlwndrmmmldclablamer pmdghmoxpdnrmsthe calrshef @bﬁn@d@paratlon s
causi stic ke subst ance thr hout t he

e e JuS ot A o s P NN ) RU L o O trior wals

or %Herp?&ﬁﬁhé df tﬁé“ﬂeﬁjdﬂ@r bAd tifldbit Pidat tRhsfeNEFRERERSE, any polymer
downstream of the oligonerization reactor resulting

préduoed actdsvte b@aaeam@d omtthe olefiaqireductesifqage mnd/of pslownggolecular

o SGAFRTAE S RS s BpDFRP RGP Honsion

pr&%gg:gﬂmgét@p of the catal yst systemis inportant to
To prevent polymer formation and potential buildup in that part of the process

downstream of the oligomerization reactor resulting from active catalyst in the reactor
effluent, systems to deactivate catalyst activity have been developed. In addition to

prevention of polymer formation, deactivation of the catalyst system is important to
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1 WD 2004/ 082827 PCT/ US2004/ 008189 prevent
i sonerization of the 1-olefin product to undesirable

WO paoe0smk7 i.e., 2- and higher, olefins, whicPCT/U80£008189
the product purity. Deactivation of the catalyst

previéat RBmeHsRiof T the @ralv¥en eddictt asdrhift estetial, H.el,IT® and higher,
air- and water-sensitivity of_ al um num al kyl s. Ther e

oledinsswhich heeds thpiodpel Burty orDeactivaitan ofathecitabyss s¥gem also can

reraSfef e apbpfie e BT AR R R B
al kyrihateusiiswm Radd, deeredie, Cfbrraedumls/a@@n @tdcaiN &redse with halide-
downst ream co_rrosi on. SUVMMARY OF THE | NVENTI ON I n _
confainifia srligemarizatioso watadh ovhistrE st example) Apelak iheHdesy such as
alk&[a]?&rgﬁl‘?m{ﬁ) 1 deh\!vﬁ)lcfl eé 61{)%11%1}1&%5 H&%?%Q&'c F%Flogf a

Cont I' g 5 I'goner 1 zat1 on catalyst
system 10 durin y, I zation
product is provig%§%§ﬁ§§31%p&ﬁ@pgg%@gigsﬁhcIudes t he
st eps aBforfi@lchivieh 8dink Rh&OARAERS f $hik @ABnkYn, COPERLEI Yinhibit or
an olefin oligonerization reactor effluent stream

limjihitleh d@@mmsg@g of éfhahdpvc@zi@mn(is)olefnaphgv@@n@y@nemalyst system
du1§%$ ﬁ%clogéry) of & g{b%orn%e?xgﬁggﬁ c&%)ctr }g a}%rtogl?ig(é f uelgrgl ltthet: El%cess includes

thes klepardf ﬂyﬂﬁfn@l h iermealiab ysteasy b ejonCoipg iagesledin oligomerization
chrom_um source, a pyr rol e-containing 15 conmpound and
reagor FBHpHEAE WhisShvinerRisss oheding Praglei(s)i satalydle system.apolymer(s)

an@/gp ldﬂg %&@IJ«@‘P %rel?i\l/\(;,eogg a agllﬁsf 9@8@6 i C?ﬂgda%rfé'&aa}éthe reactor effluent

strmehﬁBimomb roetal st efstéhecompresd b @hrorhing someH)ta @frrole-containing
al cohol added to deactiv gﬁ@?qlt he cat aI yst gysteml

cogpauideanci Hefal compppung agd péhe 3lephiol Hslded m an agpwat to effect a
mdi€ Elcgﬁé)letonﬁg)]%e Sl SOl s ago %gﬂfeeﬁrﬁggﬂ %%ﬁ :ﬁ)fouf Ii‘% In some

I nvention I n an anount
emibedintdniad € thehmva@tiantteé yetousy s @mohdln amdetoedﬂaoﬂvate e catalyst

f the |nv nti n, e unt of a hol. added
sySmat Bl pnabok: Lo Saf T8y dhashoat g aapled DersAlcqpgt compound.
Tn Sorde eﬁa{;oal%ﬁtstdﬁﬁb RO or2 e JTVHRS isPRIed PR 0 deactivate the
conpound. I n some enbodi nents of the invention, the

cafah’sumstem &t swho kmbadideuhts of fditeam'qnvan,ethtﬂ heowat af glsohol added to

1“%tatee T: 8% etra stye népsﬁ%F%Fr @‘S‘Pr& tzﬂqfllaﬁg i%%éﬁ]a%nab%u{) E tS moles per
m&malr@md@uﬁa tiheohfivenbodients T BEBLENtIGH, B RLGRAROI alcohol
added to activate the catal yst systemis gr eat er

addqslate %@@Yatq e catdydt systempbig rgreaigrotien abouirthl @sd bess thast ebout 2.0

L e TR o BT RSBk of B O 0o o

alc@ﬁ@lahck&ﬂ tS)ﬁE:b@tiﬂateSt}@r enidlest dyorm abgghted tHanadbbut €S5S and less than
t han_about 2.2 noles per nole netal conpound. In

abQFFoH IR Rer el Mgtla¢ompaiido JR domes %@boalmawtalog ﬁheﬁwnﬂon the
am%ﬁﬁﬁ&ébgﬁ%ﬁo éhé%g gi?g%@g%le @f?éqéa%alyﬁ EZS‘[&H@ eat%f t}fﬁﬂlaﬁoc‘ut%pl and less

eactlvate catafyst system
thanasiesht U2 molee potimxae métahmba@omﬁd dat sonee rasﬁibalimaénksylthe metal

co%glaltgzi W@%ﬂ&%@”@ﬁ%ﬁgg@ irzgorgggrlljlggdlglfenfasl ’?h%hnulmber of moles
of alcohol added to deactivate the catalyst system is based upon the number of moles of
active metal alkyl units.

In other embodiments, the amount of alcohol added to deactivate the catalyst {

system is determined by the number of equivalents required to deactivate the catalyst.
2
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systemis determ ned by the nunber of equivalents
required to deactivate the catalyst. 2 WO 2004/082827

weEOAOSROD4/ 008189 Thi s equi val ent rati o woul PICD®ES2004/008189
referred to as one equival ent of al cohol per

Thgﬁ%&gmll&l@tratﬁi wolltbe/RfdfRidAh Al dﬁWa:ijené 'otf‘ gbé%ﬁolcﬁeh @fuivalent of

I
diments, the anmount of al co oel adde
actileanietal alley] tung. catlal yes totlsy stramdimyntsethgr aaset of rdgehol added to
about 0.1 and | ess than ,about,K 1. egui val ent e
e B et SR e AR O Sidpiey R, BEouY 1 F R Than about 1.8
eq@VReHs TRRtRuivaltat Df AFAVE I AA! AkGPRRK. a8d9& &tBer embodiments, the

deactivate the catal yst system imay be greater than
amabotuef dedhol added tesdeatiieate disoutalyst Bysiqui may betgseajss than about 0.1

ui val ent of ,activ tal alkyl, unit. 1n ve her
and s inetput | 2 abishBaliredealbnet idive i Aol vl dp et other
embB8intct2 S anfowt eMaldoPadddr ealdesctivh@ntha by . shstemdmay be
| ess than about 1.0 equival ents per equival ent_ of

greaterithan ahaua0.1 andcdess thantaborhl Yeaquistelrais raviraaivatent ef active metal
t he amount .of.,al cohql. e d | t :
gty SsChuh ERYSRRIRE LS PrbRAC DL ARGl Aty geggivate the
cathRaN s@antm;: Be eagstarathemtaboyped.1 aduicyatiantaboht at équevalents per
metal al kyl unit. In yet other enbodinents, the anount
eqwvalsnicohitive saelalialkyl whcth ek ethenembedimeyis; theapept of alcohol

ad Y tobcfeF&f\fa?é e ctaj&%lt s%%e}% tngaafg'beg@gaﬂele ﬁﬁntaﬁﬁ&a(ﬁﬁgﬁ& lesg t}ﬁn about

equi val ents per e Ive neta uni t.
0.3 equietlernt ber eqritxdelitnericiye htveal adlogdumit. dih et odteo lembddiaents, the

to deactivate_the catal yst. system be eat er than
am@%mfa @9@0?@3%&% Gaetivaaihe t/stf.g%ye@q%? e &ﬁ?ﬁé@fﬁg‘?ﬂ about 0.6
an&(; %g\gl?in%toupf SaghiviRniBSdleq@iviicht Midive D8k ALRRT In yet other

ments, the anpunt of "al cohol added to deactivaté
embbdinpatsa | ths tansypst e alepobeddgt eatderctivh@nthabmtalyd . §stamd may be

L Y byt BT eSS BT t e
Al D Ao Uty e fotiddr GO diAEES, dthe UnblRRE tolf WidoBol B&ded to deactivate the

catal yst system maybe | ess than about 1.8 equivalents
catphyst sxyteny alagie less thant dbput hdteghivaleris pep@quinilent dfipcipeg metal alkyl

it e cposeas b8 BT By atales Bhka iy cotaye

syskerd IRAMbY/RELRES AR 1208Huy Rl p&feqabileiton®tiat nittl vlkyl unit. In
unit. I n yet other enbodi nents, the anount of al cohol

yehethierenlop dimats, tha peonnieofalgolpl added i egetively thoyeatalpgsystem may
t.han, abgut 1. ' i t . of jve

be faRap AR 1 Rt BB SR e KU i BT I yet other

enfdabidnty fthahaohal ofadicdd] hddedaaclchstatae: theeatabisabyssdm may be less
system may be | ess 25 than, about 0.8 equival efnt S per

thasty gberel @8t civalents \st RapEaleaf 10} agiiyet mcah aﬁ@t Wiherln yet other

. | _ .
enftREREAFE TS b AR fl0<R (G IR CHRIGPERA A be less
thaqubval & ssquenleatguipenl epivatdnt acf iaceverahethl alllikgtl vnihi t In some

In some enbodi nents he, active tal alkyl unit is
e ARREyY, A ARG e L it SR GO PR PR Fof  t he
| NVt on, _ehha%dgﬁgﬁﬁ%‘f iR ihRhid, ok bllldalgsts {8nhiBP or limit the

deconposition o alide-containing olefin

decorhpenitbrri 2t & dmlidecahtpsing ydefem digomegzationc ostelyyt eystem during
re(%:lfvle g :algtz (?t I %gq&at?gﬁj %trocﬁl%% Iogﬁglllalll%r }nrc]:‘l:uldlég e tspelea gft g%arating an
intermediate stream into at least one product stream comprising olefin oligomerization

product and at least one heavies stream.
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internediate streaminto at | east one product stream
conprising olefin oligonerization product and at
wO e@s08232E heavi es stream 3 WO 2004/ 082827  PCT/US2004/008189
PCT/ US2004/ 008189 I n sone enbodi nents of the
| NVenkdpe emﬁohgm‘i’ér@é‘ bf‘th@hh@éﬁ%ﬁ' #BlIGTh GRS PhtiSY StEt system
conprises a hal ogenated al kyl al uninumor-a mxture o
comptises @dameadteélal&wlzdummunum amd tugenofzd h@b@nmﬂ atkylalpminum and

nb t th
an @mfygagﬁ%l}r}%%? | r§1no Tn&;ggl )L:,IPE ﬁlileg gﬁzﬁp’gcgneg e oh%]lni qfigomerization
cataRRP SR 3BhpAsErh @1'&11@& kothp&ipawng me“t&l%lkﬂ%cﬁﬂbouﬁd such as an

al’kyl al um num conpound. I n sone enbodi nents of 'the
alkiytaheninionconagmindl cohol has a boi | | ng poi nt different

fromthe ol fln od 1nther

Lt ¢ Dy isiite GyadnBiO oY The fbebdih, 158 BlcShol s 4 8ing point different
frott BikiolerRf REBEdt in ik Sa¥Er badisiBithSe. 8f ddeb@ot ﬂ’(b)/rﬁrahla@ébtrope with

the al cohol is selected fromthe group of 1-hexanol,

theaolh@m(awduct zlnépmylemhoﬁmﬁwf thg lm@nawmthe qlcw@éﬂ%w&ﬁcted from the

S LR ho bR 5 ReE by Saringh 1epipel eptanol, 3
hegtafi®! BYHep@mol] eT-afetyl- 3&@@@1@1; ol- octan@igaczacmdnol 346e«aa¢snpl7 methyl 2-
4- decan eF 5- decanol , hyl -1 -decanol, and_ m xt

degzmel; elofiecapgl, s?oﬁ%caa%édqlwmls Aestecend, Prilgesnolofrethyid- “decanol, and

: m&t &htﬁé n%is (Ijﬁ Ecﬁﬁ% gﬂb{a(ﬂ ﬂ:' df'tﬁeqnv%{o%r hh%%@éo‘ﬁ@f is tleBte¥ 8§ minimize

er e I "en e i nventi on, e wat er content
watdr cohtenal I@th bthet smbodinenzed t]ktei&wmﬁldﬂ;l ¢hefweatamdanoamt of the alcohol
stream _ 15 In sone enbodi nents of the

.oan |nter e
is el b5 or@?f@fg@}a%mawf&ﬁ 16@’1%?3) 1pe54F4%ne ol ef i n

ol | gONB{eZ BlbOfinRiRd HPtthec‘tlﬁ\FeﬁﬂbﬁnﬁleaEe a%%h &t least one olefin
heavi es streamis acconplished by distillation at a

olipempezagivur gothestssttdaan apnd éqlqaﬂt o hb&)«uts 206@ iBRIcEFmplished by

. DESCRI PTI TH trates the
DA S CTBEI At DB AL ILEY PBS! The: al uni num
20 al koxi de rgRYEF DXSARIPTIORIGE YoiE DRAGW V@GS on (the

"al um num al koxi de") for a mxture in which 2.0

equiF\i@I ?eriﬂsstmesath@oerf&lct o tempetatuoe @@a@@qomtoeitiph eof the aluminum

all@le Omsr irg %a]é/at[ tlvagtog éthﬁu':‘?gllléﬁlsr%%la%} ?>]g1ge E rﬁ)r a mixture in

wﬁlm e regiuh&ﬁl%ﬁts of ARt oHEKie Pt tdefitivate the 61i gbrieriAat6h catalyst.
koxi for a mxture in which 2.0 equival ents of

aI c 612 ilystratesithe sffgetad residanec tiRe, o 4 yoneiof diffesent temperatures,
eé;grélﬁéél 1011 %f hcg u%m %ﬂiuﬁf{cgﬁaee Q?r% %qur@?ﬁ w%ﬁchm@beerquiﬁlents of

yst eac IFvation a en nmper at ur

alotiblcib uest wrkRactivat: the blrg@knaSzaaoﬁ esualykt of t he aI um num
al koxi de . deconpgsition. Fig henmati c of

pr odit 3 SUpHFaES BiF %fé?férﬁi wder eﬂl e, oY ASRRIVARRR 2gFnt on the
texfnﬁ@% %t {Vﬁﬂzh 0teESGR RO B EMRGE VENLR: Qrudifam  alkoxide

decomposition.
Fig. 4 is a schematic of a product separation scheme useful in one embodiment of

the invention.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION
While the invention will be described in connection with one or more
embodiments, it will be understood that the invention is not limited to those embodiments.

