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al i phat i c PogsibieyiRroaRquet e ashsrgr@wab\gat gﬁﬁ’?"aq‘Pe b“‘ﬁe‘f?&'ﬁ‘é of H‘é 9‘&‘?1 bed ot 3‘9"

decarfe, Zetipereasedndhearpiorgdl ig a’ﬁf@ﬁ‘b‘g §“‘€H"& 6(gt
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Anong therﬂrg"’f"ﬁé’“gg &y the 1o %315‘“ da § Pgﬁ? a&magot ?ﬂ],e 'S
?] ref Ielttﬁgallg odiul roxlde

P(r)FISg\r/]\: nlgrm? h's |s$:g§1us reﬁgi% "ﬁl_y‘. be A e s an generaIOf(She

aa 0 tnd.

1o 5 mLlinohEs v d@tpltb(e (s rﬁt trﬂxt!trerﬂs lsllrteﬁqbrﬁe m&{tmgqslq}e hbatfd id BpdscRlavant -
- The amuntterﬂ}erét&?@ oPQd'V%{O %Bve( o |'e§soh s SEERfRMa! It the Astnpofhtuledi rsrlbés?thdﬁfdoeﬁ th® By-

- preferabl Yo &uita $ofig Boiffhdr] dahiol: 66 sotieRdd. moe neltdd & thixthile Satblysahd itd hifotaR BaMpdhentl

t he conporg@mbinddSh theSoy- ﬁo@%@heﬂcﬁﬁottb@ baddghitiidtd conBlewithpeiter 3affieitly. % atrbsit,
sol vent . |d3n idhdving e is Wnerea. Omthe iebiftidly, eisATIBLetpaature & 90n Sbr aliww,ahd lsy-pieiackdas
t he corm;oruartt pdider i SoBtorpt & @eNedtsodtna Ui capdyst 4nel. it5OMtD ReMYonér®) cantingd In the by-0
mi |1 nmol esprodusadt potyneasa) berodghfintd tantagtewithowatqy e st Fesh wesnoviograganh dhsaes regkét Bhed
above i s Usmedirg3até heknmqmpoTrlnentefe(r@) heatdaeelme@heq is@@jto 150 EFP0444..505 Bl anount
of the cdnpofiwntirioCyndes the heding ts pSrianingd inden sslirving Rowes Si: KW/m>er ebpe perlifiidyunit
rati o of tyelimeoThsomese i splplows.alhthe (mayer i lesd than 3 1NV . tBey c?’%mgtarﬁ?a'?P“E?é" the

attai ne®h Hpacies mbuiecandwaty as(aRosrameying, yoenj 'EPH?F‘%I% jdomaving /@9 qWheny,
general , t:fgp%e;lgé@te 6{;@‘ %ﬁgj‘jﬁ?ﬁgﬁ'ﬁ%é‘f* r:?%‘l;'?e {'E?i:% atf’relfrf)oe F“ﬁ? t'i'?te
of 100 tO ! '

01"@ i‘ﬁ?f‘ aB‘é"ed@? EeRe Y "?‘%‘fe{)t B aﬂ'gﬁnt 'f“' fion;ha ué%%'é’”é'a" &) sg@'a'

_ ction tij
te?ﬁfer at ur " Eﬁ Bh&Fod e g ida?]&% Shifloror b tbids ol @aam)ru%aéatohmf thé %a«r-cspn%out

10 to af)out resent I nventi on, "a reaction m xture

prepared af t(lngh; pgat, bépaugg s@OFEEI BaVel ON i S subj écted to catal yst

deacti vati B tm@g&wgp.rgt,u.reato, gtsr.,gr,gé mv@,bloeagob@t f'he deactivation treatnent is
carried out™ asna‘ &b employed bAGR thdlorehentisiioe cdnkiitichs 2), (6}l an@) @JT@sH @by Tate can
react or 4 Sbet rﬁlﬁi%ﬁéd&b ls6le, depred. Eiokeabry Bithel ﬁ@ﬁﬁ'ﬂ mahiichnalt @i ke, cohditioné ¢), db)tanbyt!)tare
deacti vat m‘mrpudyamk attdim&higieasnrdniningraie Ur'e i s subj ect ed to deactivation

t reat ment - by Badtingg dafired ambuynt bf vaisa hbdtingithe resutinigrmixtirg etr#t defined lleraperatyrs and stirring
aqueous aribwilei adefissdcRoweihsr desdsibediabows; the rchtplyst ahrbits metal gompaserds: eanibe iesgpved to a

t enper at uri@nflow cencentreiitiise thet e @slt femeving) treaimeet qan be egnduqtedvaryteffisigntly gAifhough the
removi nep t heetinaisirring ms.is Bt critsal, sehort dme i1 to AR Minglegmawbe ygadiganerali Alfiqugh the time