On the contrary, the invention includes all alternatives, modifications, and equivalents as
4
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While the invention will be described in connection
with one or nore enbodinents, it will be understood
WO baot/083327 | nvention is not limted to those PCT/US2004/008189
enbodi nrents. On the contrary, the invention includes
madlbe i@ RithiMeHe s dlaﬁld%@%p@ﬂﬁthe%ﬁeﬁﬁﬁ' J@heNtEheadentfon of or
2004/ 082827 PCT US2004/ 008189 nay be incl uded
stawrteht of & peefershed formﬂa@c@pi@d@ﬁemth eloaqop@rmé@af@l a8 iptent to exclude

he nmention,of or sta ref erenge for
Othélé‘?rf‘l&? mEHS SR AERY elé) n% o‘t)r S??{S(i?&dplfeep rgﬁ |e§t ent to
eX CITHE ecacRbi e5nteMPRE ARt Hrddddt rokdtes foofhe BEiBbinerigdioarof ethylene
stated to be preferred. The reaction cont enp Iated her e

ancb<ptb@zdlloyfer eletinety produgedighar gbyiasi ilathlwnéerxtetl%\w gad "lggher" are
rel%hve 8 i Siieg eo)](efgwe raF %e%f m%ls éi?spﬁmrsﬂ%% Sngllg)he%fn @hﬁédane co'noerted toa

ower

high@WeblefinevhBreirtthe bsgtdr it Ibléfm 1$asdal gehtesniimbérof@aagbon atoms than the
l-olefin that can _be converted to a hlgher 1-ol efin,

lowgreleim The refcfis GaHFd PPhILES PiesgRemP Pt ahBere pitalysts under

n ap, .t Bl & d.
oo R0 AR el Uyl TG BREH & o
Modzesler, it aandiet mmﬁstcﬁnbthuf tgi ingerttion ohehlso be used in connection with
ol i gorrerl zation or p %]arrerl ation

t roceed. 10
reaphipisdo groduce nprIPhe@leiaeTch 3B0 b HAPAdIHTS 0 SRR ggamer.
al S?h? qﬁ 1?) nl Filf YN @fé&l'lﬁfﬁew' fnh ’che:r EHMLALO0HS at @INRrBHHES reaction,
non- a efi ns, such "as pol yal phaol efi ns and
altiprughyit smenteaipia‘a@that thiEhiavémipentilldmdaiselin lothee wtafipl dligosgrization

in the, ntex of, a trimerj.z n reac al tho
rerefonsg HGRRERItARG o T 1S saRtIco R QRIS R e hipation of
thrfd Rekilp! &f Hﬁsﬁ’ﬂulz@%f@ﬁﬁsz addueig m@a&tmws@f olefin, i.e., carbon-carbon
‘Trimerization," as used in this disclosure, iIs

dogtgé baads s teiny Trwrdsematd, dre Biree olsfinthoads & e egmbjpation of three

coflSE P b E TR R8 S S5l B o) Phbflng 1o ance
exé el MeeRup | géfi bbaMdsm e &chﬁ‘bﬁ@tﬁfhi BﬁEWOHI @fbutahfeﬁe units can be
1ene units can be reduced by two, to one olefin

r&b@ bYﬂﬂ%IOﬁ@&éﬁﬁnbpﬁd%ﬁ@iﬁé%@k@%@ﬁﬁﬁ% the f our

ol ef,i n i, Iy} - ' ..
uni tAg chgn [l]]%lse the %U C e‘gl%-gglll%%%h EEO % e%l ﬁ% l?lg%ﬁ(%s ?iﬂ‘l%ﬁlzatlon of
dlolefﬁIsC HE kN@llCetsa'd:bEtﬁﬁlGHZ&dfﬁ" e chshfarter dlb@lstéﬂ below. The reactants,

trlnerlzatlon is also intended to include
catglygisr ppErmen, §1d reagiippgondgions usafy)ip t%present process and the reaction
pro]a‘r‘f]lgtst LddES h?&ﬂc&nform]%@% 25edut bhele qﬁrﬁ&’rﬁ%@ﬁ’ REURW. are further
reacta sts, equi pnent, and reaction
dcﬂmmddbﬂons useful in the present process and the

reac ion prody nd co ducts fornmed as
of e TR 1 2b o e o L i PHGES Oddis pgon include

olé?ﬁl!lco% éétmﬁ@ewﬁi%ﬁ%ﬁrgeﬁ ﬁh@tt ab! erileFizdIS® gl’@e tlﬁ@ful products. For

trinmerizati on rocess of IS |nvent|on|nc ude
exmhp:lfe; ﬂlecsed:ﬁarqacmrerf \Mhyl:dmeaan ges fl-lreyaig, ,and. the self- reactlon of 1,3-

rinmerize, i ve, usef ul exa
19PE e Eivn L TVl EITE® b o G B e R RG0Y fdeess may
1n(§§def rea&aft bOMiklired o3 olbiliadbs Pﬁulﬁﬁrlo%lwﬁuseful products such as, for
1,5-cyclooctadiene. Additionally, the trimerization
exgnpl@e‘s’snarw}tlom a€ b nisture aﬁ@thmlﬁn@ﬁn%%tem 68n givegnigfureg eomprising

co nds to. give usef.ul roduct.,s _suc
hexene ecenes tetrgdecenes and octﬁ

ecenes, tmmenzghon of m&rtures of ethylene and

l-butene can give mixtures comprising hexenes, octenes, decenes, and dodecenes,
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30 exanple, trinmerization of a mxture of ethylene and
hexene can give m xtures conprising hexenes, decenes,
w0 edonagdseenes and oct adecenes, trimerizati on oPCT/US2004/008189
m xtures of ethylene and 1-butene can give m xtures
tnn‘fé?%ﬁ&% behihEres B 3 -deBEl LRt HBEENE v ARtk tHRICERPESIng hexenes,
5 WD 2004/ 082827 PCT/ US2004/ 008189 rimerization of
tdmﬁmﬁmweéO@Emlﬁd%E@nQOQn@aedﬁ9bene can give mxtures

ng.hexene tetradec docos .
tr F@Eﬁfs esgmtglﬁla @6%%Wen@tg)]nl qre E %‘%11%0 g %%Vm@nlgom about 2 to
abduk BORALEA bicdy (¥ end1QQSEartiOEv A SeR B W efifiio Moable lbbn& Acyclic
to about 30 carbon atons per nol ecul e and having

olefiangre méermpletfedrﬁu@h deubir expnte, elviae; ETOPEZIe@PehbHEenﬁar &butene,

150 ﬁg%ygglngen tpeﬁf%ne,zl gg)%egié ?ﬁ%}éegg,ﬁi H?}le%@el ]fe%cgrrl]et, 2-heptene 3-
hepderRe e i nlanﬁﬁxﬁfﬂﬁles 2thaefseingornsd hh@ii&ﬂ:@,, arkt hﬁxﬂlﬁiﬁmf any two or
2- hept ene, _3- heptene the four normal_ octenes,

mofeaf thsemaixemmiEnediolednrompends comsemplaled: e é?cluqﬁa (gt are not
I cont enpl at ed
hnﬁ ggyﬁngu%%QH%]QI ?g&ﬁégjhﬁdﬁgggg&ﬂg%:l 3- but adi ene,
1 A1fisat@dd eneyclindlefind ateensad iag neactah, thilbrmabshgdngto be bound
clic oleflns are used ile not

reactan
by eHyng Bobdisverddai stere gﬁléléarrve Gop qs hindar iths, gamplﬁ%ﬁtlon process.
Théefrk (‘regﬂté}fﬁlﬂf‘% ichaHl grdatingdes: dybkc E)Bﬂtl'gﬁrdf%ﬁé bRAn are distant from
process erefore, reactants”in which the branched
thearar‘tmuectalrlmorpdmﬂ)ila)bbmlf wotld bel aficipatad o ekt mmte farvgmblq tesults. The

. _carbon-car.bon doubl e d uld be a
i GoTS o8 R S B At PIEGS Sieaestph b fiiP BiFors g useut. Any
ole!ﬁhnlcl)l';a‘;j ‘ilxtflgo i ﬁigé\ﬂfehﬁh H%ne ;/&tg:g(g% Pifcﬁﬁﬂtﬁ%%t&gm flbjly ubdiaScording to the
invpaiien.ci pate in the reaction is contenplated for use
oo 0l Fich ST B P B T gt o o
catQFystC Ovhigl@t 8bntsths WA BAlideORLEN NhaB hay | (Cfeatsuﬁﬁdlb@&i hﬁ’cﬁdes upon
create hydrogen halides upon deconposition of the .
deepanpuisifion ofrthelesdelyshaatdsactevates) cy@dysg 9gthost-ohgomerlzat1on reaction
ost - ol i,goner i zat | r t I
eq ngﬂt Cﬁxam Zl§| yig(gq Sg% !:3951 L}g %{Eﬁfﬁeg méA'Ehl%)ﬁﬁH}ﬁ gource a
pyﬁr@lérdbﬁtanﬂng ohipoled Caidt ai meﬂag a‘l:lqﬂrp elllm:f avhitha haed deen optionally
, all of which have been optionally contac

co@ﬁ@tﬁ@ an@fe%te@@tad it therressies eh ik UpTtERed, hgéﬁ%?r&%dépﬂonaﬂm these
cat%lég{ %fs il t b@éﬂgﬁgﬁéd ¥n ahNB &%ame %&ﬁieysﬁg?ﬁﬂ’ St }%@5 ca@fyst systems

i norgani ¢ 6xi de su
areC at;&lcmly syefitlefos thar dmmmetmralah(j{ tuaﬁhdlucfm oftdlefins, such as, for
dineriza&g n ang tri zatlon of ol efins,
exirghIep S RIERmP o MEH! GHY RSSE ROSRERES. B8 r SR Leci, elyst systom

coﬂﬂﬁfﬁﬁg %Smietaf‘ ?ﬂk?fifs%&%t brBhdly %Bﬁﬂeﬁx%lat@d’ S Tﬁéncatﬁ%gp §ys®nGommonly

i's nore broadl Yy cont errp at ed
1n(1haiealaylsiﬂ1ds ysﬁrem foo exvanmply, a chdondrd dsomideaioditle, splinerde compound.

e SBnaR S oS sty G ot APt Sieadtf and each

terﬁpﬁap%eul%%g th RERE € 3ABGAD E]YlgféQfaﬁl{Jbt Q:Bﬂl Sﬂé‘ﬂl orlt8rdté¥@ination of
be uSed to refer to either a single ca alyst conmponent

mwtiple catalysbermiprarehisn of

The chromium source can be one or more organic or inorganic compounds,
wherein the chromium oxidation state is from 0 to 6. Generally, the chromium source will
have a formula of CrX,, wherein X can be the same or different and can be any organic or

6
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30 nultiple catal yst conponents. The chrom um source
can be one or nore organic or inorganic conpounds,
wob@res2821 he chrom um oxi dation state is fromBPCT/OSB04/008189

Gener al | y, the chrom um source will have a fornul a of
mO%ePﬁlc WL LI ‘fﬁﬁh Iﬁﬁe A NMeL06. Bhidnk 513/”51‘ and rsdbaldean have
any organic or 04/ 082827 PCT/ 008189

fronn@bcganl d¢o rabdutcaq) Ca%md #oing nen radicdgend far@ﬁclmctteé fgom the group

Co%%sglalg 0%@){1{:}’37 %@nly;t %}adll%g S,r %@?%rga?ﬁ/lﬁgﬁg&g{% el U5 g%m!: Qadicals can

be ©trRiFht- B iHI0MPbrafRE] S¥dlidDbrakyaid MtomalKexaliphest,ean be made of
ket one, and/or amido radicals. The or gani c radicals

mieeh alipleatist ramr@aﬁc, EhefoR eWCk@rﬂhbh%lﬁcﬁ@dPS cEgniplaryy inorganic radicals
111021}(?’ ph]g %’r% cfto%’rahaég ?\Iﬂ%ttés n he made of 5 mixed

and/ or cy oa i‘phati c groups.

Exempk @hﬁbnluﬁﬁf Qﬂlﬁ’deCmﬁ}’adb @adh8omivAgiydentaliitg asdom® thromium(III)-
limted to halides, sulfates, and/or oxides. The

cofhimtg ermeBAcEhighpapield cheawyeinysiem BéhtmpRRYRg oligomerization
|
an@I g?rg{aex"f‘za‘l" {I%E{I Irilem V\/I%{nhﬁl Y ﬁg%@%anmluﬁﬁgfﬁ%ompound

a‘ca alys SysS I mproved” ol'i goneri zat1 on
be@gd of chsd 0P ey atvhitabihict iaud teyhantieé dafaﬁymmsymmoaﬂtwﬁynﬁyemplary

be a chromun(l1l1) conmpound 10 because_  of ease
Chrmvm%m Pwpmgﬂa ise A% skmilgd tlome 3&9%?} ;Pareboxylates

o EIB ﬁﬁ%fhﬂa&ﬁfégm %M Hal 880 L@ﬁl&niﬁ?l PAR1idRYT aRd/Er chromium

m um car boxyl ates, ~“chrom um
diomageit ﬂmwtﬁcesxemlbiaumhmmmahﬂﬂbspmphm inniugy,r il drdeet limited to,

OB 1A ARl e TG b A e | (T PRgm (@D 2
ethfyﬁmex aﬁ&‘ié’%é‘ Rtlddl c)mc?m&nf{ﬂ@) m%?étﬁ?ﬁ&i%bﬁ@P[@@Eﬁb QN &mium(1IT)

chrom un(|I | hyl hexanoate al'so
najgtgthérete c{Er@hq)ﬂ n(thqn)uutrr(ﬂé)( zhleridg) ishscarioabenider ¢lmepdg | fluoride,

R C TSR AT -

choieR(E( | hbdpeaepbyteac edefatn (TN amindd | | ¢hrod@eh@IIR, stearate,
chromun(111 ;}dbut yrate, chromun(lll) neopentanoate,

ch@mlum(ldiﬁ(pwn'p sseanelior shrosnpm@Ilekello st ear at e,
h I ] d I t
C r gmgcf?: )PE’ n%{cglrré)}%gﬁn@ﬁl éo%?qc%%ﬁ? q}l(ﬂ{g)%éﬁ dlé&tl %I)é?}l(g fimited to,

chMou@r EbrdSlﬁIdel | eirb@dus 0 fluokdy, Or(’fﬁtb@ndilrsomhﬂﬁl.dec hﬂﬁﬁmuﬁn(ﬂ) bis(2-
fluoride, chromous chloride, chromun(ll) bis(2-

ethpdlpPRRAEIn 0 YOI i AFRIAP)  bEeTBE (R hr BTl | phromium(I)
|
ooV DRI s, DEOREOAIPRLE BT g e
chavngloi(IT) gyredidestin( 1 1) pyrroli des. 25 The
rrol e-contai ning conpound can be an ..
D TG R 2cOMBEURG PAde S PYTole SERtaiinghcppound tha
m%ﬁ:us é}ﬁfﬂ e ﬁ@gfuﬁl EQIrR & MmOt MBIRYA kol 8e CORBlRX As used in

di sclosure, the term
thi gysclostue; therierai hpyng)lc-omp@mn@ congfoangd" tederh yalhpdregen pyrrolide, i.e.,

oviilr BotfShy Pibianel VE (S et gubeohyer Sioetitted Bidider ag wel o

metal pyrrolide complexes. A "pyrrolide", as used in this disclosure, is defined as a

compound comprising a 5-membered, nitrogen-containing heterocycle, such as for
example, pyrrole, derivatives of pyrrole, and mixtures thereof. Broadly, the pyrrole-

containing compound can be pyrrole and/or any heteroleptic or homoleptic metal complex
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nmetal pyrrolide conplexes. A "pyrrolide", as used in
this disclosure, is defined as a 30 conpound
W@ oimp/8232ng a 5- menber ed, nitrogen-contai ni ng PCT/US2004/008189
het erocycl e, such as for exanple, pyrrole,
or @ﬁf JicoataliM S 2 QhyrBUAE Rlafsal, 0 G ghh K U THeG SN E&REin Bl @ OYmd can be
yrrol e- “contai ni ng conpound can be pyrrole and/o
elthwfgen@mbemded tothelpderl mpdidionaeastionomgeagratep ingitu.

2004/ 08282 CT/ 200 8
oyr KT Hi BATOe S g mmeR i BF@ kG0 A go about 20

cabRiREMEIp&anolesule %idﬁ@lar@lfpfytrbﬁaésl Meﬂuﬁe asiflaft 4 Hnﬁ%d to, and may
ol efin production reaction, or generated i Nn-situ.

be@eleeicd|frym thaerowpraossistigopit Bydipgrs RORIsier@ywple). ke pyrrolide,
I
so%xgl?gyr?&%ep Sprol;ag?ﬁ‘l% eégrlroﬁlc 4 deE‘Hﬁ E}ﬂgﬁggno%&?rr% tes%fgg Bf substituted

pyBoHdemYecdusdor &eghe&het@lnn‘yrm AdNigity rvoittp tH‘eOdStliéledaﬂgnthExamples of
|ithium pyrrolide,

hydr rrolide rroIe
Su‘%%@‘ﬂte% M@W déclué%t ?Ii?mﬂas/ tingifsdqéo, pwsplgrdrcarboxylic acid, 2-
/
RSB R St SRS BB s ot 2.4

dimethil-3lethyddyee,r eact anicstyl-Exadipletylmirrolgubst i tihyk2l4- dlmethyl 5-

(etg9 r}?(:g{r I %gﬁ@gg%% %%ilqp?(gtiqtez ' egﬁ'@z élé{r@r?}r%agy,l Egr@rrrolecarboxylate and

mlmffréso lgsraorcaripoxal fe h%@ﬁ)le E@ﬂtﬁlﬁ rcefngg\%de contains chromlum the
di met hyl pyrrol e, ethylpyrro

reéﬁltan:tefnycbmmnﬂednpmmﬂ)dapyc p@iled a cdflrbmimﬂ podideet hyl -

ot T ralg Rt ol S¥pyt GBS BORG: een %rﬁalderh% fheabromium

sotld€ h8PThe PYRRTe-EdRaila BIBoaRN LR REN S GAWOUSFrE WHeiaNhromium
chrom um “the resultant chrom um conpound can ‘be

pyoalifleds wsedhipdiim paalysl sysiem, @piiroméain: yoymbbde cars be gpnsidered to
rrolide provi.de both
POV, rhoﬂ}nhﬁel Shromit. Sauree and “the Pprele ggx,a]t@g]in}ﬂ ﬁampound While all

pyEOIPEIRERinAS caiSshnds dahi @rodu&clcaewse sy#ReR ¥ithhhighl Bdhvity and
K rrolide I's used to forma catal yst system a
pr

Bty mspof Puireld andian 2Sedivshyinisiode caroprognena epsalswishistem with
enflei]n%eg &%yﬁd%% ﬁﬁtﬂada &e@@ecp%rodﬁ {€- contai ni ng

npound F 13! ai ni ng conpounds can

p r 0 dﬂhé&nétalt z&kylsdan%ésatng? ﬂiﬁtemléﬁho’tbrg’ﬁ)naﬂéptw hytaBalllyl compound. One
productivity rrol e_and

or zn@fﬁdliﬂﬁf@% ﬁ y p%b@ o veht P hsalefgﬁ)ap@élte sl alhicgn be any
ahéﬁ)at e me a a'ﬂy aﬁrﬂefe%bq t{h\é' Lllé et a ocﬂés hie® gr saturated or

uct . can e any ptic
ml;nlmateelpﬁhpdnametaﬂlcaal Kiwd metah‘pﬁnyh dan e amgr mrmlne& afetagdon atoms per

| kyl s_can be used. The al and( ) he t al
molpRls- Harerd gHg ¢ Oa‘fanH%FFIiaL %{ @qe 46, gtgfp metal alkyl

ustiBf @/'iﬁibzloglgntsg Ged! tih abbgans Q%oﬁrﬁoﬁﬁ‘}be? %é{ﬁlaﬁlﬁﬁ Blolecule and

unsat ur at hatic radical. The netal al
prekfanablyamgssnﬂmrbeabcmt 208 cathon astorms per nRBeqndd. eEmdanaplary metal alkyl

coBRBIA nRifEn) B3| R H00 SRy Rt 10 R B o FRR G ra Alkylboron
coﬁﬁ%@ﬂﬁdﬂoalﬁﬁﬁﬁgﬁesﬁhﬁ NSorRSuniE! alkcyBideY lcofPbesdsl andBfl allyl lithium

preferably |eSs than about 20 carbon at ons per
compbaids Exalap@ﬁrmf aﬂaqtalrﬁéksdlcoamoynds welmdoubitisare met linéted to, n-butyl

htlgi’ll{{\]la[)gﬁ,eg ?Putyl 11% t ed t et B tl}(fﬁftﬁallurlillu ni gt Prg)g%lélsr,}um diethylzinc,

triethylaluminum, trimethylaluminum, triisobutylalumium, and mixtures thereof.
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conmpounds, al kyl magnesi um conpounds, al kyl zi nc
conpounds and/or allyl lithium 30 conpounds. Exanpl es
wo@bom®smk7 al kyl conpounds i ncl ude, but are notP¢CT/IB1084008189
to, n-butyl lithium sec-butyllithium
tertyb &ﬁe)féll AN Y beicRichvl FRAARS s cHhLithg! AinbG-hydrolyzed, i.c.,
triethylal um’num” trinmethyl al um num
not pret@obgted withrmvaten, adlndalwinkugr esmpoerdsoflerigitivgs of alkylaluminum

coBYEH o PTG B U RS EP LG GF ABACHOMPST 3t improved

prddu@t sel@@c‘iwﬂf easCQRliiaad Qﬁilp%ﬁeﬁ m&lﬁﬁ s?dtdﬁi | @b@tmlﬂu Mctivity, and/or
rrpoun S, derivatives of al um num COlTpoundS

prddabbgén aﬂaedlsalolfwwowﬂeda mtai@ﬂpdmmmdﬁm dfrmaﬁf:@selectlvﬂy to the

or | r ov duct )
e eyt by ey e e E g ot Moo Sy Gheavies.
5 prraduedtallltyl mahhies 4156h- Hffdrbbydécphﬂﬁ?ﬁﬂnﬁiﬁhﬂﬂ co@hﬁ@aha @(@fbssed by
result in decreased selectivity to the desired olefin

thet epmasali anlum NB@I usiR2akd Alﬁéfaeaﬁé&{% ABROR), and/or A12R3X3>
formation V) I I
o TR AR, R BT AR 2 TR ot
mdré’l Qh@lecﬁ%r R| grB@p,mmbaez AidiBs mAYRZ theAlIRXRamAIR( @%hp or different
RX(OR), ~and/or Al12R3X3, wherein R is an alkyl
alkgi BLRYPS xnii gnEEPRAMHE O ea%ﬁﬁhelar?dcwé%r@wmpm%%lﬁmm are not
tain h
hn‘g%rd ?dt hgr%et %lﬁggﬁleﬁa?ﬁeﬁﬂgl?%ﬁ%ﬁp Jn?#t@%étﬁnﬂlﬁﬁﬂgfhe{f@l’alummum
chigridepsdiathyldlndapendbérdmidé, ediethybfiemumExettpkigey diethylaluminum

] ud b
phgr?qXéc %91]%3 | ncwﬁmedwllﬂg%ii% %g}ygqqgmrwmr%gs&np%]gpgp aanglﬁuﬁ‘alms thereof
fmdlb&E Ga&l@s@ ﬁgswacﬁmy bl smdqbtegéﬂa@n%hy MRe BERBI €the invention,

di et hyl num et hoxi de; di et hyl al um num phenoxi de
tn@hﬂylhlaimmmﬂ]ﬁﬂd iadh ﬂx@thyMumHmhyﬂﬂbudn @UpAC) are used. In one aspect of

e R e S N A

coﬁegmﬁis R&Gdh fhy b %xbl‘ék’s%ﬁtHyQHe geﬁe&m%ﬁmhlaé Aﬂkpmﬁiﬁﬁ)AlRX(OR)
and di et hyl al um num chl ofi de (DEAC) are used. In one

andlspédt RofXs, wiherdim Reistanorkylt greun | X go rdriogan |atmn,cmda\h’]9@@m if the
rises a hal enat num co

roP b B na B g e Gt R, SRR s t She ation

gro%b%ﬁﬂ%ﬂeﬂ%@ﬂlﬁ ,growipR @ rindebéndEht 63, eakﬂh @t’lﬁt n Eiem?la@ﬁ halogenated

al kyI group, is a hal ogen atom and wherein i
alloyip g aorewml.s ABClags @eﬂlwk!&m@lﬁl@nwl@}%@ﬁa digjfydpluminum bromide,

Lt J
et iR icfErRt 25 kAR PigBclithiac Ml Blces tereot.
Exe rwilnaer yothaisb@g nabe ctboulad ky tlabtymruu elievgdabintdschilowid eucbataining-

di et hyl al um num chl ori de, di et hyl al um nym brom de,
CORPRAYH ¢Wﬂ¥wr@ﬁ%rpiua@y angdsq P Vipri/Hunghloride-containing compound
e | o e es e
car ﬁﬂ s‘ézﬁt OJukC)H oun [eeé)rDE%’?% iﬁ{sd/%r\é\rﬂlr% ogfﬂ%ﬁdes Exemplary
orgzimlodﬂoﬁéescmflnmae nbmglre ﬁﬁt lammﬂbtm darban teﬁmﬂlbmiepmdlybdne chloride,

ty .and s ect|V|t chl orld in
chf3g it g OBt Resehl s A B B Dea
and/ |
e Ol QA HRRAE Bl saich BETR: Méﬁ?‘é%ﬁﬂ?ﬁtﬁﬁﬁsﬁﬁﬁ‘?‘?n&bm‘“‘m of
chromingl en@llxhl ethiythexanoate, or @ﬁetheﬂb@mgdlc;hl dnﬁthel,alummum and

dleth})fialﬁglllr%{n?ecthpon%ee dlS rc%n)%)gsrlteesca atl]yst sygtem can be used, for example, to

trimerize ethylene, forming 1-hexene.
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One conposite catal yst which may be used in the

invention is the conbination of 30 chromum (I11)
weetinlogaszanoat e, 2, 5-di met hyl pyrrol e, triethyl BET/IB2004908189

and diethylal um num chloride. This conposite catal yst

Sy S{RMISANc AR dand/&H r@iéﬁﬂ'%' @Be ERombdith "®duhdS; pyrrole-containing

et hyl eneé, form ng 1-hexene. WO 2004/ 082827
coRindSa004e00 8189 is deuin the prosrnge toif ifg wnsaiusrtcd dgdorargon. The

t he chroni um sourc rrol e-cont.ajni 0 und and .. .
unggiael o Rypentoan g gt Y el ieed ehBhR aROTREYP th Al tiavid or
solity SaRC arh dFrect A rowshs adriciing Cofhihdr dearhbem s6@ide,0eyredly-containing

aromatic or aliphatic hydrocarbon, in a gas, liquid or )
compdinl, spdetal Bikydfthe apsatireied lydraeseroacnanbe of a figueid state. It will

be S0GRloA G E B i ferR At 2 B Hatfon MR sppropriate
cathlydidydtesiisafrRspdctividol the rR@hoteiRIrs & ity tHeuRBE systdhat

the i'nvention may be used in connection wth

appibprinsaterateddrvdrgpstbogyesn digke any paspecafi cpeboprateme per molecule.
h of . _produci .

o508 BB AR SMIR bR SN 1S8 Y TR 70 o roms per

modcals deelessTlagcaloat 20Usidsdn wionishperumshiculeat Bdemplary unsaturated,

ydrocarbon will conprise | ess than about 70 carbon

h
aliphairdygetcarbpn crpipeadseinclyde. Bl arq i i, sbyicapplshexene, 1.3-
bu%ﬁ%ﬁg, &%{)m&%r%& Hle?eoé.E)ﬁ? %H%: Q%%cf‘ EYhAn@idn, @k WRBREfed aliphatic
ydr ocarbon conpounds T nclude, but are not [imted to,
hyéobytbenepmpetnek snbhexend- Bxgtpdtirg regmatimdhydra¢arb@s include, but are
thereaf. ] n one aspect of the invention,.the
nof, HIsied (13 BEZEns, ﬁﬂfﬁ*@% SRR EERT BB o MEGLHIRS shexamethylbenzene,
and “HBXGEE - th &SN AlYur A Madntatidy By RE S EHRS nia?cbé’ dRed RYtimprove
are not limted to, benzene, toluene, ethylbenzene,
catalyisesystenneiahitityl, enwell he padpthy highhzatise and selendiveicatalysbsystem.

t hereof . . Unsat ur at ar o i.¢, hydr.ocar hons may be .
usedt e BREHed Ay OB QYA ERER B Py e CABPrRE agbromium
soﬁ{:é’,dﬁﬁ%lé—c'ah&ﬁﬁﬂg aehipsandneheta! S&yi Wad Calsahuystd SWEERMbon can
It 'shoul d be recogni zed, however, that the reaction
comtiit adddionahgemipinayts avhathr damheirpdsensely @ffect and can enhance the resultant

rrol e-cont.al ni.ng_conpound... net al. .al kyl
caghELETERY SH el d A EaR: Rt aet R andar flies,
conmeReiigdmsizafondRadidn paestsely/, alefieatin@fg] cadrbe prepared from
enhance the resultant 20 catal yst system such as .
the sptabwhspstan of Akisi MVEHPINBY A0LItioR SHHThaMIdEs gasTRBase reaction
I al | t Lo Ln .
TS B KBS hmabif, pr it s of
mdmdhter bNeRbiner viash 5 cdtaltystasystesl canrbg, efiznidl by agasngphasamown in the

reaction  techni ques usin tg}onve{m onal equi%msnt and
arte OE SERTHEFIHPIEEVEdR & sush £ Al Y& SYSHER Ipghhgapic gpedium and to

o BOERD R b SH, SEMARAEIGRELRIL e @ration
pracess iparkotvheonat@ahgstthegstamlsnbaemplogethi ¢ medi um
and to agitate the mxture to nmaintain the catalys .
Sy SEOMEF B! OBt I TaTh SYE R HE M er dt FiGR Jacke or internal
he®t! 19%@%? 5oﬁlﬁﬁranl§/%Mblg QLA hRehaRLdsh 68 MoRkRAnHE, mechanical
enpl oyed. For exanple, a continuous-feed autocl ave

stirrgconthevdpiatping filh ah jreck gas, dypicaltyenitragen, may be used. In another
embodiment, a loop reactor with mechanical stirring, such as, for example, a circulating
pump, can be used. Alternatively, tubular reactions for carrying out the oligomerization
may also be used in connection with the invention.
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heat transfer coil and any suitable stirring
mechani sm such as, for exanple, nmechanical 30

w@ 001082897 or the sparging with an inert gas, tREI/TS1004008189
nitrogen, may be used. |In another enbodi nent, a | oop
J ea%lt@fnamelp tﬁ@%‘ﬂﬁ@h%on%ﬁdﬁeﬁé & beséé?lli‘e@&lt ih Qfslurry of the catalyst
exanple, a Circulating punp, can be used

compdrentsaini areinert mebuaor ddaenti whishfiorthe arqcysmgleélmltn threadly, the