t r eat ment . forriending pher ikl Aty the B%?E"Pﬁéﬁ*l't”“g Is. noh eritiggh A Shatt iR &f b‘? E’s‘@rﬂ“"‘f”?fv’@?’(t'?
and is car‘r'sP‘éﬂe"S’tﬂV as. fol | ows... Fi.rst, water i's added to reacdt] ot p}é

cont ai ni ngT [ %ata"da"gdr ? as'lth% “ﬁrﬂi’é}m’ 's(ﬁep Tdépwétg "'F aa%F e (t;ae% ?{ %590 2

t 15 o g e

el 5; dfn, cte i Ll T o et

cat al yst an d 511 arfdSs Héqﬁip@r{%h‘s)‘uaﬂ'bﬁé%r‘ﬁ%d E&Wer
So that ash, i 5th oo Rt s cig hoh iSEndabic BAKS

t hey can be suf crently |ssolved |n water SO that as noving rate is.

i ncreased. *Wien wat-er :i-$ -used= i a Iarger am)unt |t I's of course possible
to conduct -t he ‘ash’ removal vmthout troul§|e but & vol une of theliquid to
be treated: thereafter 'is.20 - |ncreased Therefore. it is preferable t hat

t he amount- of wat er. |s about 0 5 t| rre or bel ow. the am)unt of the

S



organic phase in the reactr ori fri Xture. Particul arlythe preferred anmount of
water is 02 tine to 0.5 ti-me. .1t is nmore preferable that alkali hydroxide
such as$ sodi-um hydr oxi: deis addecgpsomsnyppusl y-wi-tth the addition of
wat er. Thi'sjs because the precr pi tation of al ymi num hydroxi de can be
prevented by t he addition ‘of '-"strong al kal i~ corrpound 25 ° After water
i s added sdbjseted exdistiistion, inkax4-olefisis pre piventadefepm fxithiepdhenelizingduringtbe Hiatiietion ¢p bys
conduct edrodice a polymeerimeddition, @f sidg(y @Fqnl@a'é? Prayspipe, Thgtorey §’o'¥t°'?f§‘s &% afiegiPd s .
I f the tewpeteanheerqduced dnskigh yiplkh Whils reaintaining wgw By efdbncingpr axlsfipsyin elditipptpere
‘caniot b# '@d@?%@d"%‘@ﬂe e ‘Bﬂ'“%"&“ Pﬂ%ftbyt“ﬁecatf’ ftei‘f‘?‘éstmeatﬂdmf“?"ge’l’r% for Prp‘B?rent s
cont arﬁteﬂ"?ﬁ‘?ﬁ‘tw?é"g[‘ A€ canpot _be ﬁ' i.nt.o _conta {I with
hm ©
St

wat er suf 0P &y pleg 'p"égiﬁ%g'the '§§%" PEeRRRieE 'P gftg' g"qho'\‘/?e?vg'c!f'on Bnno

contrary, \ Bﬁ" emqperature i s90[err] C or above, the by-produced 30
solid polg_yarrere{ s soften&d or. mel.-ted.so that the cat alyst and its netal

- compon ?n ai ned rn the. by-=: produced pol yner..¢can 'be brought. into

cont ac It,g,rc "géh renpvi-ng. agent.” As a-result, .ash renoving rate
IS |rrpro¥/vg% #ﬁe pre ‘erre heati ng' t.enperature i.s.90 to .150 *C. The

stirring ungledo hitea RERING s, DB kRN Fifindisaple lantﬂrdtﬁﬁé direoniuph teoRIGride (Zr8l, )ledd N8
or above 25k dfidfisd churwinemtdtmauc’&hendeeasmmasnoamefeotﬂmmWe |(fO0 trimedl pICEMBIE | S
| ess tihaperd IV sTRycidhibang)avas atitied Btyosnt exnpbretursciar OtrilautddSTriethgleatumiim XS24 AR and
“wat er  as aaetias slurhieund sdsoudchigds((C2 Hes AGla] weve buccdshivaly aidért in dhisoordenty theamistujes

1 owered. Wiba arient pbivethyi gun@nud)\amBettyl alutinvm, sesduishiorisiatvees tdetetnieadeln satstwiben

't he reacfdlioringrelations.e- and water i's so large that .ash renoving rate is

i mpyoved. The eferred power re |red for strrrlng is 4 to 10 KWnB. As

' desMi’beé@&ﬂdg@'a’(Fﬂ'b)sa‘sTr315é'ﬁﬂ treatment in the present invention has
‘the foll 6@?'?’?@3@%%?1%)?%%&/6#& Tr gar 49 (a) The arrount of water added is

0.2 time or. .ab ve &ln ter '

the react | e -"i% ga>$ hgned gtgpur ém er 13 3@?"2%@ heg? Pogﬁﬁ(?e

f
(c) Th a'orh 18 tl0l§ rs};r e)t :ﬁlnm zrggh &%p?w@ r\ﬁ'eré)rmbtemn are
-enpl Oyed m n%r M5t EWakeO L tfcied Hnﬁn% abz?B ol 383 ()5A) -an@ 2172 GREVi NG
| fﬁlt e ?a{‘% , | r bOcyRfBREK [ Fhfbphend WaY Gided] B tﬁétﬁ\m&a\emnaanvaetdfon
a