T

reaf¥ot €aiaddty eln¢iudeh eblltr @ haatliBledr RS E€SDLERANe, P& yclohexane, and
carried out in a sl urré of the catal yst corrponents in
3]

methyléyehexansdisohutene dint bensednfor ehhansed h@rnpatdub@swlth known olefin
Br oadl ts ar

poljEiekr o SEes o e o Rerouiyecpio R i pgtem is more

casiye RRpafsYd e %@/&]@heﬁnbueﬂﬁt $nk NEMBEEImaBLt aahemdgéneous catalyzed
I[Tmted to, isobutane, cyclohexane, and 5

tHHWﬂ*WmnyEKEWéi@ﬁﬁﬁdp§b@dﬂﬁh@¢6ﬁﬁ be used for enhanced
at ! %Ir a:n V\fhtzgloh{eﬁ)%bghﬁlflén? of B%L ¥rﬂ%ﬁﬁ&?t ! ﬁﬁhy process can be
pro S : I meri zat’i on
car€iall dhyiata (ﬁ}{féhteomdd&uﬂp M&nclﬁ@&lﬂr&dﬂ:lt S;D’&llesﬂaﬁ”m sligomerization process.
cycl ohexane. I n one enbodi nent, a hgnogeneqQus
Th@rgfcap e ghoigg phsacton dilgmtrgpedtivm; 1 bi“é‘?dr orsthesglection of the initial
ole?%cije%’eﬁffa%r e&ﬂn@g,czﬁ Eapg rﬁ\éﬁﬁtl@ﬁ‘ 95’['3 t RMRed 'tcfrﬁﬁﬁer?zfe ethylene
i'S 1 nventlon slurry process can e 10 carri ed
to Diiexéne, ﬂledsloll\wﬁnfor(thedligm’)wnzmhnﬂheac&oa vwruddibie tl - l’mkemd) elf ethylene
efin oli atio cess.. Therefore, the.
enhSieanEeDt T ERLS PORU GG O RERURGROR HACHSH Sotveht would
besqllrfe%ﬂeon 104 3tm§adléﬂet (vt rifkglddnto €3cdRMoctaliRhe, the trimerization
exanple, if The oligonerization catalyst is used to
reactor melweﬁemaﬂdhw é3ebutadierte drelxagcloodiadiens, wahso éor t he
ol i goneri zation reacnagn woul d bﬁ 1-h$xene.tlf d hich
et BT GRBCIREREHh ANGRFESHTY it PS &Y t8V T dttfcyrd pressure whic
areds‘%ﬁ;t@@l% 8o triN&iR! th OB réatdROudif@64il @AaBBl H8ttn. Wahkfhllddreaction
be 1-hexene. |f 1,3-butadiene was trinerized to
tenlpeBatoses [avo withu @m@getq{eabpuﬁ f?é)r | toaatioyh 259°6a closnoglesragpaet of the
. would be 1 ut adi ene._qr. [ ne 0
imRtoigRR g RERRR & e Sivdn B URAET o7y B8 RBC. vt
anbtBAP8IREIreactbAl tBhpeatiies Wi ﬁ/hhmaii easdel 6BBOELd (DSO"C Generally,
trimerize the olefin reactants using said cata ﬂf
reagiian PYASSUCRNEE AYiflyn arangs olopbout emaspRarisrte abapie? 30 1sig Ty another
s BB R e o el may Bl SRAERSY B Ehocpheric to
ab@utr BO0Qepsdg. dhopet aGBthen a@ﬂm‘ubf Zlﬁ)é)ﬁlvehnory ethe razmd)tbhqressure ranges
pect, reaction tenBeratures are within a range of 80
bdN@GEQU@“3@Qﬁ§¢ébW9 P&&ction pressures are within a
ran écﬁJﬂ% SEI A ABRUE ¢ B 8 thd finge of about 0°
anogﬁggﬁhgg%g%?ﬁ%gyt e angﬁﬁygn eac |%n dressuP%ZO ot
to rayutbBOORCt grnaradlyr cemglee mrsechbdmtanammgmwt iof the imadnbo, when the
1000, psi et another aspect.o the i nventiop, the o
re R P i € g Ao P S aBEt bk TS 2309 Ghdp Hoout 130°C
is ﬁMPapoo psig. Wen the reactant is predom nately
et ene, a tenperature in the range of about 0 to
aboaiool\lﬁm gEneeation tempenaalre senl producariot euchagpsigsirabdd insoluble

pro u%t | QX;ﬁml Oflgf e\AXharenT)le polymer and too high of a temperature can cause

deactivation of the catalyst system and isomerization of the reaction products. Too low of
a reaction pressure can result in low catalyst system activity.
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reactant is predom nately ethylene, a tenperature in
the range of about 60 to about 130C is enployed. 30
waow4loges2Df a reaction tenperature can produceP€DUSI0CHN8189
undesi rabl e i nsol ubl e product, such as, for exanple,
pol leﬁﬁnalﬁn 6ly4:98ed1 b a1bOhdded BMRETACIY: 8o GEELI& AU TRe reaction and/or
deactivati'on”of 'the catal yst system and | soneri zation
incodast ketalysagyisteon aghvéiu él desirdddnidovgenfalsoacandzcadded to the reactor to

ressure can ul't in lowcatalyst systemactivity.
6%056’66 /P&é‘gé?n PCT/ US2004/ 008189 Opti onal |y,
hyd"[‘Bg @BnteAR oP ehcAdalasr ¢ Eé“@glfa%@c&%ﬁr&@ b3GaGhET Qise(etgh 8itrogen)
reacti on and/or increase catalyst system activifty.

purgesby ettrodhyla.ig dorereaglagb hydrogee, deniedlmnt precatal Heitas reXh@lstmg the
uppr ess oduction. The content s
ctfRigBP gy Sl SR T AEh R e RO B Sk st My gr in any other
suit D1 Dmaihde! ogen) 5 purge, by introducing the reactant,
hydrogen, fluid nedium or catalyst or exhausting_the
ef f |T@en1tea¢twnaumﬂviens B SOMEIVAYHY sy steadily Ohé@l%ﬂ%’gﬂf 1-olefin
net
reoanlTER Sl Phlceh i nidlest i Bb] lraonfity HBDIGiga pontents of the
reasto2adRdry exeh@lgi A Ggohtweiis Jsﬂﬁ{eéftaﬂﬂc réae e tsysicfns $an be employed that
catal yst system and process nedi um and renpving. the
mqha@a SPACOFFBRES Y 8YStam, Teadanigh TReshug,ag |dgscharge system for

ﬁﬂ%é| nC t%gﬁh'v%l&%’bét@ﬁ‘?ﬂc@?s@aﬁ alDRLAPIGRA. be enpl oyed

ed systens for cat aIy t 'system
r eadmarthmndatmdneanncami eacomesrnimasq ¢hesyeattom feorperdtire usually can
ef fl uent rnatlv a batch process ca | so

be GBBFRHY PR P pGIFTBEeh oh T e R PR R il thus
trah$¥errlr®aHebd AR of ﬁﬁﬁ@écﬁ&u eisuipalthit tS 808 ablR8o LeREA Bflefi¥iently out

cl rcul ating cooling water through a jacket or heat
of tthanséwor, coi the tdaotor kb bev aﬂﬁf&:ﬁ:@veﬂy ngalh‘ezmedo@tt thef deswegd reaction
react or

R on AR G ﬂ{g%% i go Pty B drb b oot I Yporizaton

redelib® Ghh W& lnin rﬁﬂ'arﬁlﬁhe@ *gh;%lhefofj asdiv@dtenfRedth@Nwhich can improve
tenperature. Another advantage of nore effective heat

pradughet efficiency.hat the trinmerization reaction can be

g un te (‘rg%ct?r%gﬁ%?}]i er %ge%%x? gt f o{nef%%g sl evagcﬁlg% %nfgg,r ?taﬁﬁ ?nay further be

treﬁt%@% Qdpaedté proatts, Bcdle Bleadsitin] deredntsy ﬁieﬁuﬁrﬁl&md@&hw €omponents
catalyst, and may further be treated to separate
suisrhdel fr recychieg yad élspﬁ%e gy ggmpopaizthahirs nopasayaled- and

ot h%hgnom%ooq%&nt%nz%tw t&bl!n?né‘ %tl&?@%%}aé,sgg d\?\%ﬂgd ?cLﬁQ Q5fiplete, the

of any cohpofre At are no
reRtdrggfadit zakar rcodtprisinignevenat élefin @ltcmillet{s) Icstahys’e Bstenh,cand some

PoBGH GRE o B &FFT [eORIEIASy Bt Pyt ALy SERH VBl Soeble n th
T s L SIS AN St s
ma@fohlcobolt, dﬁotseami(m)ﬂlyd}se wseclcohs! isssadedtat diah has hebdibngnpoint, or
moleaﬁgrh\%lmgh’lc ns%lc tﬁgt the alcohol will not azeotrope with the olefin monomer
product. In some embodiments of the invention, the alcohol has a boiling point different
from the olefin product in the reactor effluent stream. In an exemplary process, wherein
the catalyst system is used to trimerize ethylene to 1-hexene, an alcohol with six or more
carbon atoms per molecule may be used. Alternatively, an alcohol having six to twelve

carbon atoms per molecule may be used for catalyst system deactivation. Such alcohols
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nonoal cohol s, diols, and polyols. An alcohol is

sel ected that has a boiling point, or nolecular
wowiogios2s2such that the al cohol will not azeot r BEEUSR0$008189

the ol efin nononer product. In sonme enbodi nents of

t I DRG] | L | Bicohols include
areaa!ﬂ %P}e{éent g%nf{?%ﬁﬁ? 2e}§2 glg}gf ?lﬁﬁ%rp g%djlg% E|:)(!rt1Hﬁh hey ?lzecact or > but,
areefiftl Uieritedst I-bewmnol, n2-hexamobnpteryngds Geetbyl-1-wremel, nl-heptenol, 2-

cat al yst syst IS used to tyinerize ethylepe to
hepfEHee it SREORBT G T L T iir 5 ooiahe b ool octanol, 4-
octRR1, TRhERUL R BB oRE -8&ahbl, AldeRbRsl! BV@kYnol 2B-dRt&eN0S-decanol, 2-

aving six to twelve car bon at ons per nol ecul e may be

ethylsbdedanpl, ead aliymtesshereeim deacti vati on. Such al cohol s

12 2004/.082827 PCT/ LJS2004/ 189 .are.easil
o VEBREY o RO S g h be Bl fof B2iagle sftylspe stycol,
carPb& AR 8 b nGtalle ,demivatiorﬂhﬁeﬂﬂ.OtDioﬂmﬂcE olydishexanally have much
2- hexanol , 3-hexanol, 2-ethyl-I-hexanol, 1-heptanol,
higher tralingpeints tBathapnedepholya paFadle molecular weight, and thus can be
2-net hyl - 3-hept a -octanol, 2-octanol, 3-octanol,
Sepﬁgat%fc]f%]f?oqa?ﬁ]}?ﬁ%’tn%}?}ge “decanol , l-decanol, 2-decanol,
3- degantohod iseddsdolo, the-decanefflucdt segh liflan amount sufficient to
| -decanol, and m xtures thereof. Alternative g

. ! I a
quansh-argiiBe either -ofevlyeh depcsivatsy theopleBp Prediction fatlyst system and to
. Nyl ene.. : catal .

i oY PRt 67 AU ARSI T e apdlor, () produc
putitycdegrdiagbe dub oo lisongeriaation, Sn thaprodociosdpeatioh prafss. However, it
conpar abl e no| ecul af wei g%ta .and thus,[ .can be 1§ X
hassgsariawRehabdiaeIsel GrepisifAqT RERR ARSTT FRRTHHTES BPIERR)(fo5 grrosion
i f ' i . Tt has furth
n R g ABst SRR AR AR 105
bedbefoahd viat @se dhepeolfef ianggraidaide bOmodet &fl degetivyion egendrie moles of
sy i e 2 uPEBPEH 080 1RGESHTBhSeq from
de ISP RARL AAMNBrfiRirh DORRS AIRSEHONThikd) id Bfe Apestuthe invention, the

separation process. However, it has been found that
catalgdi ticastivaforexiegs 9s dertdi gult iong ageele irgitr ehgisactivation agent to

atential for corrosio 5 i proc 0 nent
B9 Bl SR E380 e r TS BTRABE ge otsen
mdld radtidsndyd R6fe gdneRNy dessribed Aok rdteofaholepeeiclivaionaggeso moles
of ratio of noles of deactivation agent to nol es, of

megdlunT shienGs illsirates dhg effedi e Bissmple Felionpdhe fegmation of hydrogen
hydr ogen. hal i agi r. r t :
o BHgE PR B AR Pl Tl S ML ey ABERTRESLL 08 Rhuminur
chibfige i gltalddhol he2-etat-allegindeact i vati on stage is
carried out using a nole ratio of deacfivation ag

t
C o AR QR BETRASR s O 675 DEHCUB R Ao or Frample, 1-
he%\@éllel che blénfé?ﬁosvteﬁ; S&'anghfé\‘i?o\(fgf prdcBéd cSHER udrB! ﬁicﬁlﬁﬁﬁé) f6B¥xample,

trore gener al scribed as a ratio of noles
distilagiéri.vat i on agent to noles netal. Table 6

illustrates the effect of this nole ratio. on the. .
f or Htd GHIRIE isillasipan seraratioR: Thome, r‘lmftﬁ&’feéx@ﬁ%%l-e- ethylene, is
reﬂg!ﬂbéﬂﬁﬁ?ﬁttﬁg réddtidR h w81 fitdhe Aloidfn Bler QUMh¥&Se, then the reaction
I et hyl'al um num oride ‘and the al cohol was o
prétiuet hy reetel aaral fin@lly, heemedine catdatillstl vaay Hioen the remaining
deg_c_%%g‘}eldvgatttggfst %lng f cl:or]pl%rdggls'l Cstugzlsl) as Snuegxrf}egs' I\Ea?rrltal%)l(nagn@tl—slgﬁvely low
temperatures and short residence times in the separation stage of the process decreases the

formation of the acid gasses and other undesirable decomposition residues and thereby
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hexene, can be renoved. Any renoval process can be
used, including for exanple, distillation. In a

W@ ovplogesdi sti |l | ati on separation schenme, unreacP@&rusS2004/008189
olefin, i.e. ethylene, is renoved fromthe reaction

pre%ﬁ’cg gt inhitigt dox’vns%real‘ﬁl BiiocBsst éddﬁ%ﬁerﬁr cohrd¥HENan dreehs I%)ect of the
the reaction 30 product is renoved, and finally

inveptonurthé distlilation t@dma\/tm’tOﬁEmmmmlqr deraperiuges are malntalned below

BRI I RE L 0 T T T .