Imsto(,fa, pare b BdtalpNsbikién. are enpl oyed to attain a.high ash
. renovi ng rate By addi’ng a defined “anount of water, Hheating the resulting

- m xt ursg ablrg%ndﬁﬁ‘atrdned tenperature and stirri ng it under a defi ned power as
- descri bed ..above, the -catalyst ‘and i-ts netal -conponents can be renoved to a
very. | ow corlne(elluOmarlizta’dm obethyldnatwas trmtiraelslyraanied pul gsitg' @ edmpistet misipgtabjetypeometins t ed
very ef f iiweemelirge: 1AlteINOTNghist the calelyst selution rrygpated! rap idpggripddraboveswassupRlied tq el | a
short ti mactof atla capstar rate (490 &5 PeRYO uneand§ew'tg\§%etvdﬂqh yPurits| sthylsne) is suprlied ftoyibe  or
st andiang reactiesorthat ragetion grossure wagdeoridxbg rrd i "Q°§‘°W0t‘h%‘?t'r qn?:glhe regidensdr ¢
time of imeinghegaciqrwas. %%"“ﬁ‘ﬁ?s ggeealvart pes r'?é feéFtP tempﬂ(t“‘!‘@rwaﬂ h ture
TR b i ey oo ik o L AR
‘phase. Tﬁ@a'lﬁ’g'rﬂ?tf’l?a'p’h%l%ﬂ@spagﬂéﬁfg °i”1"98'§l85"t'?'b separate’ and recover |inear
a- otefins havr ng 4 or-nore .carbon atoms, in 55 particular, “having 4 t 18
carbori atons,” as-a distillate. On the other hand, the by- produced pol ynmer
as a residue is discharged fromthe bottom of the distillation tower.
Accordi ng two the present invéhtion; the catalyst and its metal conponents
have been:renoved to a very - VA concentratl on by the af oenenti oned ash
renovigg treatmnent. Accordl ngly, when the arganic.phase is EP 0 444 505
Bl subjected to di'still’ ation,;l e-ar a-olefiris: are prevented fromfurther
polynerrzing durrng t he' drstrlfa i.on-to by- produce .a polyner. In addition,
a side reaction i.s also. prevented ‘Therefore, I'inear -a-ol.efi.ns as a desi red
product cai be produced in hrgh yleld whi | e mai.nt ai ni ng- hlgh purity of the
| i nearsoa-of.efins.. In -addi ti-on, ‘therg.i's no troubl e of blockade. :in the
distillationh tower by the cat aI yst and its metal | .conmponents. Accordi ngly,
the 5 present invention has 'an industrial si gni ficance. The follow ng
exanpl es ilJustrate t he. present i-nvention nore in det a|I t hough t he
[ nventsrson i's- not I I m ted to these exarrpl es. ' -




. 4

-Exanple 1 10 (Preparation of Catalyst Solution)g In'500 ml of a flask with
a stirrer,. 25 mol (mllinoles) of anhydrous zirconiumtetrachl oride

(ZrCl 4) an\d 250 m of .dried. cycl-ohgx@gaas ees 811 nt roduced under an argon

at nospher.e:The m.xture (100 -mm}. of.2ZrCl4 15 per 1 litter of cycl ohexane)
was stirred at roomtenperature for 10 mnutes. Triethyl alumnum[(C2 H5
)3AI'] and ethyl al umm%@as,esgurcqlglfqrd de [ (C2HDiAIRB ] iomerie successively
added in this order to:the mxture. The anount of triethyl alum num and

et hyl. al um num sesqui cht orcr,de was -determned to. satlisfly the follow ng

rel 4i ons.” 20~ (C2H5)'3AI-2CI 3F{C2H5) 3AI =3.5 (nolar ratio) {(C2H5

) 3AI +( C2H5) 3Al 2CI 3}/ZrCI rce=7 (nmolar ratio) After tiHeStirring was started,
t he m xture was heat-ed at. 70[err]C under an argon atnosphere to form a
conpl ex. TFhus, a conplex $slution is prepared. 25 14.2rhen, the conpl ex
sol ution and. cycl ohexane dried under the argon atno here were mxed in
predet er m:ned anounts 't&tPrepare a mxture (0.5 ZrCI4 0. 78 mol
(C2H5 )?AI ‘and 2.72 mml C2H5) 3 AL 2CI per 1 litter of cycl ohexane)