teniREAEHRE GR: faRSinbdbélBR HORAIIVPON s ket ottfer bR cPbPARSAvention,
ecreases the formation of the acid gasses and ot her

theudisidkitipa lsh bmuelo opasintrlonilor ésnpuayreds dclomeshoy 175%C.iHgs. 1 and
1,082827 PCT/ hi bi.t
2 iAgy AOGa BeedBepaliomene te oy BEPRlch o RRidiRR gpnstrean

du®to theleabtivestt tAMysttdtopsditidd ad heasweahbimhditteassinothe alcohol
reboi |l er tenperatures are maintained bel ow about

form@@n shewm petahiels aasiperetseop hyHeogenvehde aeid femation) A Bigrease in

o TS BIFSeh RIS b BROERLLSE (Bl g cgprosion i

doﬁzhﬁrdaﬂmatms@n.g couipheendi stillation col um bottoms or
reboiler tenperature js bel ow about, 175C. Fig
2 i HYOFdsE ttp ympintais thealoaver femparpigEss lﬁfilcﬁ@ﬁrﬁé’f?&% @p@ yah effectwely

se da!@:ﬁ e P ﬁﬂlteg&lad losik QR eﬁefmnmw@eae@wﬁé@c&gl %thﬁldhdenvatwes
y the

acti vated catalysdt decomposition as neasure
thereod raﬁase—plrasdltcl'se adwo eiagé dlsflﬁat[mt mmhmajn bentipzadal Higl sdapicts such a

dr | on. .
d1qt1ﬁc ] eas ex;nﬁ %a\? Baéﬁ, g)éoa gf ich tg% g@tgh(?lﬁlgf %g?)[’l previously added
is Bidcaatind aktechamtde Ref &Rtidld §Rfin %ﬁéirﬁsié Andvad oVBrhead at 2, a

downstr eam processing equi pment. In order to maintain
mitidle dlsmetﬁwpm aoutemsng pdinwet e dolefvo vieimen daryletreactlon medium 1s

effec e rate the unreact ef i
rerfyehodt SrRCBCE v Se EhHT P b QR YatatgRS Sorfborents and
polyRRE 885r@diCio TRNOEHICH 3 ThelbdRoflsa@irsti dlinhd flakdRd¥Mtbta second

may be utilized. Fig. 4 depicts such a distillation

cokotneneAs Thewn aafiod aéﬁfdnd&mrespmtwdm icelnirhk azd e@hmin 5 may each

be Cr%l?(ﬂf?ﬁe nAB;R?V\éngué aS\C{Iieaddg eq}r? ﬁle SC{n:d &rtrlg ) és%e%ggeé bacs‘fk into first
coRMl headhatopdrativg Pletkithe ofli Bl bRiber 9t fseadh wohttBhiniiRYoperating
primarily olefin trinmer and reaction mediumis

terppargyedoAirsBealwamal sdrelarsbatt 2O8k cwhilaydickigeting separation of the

ovgr?lgadt h}/ && ?‘2113%%%' abﬁﬁtboggﬁ? gﬁ&%ﬁ: eﬂ'gsd%pepaq %gﬂ?ésfsure Otf second column

I'S renove tons
5 Bdbﬂnﬂhaﬂ the epérating piesse sEcsidcolamhuimgo Bis tApesitiwecaviery of the
Fig. 4 at 6 and 7, respectively, colum 1 and co{annS .
req@ﬁgm EsERIT e TPUBBIT RSP AIGY 4 HRRRIEES af # O R 2bout 200°C

in ?gﬁi(%ﬁxgt af® ST d RolindCL ¥k 8 ]?,a&ﬁné Qltﬂ oditdefits, tlf%ocln}éﬂﬁl residence

operating pressure of ftirst co um 1 is set
tinsucththe hiebctivaedo paalzsti atghe hegipenaeateeoheddsssy foothensepdration is

I s .be about 200C whi | et effecting separation of
mip iAo, By R LT RIS S48 PY SO Rt BT OGS dpigdmgomparison
to E%n@%ﬁlﬁhh@sﬁheﬁﬁﬂ (R BdtiorRC QRhnt q}dﬁmﬁrs@cdlﬁnh &S & mgmﬁcantly
han the operating pressure of first colum SO as
hlgier that thebotreny (@fbottoms and side) stream from second column 5. Thus, this
combination of columns 1 and 5 significantly reduces the residence time of heavy

components in the combined separation.
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25 reaction nmedi um whil e mai ntai ni ng separation

tenperatures of no nore than about 200C in both first
war@4m8sond colums 1 and 5. In sonme enbodi menP&T/US1064/008189

overall residence tinme of the deactivated catal yst at

t he THeoRph@ABe sBhethE SINAGRASAI Figl Al ald18isS@RE] 8bdRNis! Mitended to

mnimzed. In sone enbodi nents of the invention, first
exewplifinoie separatiogempihod orndaisi wdrintended éx dindt ¢lod distill@ion schemes

i o St om0 wihe SREM T @ b Shish e etieation of e
undddBted 618fin,S bleGAMih @Mk GQNdore@h#A8d isptiisn cbffatning co-product

conmbi nation of columms 1 and 5 significantly reduces
polyecrrandi catahysé compeneits Malg ynaigiginem bettems ar rébeiler temperatures of

SR ISE AP arl B EL e i, 7o

exhiiplel ¢h aiff aROE VS EMBSEEheabON thel iGvéntoande dhiti@leaiaiitd ft¥eam 3 is
one separation method and is not intended to limt the

reqgivexer| froge ifiss cobmambs onlisereactsdolefie iy yeponed grerhead, and the olefin

L1 —
Altdmentiehs el raiced dflsprrmipfiradid snnitoG pesqredetddwh vessel from

pol ymer and cat al yst ¢ onents whil e _mai ntai ni ng
Wiieh s % ra%r ehthel lowver oigsEr BEYIPESEBIOVed o IWE% bfr?é’ﬁarent to one of
or@RAY 12RQ6 th@bﬁyttha:lrgao%rgé naRRe 0?755(91 Waﬁaﬁ%ﬂsﬂﬂgﬁym&emade to the
invéntion. For exanple; in an alternative enbodi nent
seperatiduescherue mthileo memaioiny widhie tith sbpé béthe iistentam 3 i s
recqvered . fromfirst colum 1, only unreacted .olefin .
i's dragyAtng, ,thsﬁatlY%%an%}V%fW A alcoRph geigties of aluminum
haRHIBIoRARE | R HBEH YBhdpSusRNireWMdifhed NertDRL! 0O §LEQRRA that the
to the second colum. 10 Alternatively, the reactor
presthdeuehtwateryinf thesalcblolsesstl asoa ragalyst gigrelivagipuagent facilitates the
vessel 0 whi.ch,so r all of..the.lower .olefin. my _.
oot bRt o B P FeEiO AR gRistmapy R Fie. 3
illgdtdatds thid WG &Frdet bR@ile Rrmai@oNHyiResenOhal®¥$n Fig. 3, the formation
variations may be nmade to the separation schene while
of r byfipgion dralifleshiin tepresederheasothe Hermagipanof oerterar singe 2 parallel
eact i.vati f t.h Y, t al. ' n_al cohol ,
de‘?n“@ e ¢ty %ar‘#ﬁ%?ng%télyﬁta‘fe?lgfgn a‘is%é‘n?h grsa%é’ﬁds & ﬂog}ﬂ octenes. As
caf W¥PeetRdsn #e BOthe Preskiicehas vaganirditiss aegitRdtibhalgehth®wers the
presence of water in the_al cohgl used as a catal yst
tergegeturs A eviaeh tedndragsaihalidesass formed. {Heredareon appther aspect of the

in HBR i) d@a%h{fﬁjcﬁ% %.\én s Lﬂlﬂe@ Bé@opeall)éigfi @ﬂoﬁﬁ&gdqﬁto th? %‘eeagtior effluent.

ecomposi t 1 on. ustrates"this water e
on MNhendrongrptdcesseo fornyeticygenohalinidesing ithe kater i3, alédi®ls, such as

formation of hydrogen halides is represented t he
tel?lﬁ)rryr?&??%‘?i’eo‘%s%%%’@ﬁéglds‘?sﬁé’é o EIRRES sl g PYR gfsorbents
inthad Ré: HaRGI, ¥RhSHla CHBbNIBlcIELIN N Elllt HRRY BIPA, bauxite,

or m oct enes. can be seén in Fig.
fulperls seric end hcidarvatedbertienitte distrnarg hzamtropg distillhipeveinsotvhge addition

tenperature at which. the hydrogen.halid are forned.
to $REREr 1ol pFFouBb LA SERPPDGR T 15 SHOBH Fowe(et R ot aleotol
ThHaeBfhatyY &1hQ6h 206fh distiitdl eSuibBloNBrdd&iMshreRts Beagdfor example,
into the reactor effluent. Nunerous processes for
diiseprowylrathasy ethi/hethez ipagtant endvaydehdxanal dolyoifshe &notn agsthods, or
combinations thereof, may be used in removing or minimizing the water in the alcohol

deactivation agent which may be used in the invention.
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25 ternary azeotrope distillation and use of
adsorbents, are well known. Known adsorbents i ncl ude,

wo oro4esmapl e, alumina, clinoptilolite, zeolitePCT/US2004/008189
nmol ecul ar si eves, sodiumA, bauxite, fuller's earth

andTﬂg 'cgn&%rht\éétcﬁfé%eﬁ%ﬁ O thiBing 1&J- ﬁ%ﬁb{ctééﬁ@td%?cg%ated catalyst may

distillation involves addition to a water-al cohol
be dmemﬂecbpeparaqurfﬂldrtrmaﬁedﬂscm%ﬂddielovs soluble in water

but Th | t he
o sTF e Rem RO P e Siietins e iaador pryeess commonly

corﬁ%lﬁﬁrﬁh@or rédbf e FdelWﬂng RbRPbun®iii¥dnel Mekencd ttrAREhexenes (i.e.
d cycl ohexane. Any of the known nethods, or

2- h@@m mdthanese)t helerast deonvags b@cug@medmm,@nd\)hﬂrag’lqsﬁ'

2|n t er _in the al cohol activatio
Agert R R &5 el R SRAIG 1P BR ShépkStys Products can be
fur@@@ﬂf&gs%g@ By R6dth #3200 /1008180 eorkiB01Gamie ®akd @t Rhove metals. Such
di spersi on contai ni ng co-products and deacti vated
prO@a%san%sbe aedpipiskRdslnpdiiag ap pqeesis.baomzanic hase torthghedyies stream
whit (%er%g’l% baeigerbg qg\%st T(;he (9(91%9 tstt%‘éﬁle %&Bﬁgggc%q 1&%‘[ t&lee olefin
& ? tritreri za ocess ‘conmon tains
oli gkfméfﬂzraﬁoﬁ)fprbdlﬁt fio |sépﬂimt6@ fﬁﬁmﬁl.hmésmbdihenﬁreain h&mﬁn&n formed by

I nternal hexenes (i.e. 5 2-hexene or 3-hexene)
condagtiges; olefar eligognerization resrtometiiushy stecaen WHB &v.a&@ml Thie addition

r d f
o B o R B e ol A R Phase which
compiides athe ampoenpul: base; ganiocgdnas @hbse mmhveompnsdssoleﬁncproduct(s)
proce y Qe acc | ished b addi ueous
PO ST GRN Ob PG oo AH 4y PETRI it YRR RIS Shrpjgnium.  The
r SRR { tous ph
P b g o asRE A oA SRIMELAL pafl ticRdRtous phase
and oggan@nplhiast separalicdt mctarmmmahmdhsa@tefdofrnmdtMygroup consisting of

N AR W A R A LN S —

subsRREARNIaf HagR Bl‘ﬁn{lﬁﬁnhe@l{é Rpganid EART Ay TBe allsRAGEQES Suitable
phase which conprises the inorganic base; an organic

aqusioas enaraneh bessrpnéluds fof @fcarnplpr satlin (ly)drom@@ Ipptassips) hydroxide,

anFen ferFe sl Palal g B FadBoa om e

aquaay $riRRasRioaNEoedsy @Bhﬁmﬂﬂﬁ@ﬁ)dubé&&v@ﬂt@ﬂu% ﬂi’h@%@n build up on
and organi ¢ phase separ ated; and a m neral acid

thes;éte@@ecl surfaqes i theaeiion OB Fsidvei loge stcosaiaed b beildien gn the walls
of HP—: é&’c@&r Ca a&ﬁ%é)n?e@%r el fﬁﬁﬁéﬁ%&%&gaeafaﬂ@%ﬂgﬁl ljilghérhcﬁan the intended

ase reno

pro@luumfdsmmd akhe copgainct Tlﬁyhrghﬁmyllgmndlcsgm%eloxfesmue is referred to
tabl e aqueous_inorgani ¢ bases ipclude, for .
er@>@éwapléfln6§ SeR i HERIr SRR, ThBeL28 amwgw@? geactioppolyethylene

ca@ﬂ? ff e SRR YaS éﬁl'a%ﬁ)e&{ the/YAteea ALY JPeFabioRCT ! ;;%lymer residue

C aci trimerization process commonl
carpdeichat Bemtthohea siatsfeseffiomncyr afthbintémal gurfanes dittke reactor.

interpal surfaces qf ther tor. One.residue, |ong .
" 00 S HMFEFOEE GRP PoLFFIRRYf e TEmoralPRepgE Poy eshing the
rea'cﬁ)r NS IR ForQhe FesRRLY TR triddiH-BG0Preat8t Forh®BEEs supplied with
hi gher than the intended product, fornmed as a

a colypnbdiimt . cofpriodudti ghdymetsj gewsdr @ ol yemamplesi cheéoliesane or
metcheyflceyrclio%%xettr%, as the process medium. When a polymer solvent is used as the
process medium, the same process medium can be used to periodically flush out the
reactor. The washing conditions can be more stringent than the usual process conditions,
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25 here as "polyner residue." For exanple, in the case
of an ethylene reaction, polyethylene can be forned
wa@p@4lo838kd up on the internal surfaces of the PERUSN4/008189
Thi s polymer residue can detract fromthe heat
in bIRPSH %m%tlé It %BBXné?frehlaﬁe 'tﬁ‘z{teiﬁ Nt ekl gfvé& ead& tHeh@ual process
reactor. Polymer residue can be renoved froma
cortdifiormr Fmadmampler, d¢be weshihy sispshil hg at'het waggt tmedvlotlhbﬁaclrculatlng

solvent for t The tri i zation re
thegGbRg R el A g TR S Ry e IOPeSE G to melt,
moPé’hMBI@lEz%hsﬁN@ horasthertviNe B8IR! RlyByuGEaRgxane or

net hyl cycl ohexane, as the process nmedium Wen a

poI imercostmlmehﬁthy@naéemeasattdmaoromsactbs bohwdstupqn phearried out as

w3 L9505 BT b AR S TSR b 58 s

whlb " cHgain th7h@n ihjB& WsHdaldrddh O8RS Yo dinkddis, i.el6c)dhexane or
2004/ 0828 PCT/US2004/ 008189 in order to renpve the

meﬁmlwmhest GITS mqmsmgsthqdnedlemmt@me@ﬁaé oyt HECuuEl"C.  The hot
wa%b%gr? Strh f,o Hﬁjll 3'f8£ asF\rfere dhou ?ngt %éllétg%la\gfﬁ% &%{y;‘tc? Qerﬁgf]e all or
sulREREERE ampdlyhifﬁraém@d‘l E[Qui’tﬁlﬁottvﬁtm ethﬁbe&mefohhﬁlfo tdigove the buildup of
process tenperature to nelt, nore quickly dissolve,
Pobﬂwéﬁﬁehﬁase di sl odge polyner residue. 5 1n a
Cont @Q&hﬂg Fetsmﬁge il 'tﬁr@ gJ é?hti %%eﬁto?%%%e fonﬁd halo can detract
can e carried out ol 'ows. The reaction can
suHE&mhalljr Gdnbihe $icopipins fer teliftciéreghfahe wattal,)is refeysd etnhaﬂ ds catalyst
reactants whi | e conti nui ect a d drain

resplig o1l ln?f%f)ﬁrhav? ngt eéwugq%etggaﬁlég% Fhermc composmon o% this catalyst
hiy |

res e%p% rcgti{ g% gpge;éﬁg%te @r%}:])b%95$ﬁ2 bl%%tetcgﬁlysgﬁgésg]ﬁ or one or more of the

catalyatt isysied ¢c0mpcs1emr dhe Ipoedust ofr a asadtiongbeiweeredbs satajyst system

to renov or, 10 subst |aII aII pol yner . resi d
comRpieTo: iatai Fits SUEH FOeE db el BRI EGEeHE! system
coRPETRY, a coSbRdBon 6Y BREPREIINES bl itEnetiMhb &ike! NTRe RIsRBEM believed to

i nventors have found al so can detract substantial |y
be hssoniatddewie dte catalysifsysteny, thavigh s prsbent hevendae iopot limited by the

here as catal yst residue. The inventors

referr 0
a“ﬁ%@%”ﬁ§€t3@¥%¥n1ned the exact chenical conposition of

t hi ©reahakystustl 18 bédRing | dowgedhdolaving eled ﬂﬂnﬁcaiae oﬁ [hls catalyst
deposi t of the entire catal yst systemor one or

respfuetinan adephgl. yaitakle @h\o@oﬁ%@tﬁé REEPOSe Hislyleddg @atagfst geactlvatlon
agenef 0&18{3 Ese& Vé@l%le(f %b%v%a}xé"vx th%%ﬁtaﬁ{gt d%a% %tlﬂg‘f'%%egt tctfaghols it is

sys em an e rea or wa

usdfal l@éry & erﬁylapamalmhnsﬂmt meﬁﬁﬂa_y separabletfiorat(foorxafiplehéss not form
resi dues, _or sanet.hing E The residue is believed
an pgeotigge ag%theettlmnwtm RrAGICE apdpihe treésﬁg%%nsfﬂ%ttah t he

pr e%ﬁt@taleﬂl\é?rbtaho%]hftrmtzed YRS el tbl/het t’@talgge | ng }fhe interior

of that theor e naterl a use f or
sudmﬂsafﬂmmmmgnﬁhevaedwvﬂhwm@ this catalyst reS|due |s

hol bl |.coh f t hi N d
e A yiap e 456 FEaRNIAN Uil f BiPLLR 3Rl g tre hot
wadf Sl %Fxgbaﬁ%og@ po’tﬁ§1l1é§" 4l daDBy<t Ashlugs todBREIA \BhV@Rent proportion

agent
of the alcohol in the process medium is from about 0.01 ppm (mg/kg) to about 10% by

weight, alternatively, from about 0.01 ppm to about 1% by weight, or alternatively, from
about 1 ppm to about 3000 ppm.
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useful here to enploy an alcohol that is easily

separable from (for exanple, does not form 25 an
W@2z@ansspe With) the trinerization product andPOL/l82004/008189

reaction constituents. The al cohol can be introduced

to gapt &%t}}ottt shad eh¥isl ohesl H¥entBhoub %edcfgrea;sidéﬁcribed previously,

surfaces o e reactor in a variety of way As one

the esesigyl @n Hehretrmhaiotocierdeabye1 hetdpping dhe Fredmfaduobsl, (2) continuing

diu uring the hot h us, renovi.ng the | yer :
the JRH ShGF percirearduts HRIHEFIVR SERRHREfotim? o MR working
proBésSRGhbdrire @RuCflushii Bt GRERYI dub of iR r@ﬁcﬁ*&gﬁ(@) FR AP ths feed of
fromabout 0.01 ppm (ng/kg) to about 10% by wei ght, )
the ahtpyshantilvislcppedntretivals adequpton ppne Geapastion.1ihsb(#) resuming the
ight, or.alternatiyely, . .from about 1 ppmto about
fea%eé’éi%%ffb?ﬁdr thEs SRR SO PCT/ US2004/ 008189 Af ¢ er
t he ABghothBsdk ah14 @b fal @HoIMh Heladded @ thb BHAYS i 8R@GEaEoras the end
described previously, the reactor can be returned to
of abatolh prochss; of st beforsp erptipHeus eeessis diug dawn, to(prpvent or remove
ont. nui t he f.eed of [ il . .
the GRR B Tashsr st e of bt AieAPD SR LT R Htkr, Asfed in ais

dist186RE " REeieBtidi uiSTdrhosslli st atdst adstdreaire both referelio as "removal,"
reactor), (3) resumng the feed of 5 the catal ysé )
for gags of usesTlusn Cemoval inering sithed PgerepEng satplygissidi gom forming or

o5 R S FILTHRS 0 LEAAA0G AR e o
candbecidbadasaibmn leraviddd rtmotdef bbér Ge polymhdédreandehe carlyat residues at

the end of a batch process, or just before a
thesgme tMifous process is shut down, to prevent or renove

t he}l‘péj hich@ aﬁﬁle&% BleVishctb LRl @ QR chiagyst Péfgfuie(bran also partially or

surfaces o e reactor. As used Iin this
corplstelpdenceyate phe vanlysiom' therethaiemgvatiatgodf wactat gentents. Thus, the

alc%l?eo Ilj‘g ?inartgg ?%v?eg ef rcrst?vgée; g%éﬁa{%ﬁ&%‘é&é@gﬁp{lﬁ% o%%rsa%on may be
moB&h A3 didceRtifle dufRFHaeABAL]Qning HIBMS B8quence.
al ready-forned catal yst residue. I'n this exanple, the

t enperet coemplatddecmiaiimeont, a cantib®ul figmergadtpnipyocess can be shut

i mprove. the renoval of bath the po r .and the .
cowB LRy e ek el e ool et RETTR RGP upsat mey requir
6-2H6eE MRrd hRqh&ATrksst RedilefBRoOWhSIC Bbain)eais A ialleebes amployed,

‘also partially or conpletely deactivate the catal yst
within thaecoperditld myewivar ge of reactor contents. Thus, the

al cohol feed . he i .

oSS Rehy Pafl Ehe SRS Sl v ot
int®@ rthélips&dutibn ugdledior iedged be eti@edio the heahforgthpr @nesistional, long-

sequence. |In one contenpl ated enbodi nent, g@g}gnti nuous

dusepprreior ash Fardo el sveEh ACB Vet Longrr RERIRIS \Pé Qpetaign between
' Dt his
st AR S BARNR y R R B i L dent o
| es§t fngaqlsentrohoisefalsto hotewmdshetht seavhy @ingentfmmally and hot wash it

B o 0 o PS0BE L, I LNEL O e oty
resPRRMHERS BEmbFY OFHCEYn the polymer residue, the reactor can be hot washed
more frequently than it is washed with an alcohol additive.

In any case disclosed above, the alcohol can be removed from the reactor effluent
by distillation, just as the catalyst deactivation agent is conventionally removed from the
reactor effluent. Optionally, the Wéshing effluent can be passed through the same
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into the production cycle to reduce or elimnate the
need for the conventional, |ong- 25 duration hot wash
w@ aooaiogas2put every few weeks. Longer periods 0OPCT/US2004/008189
operation between shutdowns can thus be schedul ed,
dlsm&?cﬁl P PROYRA TN 18018k e @Rtnerikdd FRMiGH lert OMﬁn%] this effluent
useful 'to hot wash the reactor conventi onal
trestecsht, |ntummm1tcﬂnaagamd ithenproesss arniaqyired tohlbdw mmamaﬂ péreéxdtues from
schedul es. le, if the catalyst residue
thekiﬁﬁef’la%s‘ﬂ Cﬁ%? th§|1 Y than the pol yner residue, the
reactor can be hot vvashed 30 nore frequently than it
EDI%S ‘ e Bxpmples| additive. In any case
d' S%Qsappg?%ﬁ Vl'fsedt £ o |ﬁﬁi§'Qilsc%§§bdb9615@n@¥§q (arfeomel; Wee necked
reactor nt y distillation, just as e
roudbattgs tfladk agtippad ivath agass wedl ﬁmrwénnnomblwtor eopv@dthe kettle

g A5 L b SR L s

ovaﬂgagf o‘g\sB gc?ns?ﬁ%z%ﬁ% 3084 &2t1eddiSichldvag 'f&nsﬁf‘xﬁﬂﬁ‘lrgatﬁ Sondenser

use r isol atlngthetrlmsrlzed reaction pro uct.
waklplacgd ahihs tqﬁ bf t]cerﬂeantﬂtakttmas waﬁ mthmomtﬁgeé ptstripevas held

rocess  ar r va of r ues from .. .

ot 5% 1t 01 BFREapPrhERs o BELLETRAT cabhaibr il iRacreRY siming
balCARaS ati¥e afk ANa8Rg InddRe. aBRPAitd Eé@ sttegf Joﬁétaﬁ'h} sWeftSmaterial
di scussed bel ow was a one liter three necked

tmowlh@b@hlmmtmkg@dMEB@H with a glass well for a

t her t o _noni.t t ket t UK €,
aca B on HortpeTRee Hion Aelfl 1 TIPE Bt 4 e systom
pufge@ewiih &ﬁtr@%eanVVSéﬂectWéeﬂheﬁdﬂlet @tdlgste @S teltilldng idieanizageh catalyst
t

to the kettle or renoved for sanp I|n A condenser
SYSAR{B, Wp&&@a hargerdotthp flask frae @@&ﬁa sHpders B depihgmgunt of 2-
th
eth%ih %%@agﬁgglwg/s g@%gsggg gtgelgeg?tppgge q&ngémﬁﬁl@ rose to

appmgim@ttelg &PCreTnldn@s dvalutionh twasaolseived er Tlaen coraerhe aterangrirred for 30
mantl e. A nitrogen stream constantly pt. mat erj

mlpW%ugﬁH%Wm%ml%? reasHPm AR Hef betilg, sheefad. | ]ﬁe%n? §6¢I@a) was added

@RS LOABRS 12384 g'gﬁ&)@n@%'ﬁ:aéqga%dr veli%o fdbgaEﬁE R Hesired kettle

the system purge ni trogen ective exene
temmahyestTheewgarhmihyésaampﬂach (wboutZamil g reveyt taloytsturs azﬁl a typical run

Sy s, then chargedt the flask from .
R ARG [T ESI B Sbu e G BEhyehaRaH ahdis beginning of
thet &%Qn@qg}e fros b Wb Yda9 e PAddoneRk ER1 bE &l runThBhe base bath was titrated

enperature rose to approxi mately 80C and gas
w1ﬁw@;ﬂNtHzﬂO4vaie¢ﬁmmeméd aniphet eloartié g@lserated éyiher expstinfept. In other

T

het @R UL ) Ma bR phase crfelﬁ@yxhaxér@ cahtyat.n the
esired kettle 20 tenperature. The overhead was

sanpdlhetnylatssat of2thet gleahpé dpactiistedo Lihsx ensdcadalyspivers| undgrfaken in

gr%l@eg od%gaiﬁ%nra% e %’?Ihhfgi‘{%eal;?oﬁ%i ﬁlgﬁ% gfats ngg sgag %o zlgttg%ﬁ{i}'x\ﬁ&e exactly
th@tdnwserdaye sndnfimandabilityt dfethe nidaativatdiecatalyst (bhgrobidls eadditional and
mok;gtagcuvgtse 1tn|f(§nrn%§u§r? for the recommended operating conditions of a plant. The
stability of the deactivated 1-hexene catalyst was judged by the formation or
disappearance of the pyrrole component or the formation of the alcohol deactivation agent

used to form the alkoxide or alkoxide decomposition products such as octenes. All of the

amounts were delta percents formed in the overhead.
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with OINH2SO to determ ne the anmount of acid
generated by the experinent. In other experinents,
wale@ulogisat um num chl ori de, DEAC, (about 30 g) MeBUS2004/008189
di ssolved in 25 ethyl benzene (about 145 ni) and used
in ﬁlh?s(&n@g of Behinltaionss Hadahyss thrg_@reRrQi@lof tzeél’iﬁh@(fanol added to
t he al cohol deactivated 1-hexene catal yst were
a standerd bkexenercatajystatlbe leiesiadt altdlani adldai weent Banelds alcohol/moles

ftletDanpey Al HGS PR et et Pl Aeoe ol iy sgeal ves

coﬁs"i’@é}éd/ & bd hePdoRiAR] 1@1@% toif QARIMiARand BB IAHE PFRER in the catalyst.
informati on for the recommended operating conditions

Expérimeph amere e al3dif&rei tempygragires heitld @ach ialcphell level.  Since the

tenélﬁ)eggt)égne @%t a t e? \tzv?%goxg{p:fl'eg %d tg% ﬁtﬁ%ﬁg{] fiuhag removed the results

we&@b {m@@ b?fusiﬂgethald@nb inoGeaeH th¥ Pkdddt ﬁﬁﬁl@& T8 &Rt @mount was
formthe al koxide or al koxi de deconposition products

obtsifeeld bis ugiwgethe Sfirsiapyerbead; gpanple asun striiRg er gelor point and the delta

I Y

polig ibaihgt dhaBeed eTgbRaldy it @Iﬂ&)ﬁhﬁﬁt‘s&\ﬂ@e zad ded14 doars in the apparatus
standard 1-hexene catalyst. The |evels of al cohol
desgiped Iniheexpermppplsechg oRYEThAY] e8uplpp e takengevigs| e hours and
l e /
o e P e el s TR S BT SRt oBfpment but
freqhesmm' ingnféodnedcidrgasumaspbasahto herddtéwedi@t araten. 5

Experi nents we run at different te atures.w
cac HL PSR EHORCTt &) PP e onpigvity é‘f?ﬁépng? bY et 8 14 hours on

strk&h tdaf gl’@ﬁ)rc(fé%tﬁ@itécﬁ HatBiystt @@coﬁ%ﬁ@onogy RefR8RGbn of octenes, the
renove the results were conpared by using the delta
pr@nmmbf aiflcahlok apdoﬂh@capﬁeame@ or Tiheampehtanca md ubb- dzmsthylpyrrole at

ned b t verhead sa
iR PRGea e Ser B ATPANG 08 RERR Ot YA BUnE o8 ey above
19bdte (stisbiesenr sr bRt NEsd] b tRaBsN levdls. thes %}* %&ﬂegxgto note that the
point and at the time 10 point being analy

pymylsi lewdls yACtetaeedeWbem iL ¥emelss wépleohalns fgad i dh@msgduwith heand 2.2
SC in the experinmental section.
m(g%p(?gwi%) gﬁg I‘%\gﬂe taken every two hours and
analmy zeditioy t&ﬁhe hepcbase dfbbbethevdactivdisdtLslyatddcb@position, it
end of each experinent but frequently i nsuffl ci ent

wagcinepogiast mknpwr thedefiiest d tiae ey &g Boactiveted tqaghyst ﬂ@@omposmon
t gt

oGS0 AR of STREEBANGE SERRAL YLty 0008 Mhvot t ifern

teﬁpamreﬁahednmtoahg she téectommry tvahbyrst Wehifeothemtis @omekcatter in

octenes, the presence_of cohol . and t he appear.ance
the,fata; GeispPRean de bgfvepy Bitlg C?F@f‘ﬁw FeiBlyel Om@P$1F1%‘P @ht hours on
urgse c Sifi r
Str%%ggrgéle tlgécgjcc{%(r?4 J stgtng oeg @%9%%({?%172%: at al |act1vfa ted catalyst
detdmp@itoomhel obdeaed itw atcranse Methebath hotirs en streanntied éstparature. The
not e that the rral.e l.evel.s incre n 1.8 | es
eIt ORI lon dbERRRSEH By o [GHRtin oL 9gfenes and
aldSHBlea?ndoJ 18k aga&éamlc%mfs ARk My1pyd 12064108 ER WA oligomerize
t enper at ure effect of eact [ vat ed cat al yst
in theciommpose df acid aintl may serve as a protective influence during the decomposition

of the deactivated catalyst by the consumption of the acid gas formed. Thus, it is desirable

to run at as low a temperature as practical with as short a residence time as practical.
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was i nmportant to know the effect of time on the
deacti vated catal yst deconposition process.