Thi ophene was added to th&#i xture.in a nolar. rati B0 thi ophene/ ZrCl 4, =
3/1 to prepare a catal yst sol.uti.on. .. 30 (Aigoneri t on). -The

ol i gonerization of ethyl ert"'el \\as:. conti nuously carri- e?out usi.ng a conpl ete
m Xi ng tsank type reactor (d ner:vol ume: 1 Irtter) -Thas is, the catal yst
sol ution prepared as descri bed above: was supplied to the reactor at a
-constant rate (700 cc. per, h,our) and sinultaneously fjgh purity ethylene is
“supplied to the 35 reactor so that reaction pressure was kept to be 65
kg/cn2. G to oligonerizextdyg ethylene. The residencedtine in the reactor
-was™>30 # nutes on. sol vent base.  The::reacti-on:tenperature was 120[err] C

. The ol i gomeri zation reaction:mixture thus prepared contained

-linear.a-ol efins, by-produced poI ynmer and cat al yst The |inear a-olefins
had the fdiDeasiraign HPEPRNthut | on... 40 45 50 55 -EP 0444 505 Bl Linear a

igl if C|62re]s a The reaction mlxtureQrom the reac'tor was ra catalyst deactivation tank, in which 30%
) re ctﬁ%

aqueous ammonia ‘was contmuously supplied to t ure. The amount of 30% aqueous

14.2 C10 ammonia supplied was 10% by volume of the reactio er the mixture was stirred at 40°C
éoéocféd' to deactivate the catalyst o - 4_ 8 [er r] | Cl6
14. 1 204 Q%ﬁhbﬁt@tnb%aiﬁteﬁﬁt ment) 25 The reactionm xture fromthe

reactor was transferred to a catal yst deactivation tank, in which 30%

agueous anmTDMhedreldlicn @Rtitsl WHLBUBS Poch Lpiédteaiclo the dolgivatiorntodaingent asi deberibes] abbheewas
anount . of , f@0R0 subjacialts tr@totowingiash ugnving tealwent. 10% by vol ume of the reaction

m Xt ure. Theil‘lwafta'a@pn ifdureriwgs prteintpalP0q il of e cbylindricsD glpssy vepsel having a thermometer, a
35 condenser, four baffle plates and. four. fan turbine wings. An aqueous. sodium hydroxide solution (pH=12) in
- an amount of 0.3 time. (in terms of werght) the amount of the organic phase in the reaction mixture was
added to the reaction mixture. The resulting mixture was heated at 100°C and stirred under a power of 5
* KW/m? per unit volume for 5 minutes. After the. stirring was stopped the mixture was settled for 20 minutes
St to separate an organic phase and a water phass. Then, the organic phase was taken out without
40 disturbance of liquid-liquid inferface, and the metal components contained in the organic phase was

measured. The ash removing rate was calculated in the following equation.

| B A-B
Ash removing rate (% by weight) = —— x 100
®s T e o L A

A _ Metal content in the reactlon mlxture before ash remowng treatment (ppm by weight)
.B' . Metal content in the organrc phase ‘gfter ash removing treatment (ppm by weight)
§0 The condltron for the ash removrng treatment and the resuit thereof in Example 1 were shown in Table
1.
;:. As.is obvious from Table 1, this example gave a good resull that the ash removing rates of Zr and Al
"are 96.0 % and 98.2 %, respectively.

] Examples 2t05 and Comparatrve Examples 1 to 6

) Example 1 was repeated except that the condrtron for ash removmg treatment was changed vanously as
shown in Table 1. e e : Lo

N




- treat nent an

L

to deactivate the catal yst (Ash Renovi ng Treat rrent) ‘The reaction
m xture whi ch has been subj ect €d to the deactivation treatment as descri bed
above was further subjected to tigrde44805B ash renoving treatnment. The
reaction mxture was put into 3000 m of a cylindrical glass vessel having
a thermometer, a 35 condenser, four_baffle plates and four fan turbine
Wings. An Aquerst. avnisidbHipysyamokabise! SXRTRIPSH? t I“l' ‘"h"ifzi" ?fﬁheaﬁ’daﬁ’rﬂﬁ‘ﬁ"t apgunly 3
time (i nhQaé’tgrr*BmB?'atWélaq%F‘)""tgH@W&'rﬁ?Eﬁ‘M thﬁf’a"feﬁé’e L igveniion, gaxe fha g’f‘? n
mi xture 6208 reyitras Bamaieyt Gndbiqorimey. frpmpargtive Bxpmple ‘ﬂe ?H‘S??t %of ﬂ%at ed
at @géef’ igons {ipeg pt, §a§ﬁy iieues, dplsRe i g e ?W'H’@"W@r ?ttg'\'fo "Pg
m nut e5s. 03 9fle stirri ng was--stopped, the mxture was settled for
mnutes to. separate an’ organl c phase and a water phase. Then, the organl C
phase was :t aken out- wi't-hout "40 di sturfapge;of 1iquid-1iquid-interface, and
t he net al corrponents cont ar ned in the or ganl c phase was measur ed. The ash
renoving ret-e—w . .. : ; i Vi ng
rate %. By ‘wei- ght) T e X 100E45 11 Ex. 2! Ex. 3l
Met'a—comrent T The reacil S XU e Her ore r& V] {9 Lrﬁg ment
sh re