woO pdoatosase’ on on this effect was obtained by ruPei/ng2004/008189
each al cohol |evel at different tenperatures and
NDNif{ RrailddthdidtethaedetfoARatRes NockeMes BV hRohdNib deanidMRABY increased
is some scatter in 25 the data, there appears to be

whea2y2 miofes|oé a&ehelt’mvletre@tablétuaw Jihereeig alspdogholarger dgcrease in the

hours.on st F al | of the
bRl &2 BORELThAren et el ofupafhidiEing 20 gotes of
alcBRSIRNYRSE of thetd]C ITRR TR eIl dutd mdatrbney it @RceSE hRBMdIARAEkeases the rate

tenperature. The deactivated catal yst deconposition

of deactigatics C%iélé’éfs@é@lmﬁysltlﬁ@ Evermninden fheps highakaeksl Igwels the amount of
deazpt]glg%? rf@?ﬁ%ﬁt bd%c osm(ipy RS aﬁﬁﬁ ]; non—ex1stﬁnt at 2 houzr% on stream

pyr rr o nown t
beRS 190°Cher }fér&‘fe@ﬂﬁﬁe}ﬂfesﬁé?lb@hcﬁr@d pmey DENC & @gy prominent and will be
protective influence during the deconposition of the
disgusped lajertand cemparcgde cksess hléolas watinibe sendasd catabyshcei d
gas Itf \% cged Eﬂy 31 53%1:161@ Q&ﬁ‘{o&/ﬂ@l& Etg 0 "';]1 (]0) %oﬁ}llvat?on does not
npera ure as practic a residence
oc&urﬁmtlashephlglﬁrdst mhperﬁﬁreV@OQ@%ﬂ8ﬂﬁﬁﬂotRﬁTﬂ U82004/ @088, From
It is also noted that the fao tio f octenpes and
titrgfiem REPCIIReNs: al@PPeas hpt paksl Qgge%kﬁvai@ﬁmﬁmzﬂw% rggcted so that
}%gfagég)ﬂo LI rcharg%; iﬁ% p'ridedéé@@ d-EQ&gV%tégaa?ag?sg dgg(gﬂiﬁ&ltloq reacts with
tha)zfenmimmgl alkyhailesume tid isdherpforebondsd mrsthmgphﬁnﬁlunmreisnom‘seen in the
cohol /nol es of metal. The overall data illustrates
OV’F 59 excess al cohol increases the rate 5 of
deagthic Vih Sk 6t 89t SGeePARNIhLR in EMER 4PERAchISS Snuch more
hi gh al cohol |evelS the anbunt of deactivated
coneentrhigd tin odwleviopes iltd effecissontke gxpennichtapvanabiesexi st ent
at 2 hours on stream below 190C. The effect of excess
Efficcofwlatednn Maﬁixa%@étslwtdbecommnitimnt and will be
di s%uss d | ater an dto exce}s al cohol F
t ho 18 flefa e 2656l e re19et Aa¥iRh (@ tich dECCmPORItisN, o dae alcohol

de%t%@@lda@s‘? SSGV&Elailu t\ﬁﬁ‘& nBlE WA whief F8id19D 50 @éacﬁ%ted catalyst

occur unt’il est tenperature (200C) and then

mirtte. Ublhe ¢ffeb® dfda@ﬂsth@ WHBIHHEGEW&‘EET am tempenatire ere shown in Table 5.
experinments, it appears that not all the alkyl

TaBlewdri num has been reacted so that when al cohol which

may betprodu%ed by deac i vated catal yst deconposition

WatgbAdditign apd TemperaBig Bhicely al kyl al umi num and is
whienefse eg)bonded to the @Epm nugyandnpt seegy i n thze 00 4.5
M%Ye%ézh MO% eact [ vzabed c .tgal yst concendrat i on, 2.0

t h nor, co entratelq1
HPWS(S) é geexgﬁel g??ezl'ts o?}l&e e\}é Wﬁ 1.5
0 AVSPS IE}% @ét of Watk® on cti al yst 203~ 204
7ot )

§Ii°§| on I'n order tO4ssel9d? he3e9f'13ect6 o wat ef8-081  21.49
Delip YateS dmetybisiiolon of ORd6al @ohol -Heédkti-0abéd -0.344  2.103
Yo2abtiyllstkanddever al runs vwbit madd0N t B.5WAt erlOfdded tlgh465 5.465
Yot Ieodpasition & HEf1cat al yst0.120 nDR28ur e0.3The éfllects of------ 1.5
bot h the amount of water and tenperature are shown in
Tabl &s $he amhaimteofSwater is increased, it is noticed that the total percent octenes

increases as does the total percent of alcohol. Increasing the temperature, at constant
water levels (2.0 g), also increases the formation of both of these compounds. The delta

amount of pyrrole generally is reduced but the data are not very consistent. Until the
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Water Addition and Tenperature Effect Water Added (g)
0.62 1.99 2.00 2.00 2.00 4.52 Ml es Al cohol/Mles
wORM0a08B20 1.8 2.0 2.0 2.0 2.0 Hours on StreaPCIUSA44/008189
14 14 14 1.5 Average Kettle Tenp (C 191 173 189 198
1&%&% asfdfnt &F atehvaCddane $4.92 495t Qvad8idt 3efBBp&sBRAo determine the
8.681 21.49 Delta %2,5-Dinethylpyrrole -0.216 0
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and the stoichiometric amount (2.0 moles of alcohol/mole of aluminum) are shown in

Table 6. An additional experiment was undertaken with a slight decrease in the amount of
alcohol (1.9 moles of alcohol/mole of aluminum) to make sure that no excess alcohol
would be present due to weighing errors. The results of these runs are also shown in Table
6. Low temperatures were used in this comparison to minimize any thermal

decomposition. The temperatures of the experiments are not exactly similar due to the
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un‘gi glgse to 190°C. The thermal effect is shown in Table 7 and even at 191°C (376°F) the
amount of acid formed is much less. An estimate of the amount of decomposition path
that forms acid can be made from the amount of acid found in the base bath. The amount
of acid would indicate that 9% of the alkoxide formed from pure DEAC was decomposed.
This estimate should be considered a minimum for the amount of decomposition as other
decomposition products are formed in addition to the acid gas. Using the formation of
octenes as an indicator, the time required for the DEAC alkoxide decomposition due to
excess alcohol can be estimated. Significant decomposition at these temperatures does not
occur in the first two hours and appears to be significant after 6 hours for the case with 3.0
mole of alcohol/mole of aluminum. The term “delta” when used in the Tables and
Figures, means the difference between the amount of the referenced material found in the
first sample taken, as soon as the overhead starts, from the amount of the same referenced

material determined at each of the 2 hour sample intervals. The importance of regulating
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baﬁl@mﬂo@ﬁlglt@é nit?o"geﬂlﬁrge but the pH paper in contact with the overhead indicates
the formation of small amounts of acid even at the lower temperatures. At 190°C the
amount of decomposition due to acid formation is <1%. This is much lower than the
decomposition due to acid formation with excess alcohol at 163-170°C which was 9%.
The composition of the overhead changes with the temperature of the kettle. This
is required as some of the lighter components needed to be taken overhead in order to

allow the kettle temperature to rise to the desired temperature. In order to determine the
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heating even at the temperature of 191°C. Fig. 2 also illustrates the effect of residence

time, at a number of different temperatures, on decomposition of the aluminum alkoxide
for a mixture in which 2.0 equivalents of alcohol is used to deactivate the oligomerization

catalyst.

Thermal Decomposition in the GC

A comparison of the GC results of kettle samples with overhead samples showed
large differences in the amounts of octenes and alcohol observed. This comparison is

shown in Table 9.
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mikfate heded 4o 13@’62,‘}10 alcohol formation was observed in the overhead and only
small amounts of octenes were detected. However, when the kettle sample containing the
aluminum alkoxide was injected into the GC sighiﬁcant amounts of both the alcohol and
octenes were observed. It is reasonable to expect that these materials were observed from
the decomposition of the aluminum alkoxide in the GC injector. This effect was
confirmed by the observation of a similar pattern when 3.0 moles of alcohol/aluminum
was added to TEA. Only small amounts of alcohol and octenes were observed in the
overhead sample when the mixture was heated to 192°C but significant amounts of both
these materials were observed in the kettle sample. These observations are consistent with
thermal decompositioﬁ of the aluminum alkoxide in the GC injection port. The thermal
decomposition of aluminum alkoxides provides both alcohol and octenes as products.
Since it was noticed that aluminum alkoxide formed from DEAC decomposition
occurring in the GC injection port, it appeared that the temperature of decomposition
could also be assessed in this manner. A temperature profile of the effect of the injector
port temperature on alcohol and octene formation was undertaken. Only low levels of
alcohol and octenes were observed below 175°C. Octene levels increased rapidly between

185°C and 195°C and appeared to be complete by 200°C. If one assumes that complete
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paper in place corroded in half. The inmitial overhead product taken to control the
temperature in the case where water was added contained octenes (1.097%) and alcohol
(1.333%) whereas the initial overhead without water contained neither octenes nor
alcohol. The presence of alcohol was observed, in the overhead, during the run when
water was present but was not observed in the control run at 191°C without water. It is
observed that significant amounts of octenes are only formed after two hours. The amount
of octenes formed during the run is approximately the same for the low temperature run
with water and the high temperature run without water. This is contrasted with the high

temperature run with water which contains 40% octenes which is actually sufficient to

reduce the kettle temperature towards the end of the run.
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terWpdrBtire HRI §hich ©6RhésAatedomhdd dsha Psgit of epPedlahifign alkoxide

run with water which contains 40% octenes which is
degqrnpesitign. suffi cient to reduce the kettle tenperature

to he. end 7 : L
At o8 ek D B MBS, BB pgiffutration, s
nofl tk 0¥¢ cpnBecANReSlithiten taceieamurie dindtghde¥ efoheatr Pilddihahges and

modifications within the spirit and scope thereof.

‘What is claimed is:
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Water Added 2 g 2 g O g Hours on Stream 14 14 14 5
Kettle Tenperature (C) 162 177 191 Overhead
waempesmeure (' C)151 162 175 Conposition by GET/#$2004/008189
Total Cctenes 1.598 39.901 1.818 Ethyl benzene 87.511
38.991 59.384 10 Decane 3.373 5.532 10.699
3- Chl or onret hyl heptane 0. 000 0.276 0.000 .
1. 2 Apriogés éx bt @, lguis the degempogipen ot halidgrrontpigng olefin

bt BB A D AT B e

aRalpBing thé stepd . dried solid was done to attenpt to

get a possible structure. It was found by X-ray to

have 25.9% al.um num and 17,1 %chloride._ There wer

no &l uﬂ?ﬂﬁ@g@&ﬁﬂ@m‘ﬁﬂ%"ﬁ gtrsamn By cptpeting:4n (gﬁﬁn ﬁ%ﬂ‘?@?@gm reactor
and G, mﬁ&lc%ﬂg%ﬁ@ SreBR Y GRERON cARY sy SEHD i
hydr ogégﬁ%@gg%ll 20 E ec% gf terﬂ%gl Tg?rpgr atﬂ?r(ledheawes
on DEAGtAK akcbhke tie ¢osphdse in ary porioeof thddettqrgfflgengdream;
0.60 0.57 Moles Alcohol/Mle Metal 2.0 2.0 2.0 Hours

O3 Sob o CUFHRS L ST SR A0 Ao

cortprd ARLAAIBYAILRiR c ShnBotdZmBtiber A8 X@told1 & flded in an
0.578 . % Deconposition to HC1 0.19 0.70 3.90 Fig. 3
amalisidoieffectst mateedcohhktoghele @lungihumaete betyeen éb@atZaﬁg gkabout 1.5.

deactivation agent on the 30 tenperature at which

oct gnes e forne I [y pum
al koxi de haé)tr:%cr?%so‘gficiﬁﬁrgﬁl. f%%*éor?%ﬁléggﬁl\%esﬁdgﬁ has been

described in detail for the purpose of illustration,
it by sepapdtingahdatampdirteitdamsofistap (Reithtd dideasbyndprodud stream

i ntended to_cover all changes and  nodjfications
ComP A ol CUEPRIETZ EEOISE Abha Be5f One BeAN ST
claimed is: 28

3. The process of claim 1 wherein the reactor effluent stream comprises olefin
product(s); an olefin oligomerization catalyst system; an organic diluent; one or more

mono-olefins; and polymer.

4. The process of claim 1 wherein the alcohol has a boiling point different

from the olefin product in the reactor effluent stream.

5. The process of claim 1 wherein the alcohol has 6 or more carbon atoms per
molecule.
6. The process of claim 1 wherein the olefin oligomerization catalyst system

comprises a halogenated alkylaluminum compound.

7. The process of claim 2 wherein the separation comprises distillation of the

product olefin from the product stream.

8. The process of claim 7 wherein the distillation comprises a reboiler and

wherein

material passed through the reboiler is maintained below about 200°C.
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WO 2004/ 082827 PCT/ US2004/ 008189 1. A process to
inhibit or limt the deconposition of a

wh2doudgesepnt ai ni ng ol efin ol i gonerizati on cat aPgBUS2004/008189
system during recovery of an oligonerization product
conpri si Mye plveest dasainf 7 tz'yhat)eirf the distifjatéom ¢om@iserdirgitogler and

stream by contactin fi.n oli i.zat tor
WheIcH eIfE AL 5B e BT OO BEEY ST
catal yst system and heavies wth an aI cohol that i's
sol yhl e e AEeRVHILM PlynbRe thearkifhtiGf {dnisides &46RMBF and
wherein t e catal yst system conprises a chrom um
whein meterial passadotheugbibhaichoier is cwmpanetbelod ahaut 175°C.
al kyl aI um' num conpound and wherein the al cohol is

add n 10 a l.e a h
al u num 811’?0&6?;%2 gﬁ%ﬁ‘tﬁ tth% aleoho 1&%8?}?8i8§0m tEe group of 1-
heJdﬁ%l RLR&ESS, 2btHl-2iHEkdnd1U3-bbRfiols @Jmpﬂaﬁcblng-hteﬁtansm Sﬂleptfanol 4-
Separating the i nternedi ate stream of step (&) in

hemnctle&meﬂmté epirebtl -eqtarcd.-oetangdr Hpﬁqgolo%émqthy - -decanol 1-
degahlbgg GIEJ{BSI%O %gec&s lgggsec% d? aécan ﬁ%tet@’]q 5%%%%61?%1&1 1{[11xtures

thegddfl uent stream conpri ses ol ef| n 15 product(s); an
ol efin oligoneri zati on cat al yst syst em an organic
di luent; one or nono- ol ef i ns; pol yner. 4.
The 18r oc 844 peteesy %ﬁ %’111@1 hWWéersiththe ﬁ@OBPldﬁ ﬁ@FCtﬁ‘ggOHl the group of
int different fromthe olefin product in
dl&%éﬁdr}gebg\t@gr effluent stream 5. The process of claiml
wherein the al cohol has 6 or nore carbon atons per 20
mol d8ul e Thé prodess @i daiess whbrend die mistillahenr pioness ecludesfaf teast two
ol i gonerization catalyst system conprises a
disilpEestadsd al kyl al uni num conpound. 7. The process of
claim2 wherein the separation conprises distillation

of tine AMePHsdesPdilaith f BB RIRHYIHas Beéeabatedf Binimize
The process of claim7 wherein the distillation

waggrepnicses a reboiler and wherein nmaterial passed
through the reboiler is maintained bel ow about 200C.

2010 2R SEREEr T AR R i e i

cofegt ofwhesledlvl efoes stap (Hassed t hrough the reboiler is
mai nt ai ned bel ow about 190C. 10. The process of cl ai m

7 wherein the distj Iat n.co i ses r.ebail er
ahen g ' TREGRISES pheluBy ! RPGGUDE D BB B g Waler content

of (@é@%ﬁfﬂgﬁg@%eg%ﬁgﬁﬁg thd §1@0h5_1 th@h anl RRoYeRCEDALIRT0f adsorbing

n the al'cohol is selected fromthe group
waddr. 1-

17.  The process of claim 2 wherein the olefin oligomerization product

comprises one or more olefin trimers.