(ppm by we' an"%ft dl- @Gnt‘éﬁ I n"the organi‘c ghade i ng
t reat ment E ?ght) m /]:I'pe condi tion forthg, gs1 i@r(pw 3¢.0 |
e resul 1'. 1‘ é‘ % Fyf-\m'\l e 1 _wer g__g_h_g_\m_i_l_p_lah_l_g_jw__p\s is

_obvious from Tabl e 1, thi wae&arrﬂhaesg&\teamgophhgesult that theiash renovi ng
-rates of Zr and Al are 96.(@/8dand 98.2 % (especkilvely3’ 55 0-B<arrpI0e§ P to

~and Conparifati ve Exanpl est—T—t'D—S

condi ti on 'for ash renoviln °t’Pé@ ?‘r‘érﬂ’”\&aémc':ﬂ%\ﬁg Varl ous' y_rgs i
Tabhe2d. | Asp 69,’59,5{7!? BLAS/® fesult:- as is obyi qus°from Thbl g 1 Exanpl es

2 to 5 in wiPBA AT of Uhaeaddeg vales--R4pUnt o peatiygg t enpey atiungoang
stirring povver satisfy the-valuss—defi-hredi-hthe—present+raventt-en—gave the

- same good iresul'ts as- Examplaelﬁg/ﬂnztrhengcmmmar:y:,m@omﬁar atl vie BEanples!'l to

6 in i chat’ | east “ore of-the thregecondirtons—ddes nortsar sty The Val ues
defined irfthe pr esent i'nPEAPHLRE f iPndPigive the 'dedPreli a”s% 4 #8moli ng
ef fect. ke I' ' 1 Ex 2Ex 31 I\/tetal ngept Zk grp/ 1)
| P 7.1 1598, ”U
7.0 7. d ﬁztzrﬁm?“ EEac‘]tzléon %% b€l ]1
| mxtureyg . rslr (mal) | 98.2 | §6.6 1 936801
1 26. 0 ls0 VVat:eF—phases crga"'c -phase— : ~— e ©
(WO (wt/wt) 0.3 0.3 03 | power per unit
vol une ( RY= ™ - - —20 ASh renoving
( K/ nB) __l Ex. 41 Exu alCmp 1lCmp..-ZtCmp 13Igmp 4'(31\1:. 5l03p1 Q:'Ondl tions
- Heat i ng te epafure’ Ter] )_,.,0‘0 110 120 Heajing/stjirring tine
i(mn)355 b 55 oé' glbgtan nmr7°jr 7°)t_-7H%T' 9§: 20 20
.20 Ash re@‘é‘s“@ | Zro | 26.0.1.26. 01 26.0 | 26.0 1.26.0 | 26.06.0 97.1
. 98.0 rate ' - it ; : .
I (% Al [ o --:I' N T | l98 2 199.6 | 99.8
~ o Y 0.31 0.371 0.3:k 0.3 1 0.1 1 0.3.1- 0,3 1 0.3 1
g | el e i o |
(R | 8. 5 k-5 .1 6 1 3 1 1. 1 1 |
i 130 i 100 I 80:.;~ 40- 1. 40 | 40 1° 40° | 100 |
45 F T t t - t } : { _ —|
N R I - R e R N e L R L
L 20 | 20':-r 20 |2o L1020 120 F 20 1 20 !
o0 L 98.9 I 97.2 ; 8918 | 76.1 | 72.9 | T1.8 | 61.5 | 89.3 |
; 99.8 | 99.6 | 95.2 | 87.3 | 82.3 | 80.4 1:73.4 1 94,9 1
.56 .A'ecording to the present invention.,._..'vrr-)_e-n,,tinear. a-olefins_ere produr_:__ed by'_olig'ome,rizing a lower olefin

using a Ziegler-type catalyst, not only the catalyst and its metal components can be removed to a very low
concentration in the presence of a by-produced polymer but also an ash removmg agent can be separated
and recovered easily. . .



30 Ex. 41 Ex. 5Cnp. - |1 Cip. :2Chp. 3Cnp. 4Cnp. 5Cnp. 61 35 7.0

7.0 7.0 7.0 7.0 7.0 7 0260 2.0 26.0 126.0 26.0
26.0 - 26 0 26 0 0.3 0.3 0. 0.3 0.1 0.3 0.3 0.340 5
8 5 3 5201441@9 B1 100 : 80 40 40 40
40 100 45 5 5