18. A process to inhibit or limit the decomposition of a halide-containing olefin
oligomerization catalyst system during recovery of the oligomerization product

comprising the steps of:

(a) minimizing water content in an alcohol; and
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hexanol , 3-hexanol, 2-ethyl-I-hexanol, 3-octanol,

1- heptanol, 2-heptanol, 3-heptanol, 4- heptanol,
wWQ@209e08p827 3- hept anol, 1-octanol, 2-octanol, 4-PCT/ES2904/008189

7-met hyl - 2-decanol, 1- decanol, 2-decanol, 3-decanol,

4- dgppnolfornding @ antetmedRate bigam by datativl, ananefinmbidon@zation

thereof. 10 12. The process of claim1 wherein the
reagfes ShIent 8resE) WRiChORIBINeY Nefigyprodpciey catplpttsyEFRy, and heavies

0 13 The process of claim7 wherein the

ngléhf\é%*cﬁa?l’on process includes at |east two

distillation stages. 14. The process of claiml

whe rdiefeih heid @bablosysteas cdimlenilses rehtordummcsontas, apyeoledddntaining

vvater cont ent .. The s of clai furt
copR SRS Ak RRERBRoRPAIH Y e dhe Agohilantolghle in any
ohali LEt St {1)1 (a). 16. The process of claim
po%fgb%vﬁéﬁe%n toﬁgifﬂéht ep o m ni m zing the water content
of the al cohol conprises contacting the alcohol wth
an da@sor Bdetprezpabl daiof 1dsthebeomypris2@e thatstap.of17. The
process of claim2 wherein the oI efin oligonerization
pro nor e N drd
ot ot G BEeaEn e ot R b Tt B omsrelgnd
olidahkAentivapiaduct fegeadd &id & leRt brpBANIeZ aﬁm@m cat al yst
system during recovery of the oI | gomerl zat i on pr oduct

25 conprising the steps of: m ni m zi ng
cont¥@nt  i“hPEGCH) a@@@fémg tg r%wméé V\mr% @@ﬂasﬁwfﬂuent stream

co@?y g%%é%ggétﬁﬁ efn( n?}filfl 8fi IH&IﬁHOlII Qﬁtglﬁgiesg/g%hg aﬁtt)Eg‘aife diluent;

cont act I'n o gomarl zatio
onebf hoesnimosd-obdmsydriddieacerpri ses ol ef i n product(s),
catal yst system and heavies wth the alcohol;

\g;ﬁr N ?b&ﬁ?@f%@m ﬁﬁ o orﬁg% glﬂfhgl ﬁ ﬁg?]menzatmn catalyst
syﬁlﬂlﬁsebﬁl %&%ﬂ&%féﬁﬁ#&@gn@ﬁﬂi M‘ﬁkﬁhﬁlﬁﬁk%%b@?ﬂ%d! s

soluble in any portion of the reactor effluent

stream 19. The process of claim 18 further conprising

t he 28t ep fbproc(ass)acsg]dmam|chagmt1h\@h¢rnméh¢r91@ﬁamélggmp@moafcatalyst
east ne orrerl zation

syRp oot L Gnitl ss 53l QA% PRl Rl RRL 2 ' 90 2o

A process according to cI a| m 18 wherein said reactor

ef f128ent Sproeam aceadpry 16 etainl lekhdaeciprtbelviefio Hligomprization catalyst
ol efin oligonerization_catal yst system. an qr ?anl
SygiPIy fFeRprises a mixture of an alkylaluminum compound and a halogenated

alkylaluminum compound.

24. A process according to claim 18 wherein the olefin oligomerization catalyst

system comprises a halogenated alkylaluminum compound.

25. A process according to claim 18 wherein the olefin oligomerization catalyst
system comprises a mixture of an alkylaluminum compound and a halogenated

alkylaluminum compound.

26.  The process of claim 22 wherein the halogenated alkylaluminum compound

is diethylaluminum chloride.
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one or nore nono-ol efins; and heavies. 21. A process
according to claim 18 wherein the olefin

wo@bkiogosaseT zat i on catal yst system conprises a P@l/Usm®o4/008189
conmpound and an al kyl al um num conpound.. 15 22. A
procgss aneistcsgof ddaial 24 whéreitthe dhlogtgedilkflaiminum compound
oli gomerl zation catal yst system conprises a halide

is disthyluranyRchy rh%t al kyl compound. 23. A process
according to cIa|n11 wherein the olefin
ol I ggmer 'ﬂ)]@;p?‘%s§§it Qhi%S18 wh¥SHERL GRERGI 1RR% ‘tﬁ‘nlfﬂg‘ﬂdﬁﬁt%fferent
of an al ky um num conpound and a hal ogenat ed

fromh el ddfimproduet o theawador £0udd stréenpr ocess according to
clain118 wherein the olefin oligonerization cat al yst

syst ri ses a.hal ogenat ed al kyl num conp

3R br G s Ay Bt B tEo R g BrEp ploms
ephbggﬁﬁr|zat|on catal yst system conprises a mxture
of an al kyl al um num conpound and a hal ogenat ed

al kyl al um num conpound. 25 26, The process of claim 22
wher3i n  tlihe phedesyefdeioy] amvikgiet tharleghelds ﬁ?ﬂ@‘@lﬁ@ frofugthe group of

A L ALy, S5 BB g .+

hef)tﬁﬁolh@nwﬁﬂai-ﬂﬁ)tﬁidiﬂ a&tuﬁﬂlfwmtaﬁxﬂp@m’dmo] 9-methyl-2- decanol 1-
d|et2¥Iahun|nun1chlor|de rocess of claim18
decened, 3ndeesms] 4h‘&’§a%f’1:b%ldl3ciaﬁ@1 goqthxl lif¢qeaple prd mixtures
th&%&pwthe ol efin product in the reactor effluent
ream 5 29. The process of claim28 wherein the
al cohol has 6 or nore carbon atons per nolecule. 30.
The 3ir oc&%s pobcess af ctaitB1 vbereimibe hieohblcis kelkcted from the group of
(;elqﬁ %d fromthe group of 1-hexanol, 3-hexanol,
BRHR9YPIShexanol , 3-octanol, 1-heptanol, 2-heptanol,
3- heptanol, 4- heptanol, 2- net hyl - 3- hept anol ,
1- ogpano |’Bhe%’r&§é§@6‘f’élainﬂl@ﬁfhéﬂéﬁi the be Aﬂ‘ﬁi’cmﬂ co%’xﬁﬁ@%@ﬂﬂlatﬂan of the
10 decanol, 2-decanol, 3-decanol, decanol
prahugeelaho fonpthephgduct stekgomnol , and mi xt ur es "t her eof .
31. The process of claim 18 wherein the alcohol is
selegted 0
or o 85 (;I]{l e%?)celgse Tg‘{lﬁ%#p 3P {VhelgLI (e)tlh§ éi?sgi?laﬁgﬂ 80111%11565’?{ reb-glﬁgr and
wir&h inlakeial passed thrdesh the rgdodeitie Irne@ﬂltefnleﬂ bfanWTZ()d)Pei
product stream 33. The process of claim32 wherein

the distillation conprises._a reboiler and where
mat efi al Trbg XEST B algh:%% Waege p|déﬁtlllp§orhﬁqrﬂ}gréqeﬁéaeboﬂer and

wiREdif Waf i passed through the reboiler is maintained below 190°C.

35 The process of claim 32 wherein the distillation comprises a reboiler and

wherein material passed through the reboiler is maintained below 175°C.

36.  The process of claim 32 wherein the distillation process includes at least

two distillation stages.

37. A process to inhibit or limit the decomposition of a halide-containing olefin
oligomerization catalyst system during recovery of the oligomerization product

comprising the steps of:
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34. The process of claim32 wherein the distillation
conprises a reboiler and wherein material passed
W booeigps2t he reboil er is maintai ned bel ow 190CROSB54/008189
- The process of claim 32 wherein the distillation
Congy i SeRriidotRhlefhedie strohi b§icontaBfis srdblefinsBgenerization
through the reboiler is maintained below 175C. 36. The,
peacoesElusht streanmwBZzhwwRBPERss alefén piodhet(9) and epalypisyeism with an
i nc s .at least two .di still afi 7 aA
G adER SotRRh st POPh B b BLRAARS e o,
hal i de-containing olefin 25 oligonerization catal yst
SY S{o§ RAutingGhé BEQMRAtd rebine fakdpga)inte aidtisonnpolefuct
conprising the steps of: 32 WD 2004/ 082827
PUTHSIBOLN POSIGOS@EY, formi ng an internedi ate stream
by contacting an olefin oligonerization reactor
ef f| uent i.C ' s rigdrgpcs) and
ca e B LB R RS R e
any portion of the reactor effluent stream and (b
sepz8.at i The proecisntf etaim di7aviersn theatemptrasire of ¢tap (H)ris tpsythan or
| east _one olefin 5 oligomerization product stream
equahier YN0t he tenperature of step (b) is less than or
equal to 200C. 38. The process of claim 37 wherein the
t enper at g8 Rfce St @RIAR)3 71 Wwhdr€is Shd Radpepiture @@ bi@b ()ds less than or
190C. 39. Tﬁe process of claim 37 wherein the
equabtppé7HCure of step (b) is less than or 10 equal to
175C. 40. The process of claim 37 wherein step (b)

[ distillati ' . -
OBy £ PR Py B o P ol

prddie febins tid prati@ptreaal udes at |east two distillation
stages. 15 42. The process of claim 37 wherein the

reactor effluent streamconprises., olefin produ S).:

8ot 1 Thepragsinertiossim A iari e disG)Etamplifcar 4 o
. o :..and one or nore nono-ol efins. 43. The
dlsgirl%%bggéagg " claim 37 wherein the al cohol has a boiling

point different fromthe olefin product in the )
readlor &helpueess cioaam7 wWherdi, thatracieor eHhisst Breay) ciprises

ole%m\g@ﬁ{cg(i_s)? &tg B‘Fﬁﬁé&%@%@%@%ﬁ cage{l%slqoﬁ%rfge}%%ngc? Iarﬁ& ?Egentgozﬁlrd one ot
mdd geh8loldrmssel ected fromthe group of 1-hexanol,

3- hexanol , 2-ethyl-I-hexanol, 3-octanol, 1-heptanol,
2- heptanol, 3-heptanol, 4- _ - o
43.  The process of claim 37 wherein the alcohol has a boiling point different

from the olefin product in the reactor effluent stream.

44.  The process of claim 37 wherein the alcohol has 6 or more carbon atoms
per molecule.
45.  The process of claim 37 wherein the alcohol is selected from the group of

1-hexanol, 3-hexanol, 2-ethyl-1-hexanol, 3-octanol, 1-heptanol, 2-heptanol, 3-heptanol, 4-
heptanol, 2-methyl-3-heptanol, 1-octanol, 2-octanol, 4-octanol, 7-methyl-2-decanol, 1-
decanol, 2-decanol, 3-decanol, 4-decanol, 5-decanol, 2-ethyl-1-decanol, and mixtures

thereof.
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hept anol , 2-net hyl - 3-heptanol, 1-octanol, 2-octanol,
4-octanol, 7-nethyl-2-decanol, 1 25 decanol,
wQ2meosa32i , 3-decanol, 4-decanol, 5-decanol, PCT/US2004/008189
2-ethyl -1-decanol, and mixtures thereof. 33 WO
200450828N¢ pPscbkd 120484 DOSh&SBIn 6 alcbhe ipseiedsd frofn the group of
~claim 37 wherein the al cohol is selected fromthe
diy tshp@d¥olsdi ol s and pol yols. 47. The process of claim
37 wherein the al cohol has been treated to mnimze
vat g C.OPIth%{])%oce@s 48claif %7 RhALESHe AlcofibiHa8bddh rtHidd @ minimize
conpri si ng e step of mnimzing water content in
watditeoaleaphol before step (a). 49. The process of claim
48 wherein the step of mnimzing the water content

of the al gohol conpri.se opntacting.the al cohol. with )

an &dsor 2 ?:%‘?ﬁ%gf"éalg’f aﬁg@%ﬁ?%ﬁ% &S:S][efdﬂo%m@ﬁglg water
coRERCRSRe ALl BefBrd sthenei n the al kyl al um num conpound

IS a mxture of triethylalum numand diethyl alum num

chloride, the alcohol is 2-ethyl-I|-hexanol, and the
ol efidn pridgurocesoafeliised’ whersitethe step pf nypEnipingdes§atst content

| ai.m, 18 wher.ei he. al ' ' .
or PR Bl Rl AT ERIDPEP iy o acsorine
wakdtl oride, the alcohol is 2-ethyl-I-hexanol, and 15

the ol efin product conprises 1-hexene. 52. The process

of claim37 wherein the_ alkyl al um_n conpound i s a .
m xt38r e Tt RGeSt AYAlAIY hivAGHRTA G a&fﬁ%—?ﬁwnw GPRRHAd 1s @ mixture

b 6 ' b linSindrs el mBGXBAN is 2886 1- LA anol, and
Ofggﬁget%lhﬂg}lgﬁﬂ%{l é‘élge r ialsdéén%?%g@gﬁ& hSS?%%'[%hel spr ocess ofano - &0
thélSlefih preafunt ¢drepridee ihexelei goneri zati on product stream

20 conprises one or nore olefin trimers. 54. The

process 37 wherein. t lefip ol.iggnmerization : :

D odler stramnresg B LEvBEb e A ERa PR R s = mixture
of PRethJIRRnRL@AS8E dRfihyd hRinhdh HRRIdR] thelat®h6l i€Didihyl-1-hexanol, and

0

' gonerization catalyst system conprises a
thdalleby pratueticahieydea ll thekenem conpound. 25 56. The process
of claim53 wherein the hal ogenated al kyl al um num

co und .conprises .di e [ um ' . .
o0 arono 65 HERkT B aT b E el %ﬂgﬁ%ﬁ%@d@g cquifoutffis a mixture
of tidth a2t tdidiing atlegianmpasidridentbefalahol is 2-ethyl-1-hexanol, and

hal i de-contai ning olefin
the olefin product comprises 1-hexene.

53. The process of 19 wherein the olefin oligomerization product stream

comprises one or more olefin trimers.

54. The process of 37 wherein the olefin oligomerization product stream

comprises one or more olefin trimers.

55. The process of claim 37 wherein the olefin oligomerization catalyst system

comprises a halogenated alkylaluminum compound.

56.  The process of claim 53 wherein the halogenated alkylaluminum compound

- comprises diethylaluminum chloride.
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ol i goneri zation catal yst systemduring recovery of the
ol i goneri zati on product conprising the steps of: (a)

wo eooriosag2an i ntermedi at e stream by contacti ng BOT/OB®DI/608189
ol i gonerization 5 reactor effluent stream which

conpyi seq Qb&dsk b RERHE IS theCRbahYSditisy 6t £RAlidendntaining olefin
heavies w th an al cohol that is soluble in any

oligranerizetiom fatelyst systawt dwingfredayerit ofthe eligymerizgtion product
s&garaﬁ%ng@ t hf’ internedi ate stream of step (a) into at
COPRIAPE BiFS"BF8Fin ol i goneri zati on product stream and
at | east one heavies stream wherein the catal yst
SYStm C RS asinddinctiatd@icam il dotkactiny s plefinclikOmerization

wherein the al cohol is present .in an anount. greater .
5 triratorOsfiluen gtreas shich-aemsisas olefip pradygi(Varatalyst sysipm, and heavies

g\’?&}lll X lal%gllnod Hat gsc{gh\fbtq% EP%‘SJ dpo?iicl)(ﬁ/ l)? tlﬁg }réa%tor %?ﬂue?%&fé&ﬁff Ghé&

ream produce Yy cess O alm

(b) separating the intermediate stream of step (a) into at least one olefin

oligomerization product stream and at least one heavies stream;
wherein the catalyst system comprises active metal alkyl units, and

10 wherein the alcohol is present in an amount greater than 0.1 and less than about 1.8

equivalents per equivalent of active metal alkyl units.

58. A 1-hexene stream produced by the process of claim 1.
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