5 20
61 5 8%'35 ar a-ol %Z%gle 8 roduy qéhty 8%6%2 pl‘%(gl %ﬂ wzléﬂt Blo%(g}e §f a

of & Im I'aO
According

er d e di
er ﬁétgngtprécﬂyeﬂ NEy e pr cb.'aﬁ. Mo &ieOpredehtventich b QRsGEL DY
ol i"gorrer 'n?dn&ger% o@ﬁﬁrpol% fdr B cb-FrloRine foZ'vﬁ’Bb@ﬁm VP Rig Abiadulad Boly{rﬁl#ror 4 YatbilP

catal ygt 1@iféstclz8r, SR achRHEIONU. snoc@&upeorirmmem%&@ﬂemsver y
concentration in the presence of a by-produced polyner but also an ash

renovi ng cigmst can be separated and recovered easily. 8 - EP 0 444 505 Bl
As a result, linear a-olefins excellent in product quality can be produced
W t hout bl oe lpedass of praduding tindat &dlbfing whiohveampdsasithecstepb ef: oligerherizing b lowmar aldfin tirhtbe

| i nearroa- ol phéense, of th@edlértiyparcatalyst| defaptivating rseid gatelpst lafjer toligomerizaticas sdding oeteding t o
t he present lifeprvepipiinggonigining,weqtigh midure, intsnwdight ratie of weter fonthe) efopmie phase in said

co- mononer  feagtion, abiuirial 0 prorbovsr anl gkringghaciesniting mibir Al teppperature of ARGoprmgre 5
for plasti cinsepderappyeob3KWm? Q'éababee‘??( liquidyyait "‘é‘f‘i’&? "@ freeby S?"‘Bfﬁﬂ"rﬁs‘bm“&“ to
these field ess .0 ns which
conpri §eEé §8r°§7886§°°8’%’9 t%f'?'@ P, ﬁag‘P igw‘?'(?&/*é oal %‘1’ ma{e"a 'stekhé 1% presence
of a Z e%. €h pFo\éps trc?ég t%tclwng?avﬁ%} aéaldr\ﬂea? oqgf' l‘\"saésaé é’e§{'edaﬂ(r50%& are linear a-glefins

ol igoneri zaﬁd‘,ﬂ 4@Egi | near a- ol efins-contalning reaction
"mxture, in a melg t ratlo of mater to the organi c phase in said reaction
M xturg Qf R prdcds adddRiiRito ARRA 15 ihdrdin thE wbigRt rétiS DHihd Witk 1) thb bigdRi®ptitbe B 0.2 time to

t enper at ur ep.®tm®0 C or nore. and under a power of 3KWn8 or %ove per liquid
unit volunme to thereby renove an ash content. 15 2. A process according to
¢l ai m 1, swhapsicess Ratotdingoteesaind | ofHersincaskal hydyidadd aidbdisimulanasudly witnthe additioA of
process acceateti ng to.cl.aimi. wherein said |linear a-olefins as a desired
product are |linear a-olefins having 4 to 18 carbon atoms. 20 4. A process
accor di n@§- t & pikess mCPfdeM'F'@'i"ﬁ vheseinbe heating lampesaterp ist9do 198t°€+ to the organic
.phase is.0.2 tine to 5 tinme. 5. A process according to claim1, wherein
al kal i hydr dRioeRss P%°°E§’d'§é‘ti°'§mr?u?"faé?‘fb’6€1§?‘¥?'R?’t“ﬁ"‘ quedﬁgf% 5VB water. 25 6.
A process,” according to claim1l1l, wherein the heating tenperature is 90 to
150 [€Pr] C‘te"tf'“s'ﬂ“ ocess accordi ng to cI aim1l. wherein the power per unit

YOl ume | % 4 trg ren zur Herstell g lm F' f‘i V%xn aathb m%}fguerg_rp&r?ets%liedﬁ
i near er ‘a- s IIQPGe éf@vﬁrt I ktivi ggfff[: EH ren

‘defins.in fn % Al e s RSuERRMHt en

Kat al y;gat or anea@@av m linQQSF?Wb&breiuearga BAHRBse IO for YorRaRen HedktdRdmisthéhg von

| i nearen a- b gddr Agusd JaalHusos asr rgﬁﬁkﬁehdéﬁ Wcﬁtﬁ:ﬁ llb@l%ldeF‘TéﬁJeratur véh 90 Bloder mehr

Gewi cht SVer fdl iindier ek VoS SMmZodor QirigheNpré GlissiykEN3 R ehdInHIE lumRBél 4Bk Rsthege-

Reakt i onsm mhuagfemm 0,-2 oder daruber; und RUhren der resultierenden

M schung bei ei ner Tenperatur.von 90- C oder nehr
40 2. Verfahren nach Anspruch 1, worin das genannte niedere Olefin als Rohprodukt Ethylen ist.

3. Verfahren nach Anspruch 1, worin die genannten linearen a-Olefine als gewlinschte Produkte lineare a-
Olefine mit 4 bis 18 Kohlenstoffatomen sind.

45 4. Verfahren nach Anspruch 1, worin das Gewichtsverh@ltnis von Wasser zur organischen Phase 0,2 bis
0,5 betrigt.

5. Verfahren nach Anspruch 1, worin glelchzeltlg mit der Zugabe von Wasser Alkalihydroxid hinzugegeben
wird.
§0 . . _
6. Verfahren nach Anspruch 1, worin die Heiztemperatur 80 bis 150 ° C betrégt.
;I. Verfahren nach Anspruch 1, worin die Kraft pro Volumensinheit 4 bis 10 kW/m?3 betrigt.

55 Revendications

1. Procédé de production d'z-oléfines lindaires selon lequel on oligomérise une oléfine inférieure en
présence d'un catalyseur de type Ziegler, on désactive ce catalyseur aprés oligomérisation ; on ajoute
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und mt einer Kraft von-3 kW nB8 oder dariber pro :

FI' | ssi gkeirt svol unenei nhei t, um dabei- den Aschege- halt zu entfernen. 40 2.
Ver f ahren nach Anspruch- -1, worin.desogaasostse ni edere A efin als Rohprodukt
Ethyl en ist. 3. Verfahren nach Anspruch 1, worin dié genannten |inearen
a-Q efine als gewOnscht.e Produkte lineare - Qefine mt 4 bis 18

Kohl enst of.f adomemsuli fingar d-glefing, oxcallert i rreasluet squlity\sary Pe) @rpduced iitheyh kipgkade of a
Gewi cht svedistitgtiontpwer diuring Wpcdistiation of thelippsne-glefén Phase:0, 2-bis 0,5 betr~gt. 5.
Ver f ahr en na®he insape-plefips prodygad; by - Bip ArQCRSFIENG 1% the drosont Jowsriion P he %?,a
Al k8bi hydr%@P'ﬂ?’H?’rPBé%@ﬂé’ﬂ%r?’ fhico-proromepfor vagious\Kinds of Jigh alaclpr DRIYENST Of & 2 Matefg), ; 1y
di e Hei 3t dPfplasticizgy sugeqsictive pgent.etccang grqatly gontibutesj fnpseieldy nach Anspruch 1,
worin die ‘.('Ik}rlaft ‘pro Vol'unenei hheit 4 bis 10 kWn8B betragt. 55

Revendi catY'®f$ 1. Proced6 de production d' c--0l6fines |lineaires selon

| equel on ol h ProLEds! ?gfo g Mes/ MS‘fgj P&l éoﬁ\gil:?sfs ﬁfﬁsﬁéﬁ%ﬂ&ﬁmﬂﬂm B\_ﬁér%leﬂr$ﬁltHe de
type Ziggler preSdA §§S Sibgiers pg%aﬁﬁé_t, e¥ctivatih § Extanft h3P BilgbérzhtoR hdding Watdd B4l ©
EP 0 44 ,,505nr§kr Z%_auemas_fe@fﬁ&%lr g’ roac ibﬁ‘ﬁﬁ&qté}-ip?a% 6 rafi 6EWASD thelorGdnRdpHate MUalal t y
can be produggeliolintiRe bt 02 SHCABHE R stirtingl itdtrbdulting Mkfurd R\eeBmsbrtiré) 6f doRE or more

di stillati onaf untiéle dowstRREKWWMS bicdbbvdsper iR uhit VoRite t@therbisf reRove[an ashmedntby t he
process according to the present invention are useful as a nmononer for

ol ef i N pol ¥ Marpraesssacoatingno damrt, Marcin/sidi loves olifinred 8 raf méterighis pbylewul ar pol yner
or as a.material 5 for plasticizer, surface active agent, etc. and greatly
contribut e Awmrichssascdriing WslainCl arhetinsaid Ainger aolsing agfa depigd peadvry 216 ieag e-olefins

a- ol ef i ns whhavingddorp ¢atken alome st eps of . ol igonerizing a lower olefin in the
10 { , presence of a Ziegler-type catalyst; deactivating said catal yst after
ol i JBmewi Zat APFPCeEFaTorEORFIEMm T Bhesein e wejght zatig pidhe ‘f’r’é@%ﬂ? 3’9?“'%‘%%%@ figpte

mxture, i'fi 35W@Pght rdtio of viater to the organic phase In'said reaction

‘mxture of_0.2 or above:; and. s irring,.t esul t i m ; )
t enper at ur'® &prﬁﬁss*acﬁg@?ga Iﬁﬁ:?agn a’nﬂ’eﬁ'r?gaékra d gydlp’goé‘@g r° A(‘)’P %Wogsrlﬁggﬁtc%adgg?n of

liquid ynit - ¥8Funme tosthierebysrensve an ash content. 15- 2. A process

accor di Ng ¢ 0 Gt ALY adeordilyas BhiF 15 Aikbid MYRYatitY erhperansisdo kbont erial is

et hyl ene. 3." A process-“according to claim’l, wierein 'said lI'inear a-olefins

as a desi rgd aARkdReldGheoring td LIEMAT witrét 86 béwer Pat whit\@iuthe i 80 &awrbon at oms. 20

4. A process according to claim1, wherein the weight ratio of the water to

t he or gani patghtaspriche 0. 2 tine to 0.5 time. 5. A process.. acording to claim

1, wherein al kali hydroxide is added. sinulaneously with the addition of

wat er. 25 6. Védgoreo zasSarsielioay thearer. ¢-Olefirleaan dig Setintie winfabtt Qligomeristorancpines niederen

tenperat ure OpfigintGegdri@rt [einpy: Zigglerkatalysatorsp Besaldivieter degigengnnten Kefalylsaiers nagjiflemei n

“the power peOliganietisiaresl; @vasbensvon Wagser g deyiafinearsp «-Ofefjpesrthaltesgan Repidionsmischung in - -

-Ver f ahr #n zupinapiSewichisveiiiais| vom, Wassey zur. grownisghen faase indor genannign fiepktippsmi a6 g0

a i gomer i s| eP@pdedadieernyndfidpeen dey ’WF‘WgnqeﬂN% H\RHP{EFET mperatur von 90° G oder mehr

Zi egl er kat'al Yahipiger Krgtivop SikiWims odar dpdiber pro, Eflsrigkpitsyelumeneinbait. up dapol den fgghgae-

a i goreri si-eM¥ P ®en von Wasser zu der die |inearen a-define

enthal t gndgn Regkch RS RGRY Worh Hasonannte nbblE el RERUGE BibieS VoD
en-Phase’ I n de! eakt

WAsser zur~organisc genannt en I onsm schung von O, 2

oder dar UD@r jyo/biffbn RadAr £ ,gﬁr,,._&&ﬁ.;&étggnﬁgglmaM,_smwegam@wuﬁacmehmﬁmﬁea&ur
von 90 - C o@Rkind ik bid 18 KsHIdnsterattRlen Kh@f t von 3 KW nB oder. dar Uber pro

FI | ssi gkei t'svol umenei nheit um dabei den Aschege- halt zu entfernen. 40 2.
Ver f ahr g 9)aebrafids PahCAnsBruchin fwofih GH3 SGegNtavartizifnisvoa (Wessor Clredrganisctios PRsA pr2athuk t
Ethylen ist. o5betrsgt.. ~ = - 7 o : o

5. Verfahren nach Anspruch 1, worin gleichzeitig mit der Zugabe von Wasser Alkalihydroxid hinzugegeben
6. Verfahren nach Anspruch 1, worin dieé Heiztemperatur 90 bis 150° C beirégt.
'; : Ve&ahfe_n nach Arispruch 1, worin die Kraft pro Volumeneinheit 4 bis 10 kW/m3 betréigt.
' 56 Rév_e_hdl(:atlbns_ AERUR |

1. Procédé de production -da-oléfines  lingaires selon lequel ‘on oligomérise une oléfine inférieure en
présence d'un catalyseur dé.type Ziegler, on désactive ce catalyseur aprés oligomérisation ; on ajoute
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3. Verfahren nach Anspruch 1, worm di e genannten 1inearen a7-CQefine als
gewunschte Produkte lineare a- Oefine mt 4 bis 18 Kohl enstoffatonmen sind.
45 4. Verfahren nach Mspruch b Enmaamsm Gewi'chit sver hal t ni s von. Wasser
zur organl schen -Phase 0,2 bi's 0,5 betragt. 5. Verfahren nach Anspruch 1,
worin 'geichzeitig mt der.Zugabe.von Wasser Al kal i.hydroxi d .hi nzugegeben
*wird. 50 ‘Sle Meerdaphremélage dantvbin gertenant degor-pigfines indaies, sl Rerofhpotrsiahde 150
C betragt .. 'pau ¥da phase @wawm@hdaméepmé'ewe Téaclignpel e, o Plyf ¢ ¥f6 agjts| 18 P‘hhel t
4 bis 10 kwwmm@mérg o IR &Rl PRIRD une puissance de 3 kWIS ou Blus pSr JOIVIDR;
pr od.ucsgl on “gitaire’ ge lquidp atn 4'éliminsy 'P%‘é?“%’@? ‘é?ﬁteP‘i?&uel on; "ol i gonrrise une ol efi ne
i nferieure: en ence d" n ca de i ce
égsgj%'l F dg‘f?ﬁ ?aé'%(h 0(%% E é(li‘elflf{ng uggneureefgrm m&gre grf?'grg o¢faé ok

. cat al ysﬁ'u*r

1 1111111111111111111111111

1111- c 2 oc%é seldrt 1a0revendicatig 15%ans i el le@aal‘bléilﬁééshn'dﬂregﬁ&ﬁ%%nr prédult| (e
cont enan cfr%p@nr@?n 5 DSRires fifales 8Smponst 8514 HNa kBB delcadomeddr al de - 'eau a

| a phase dirgani-que’ dans.|le nﬁlange réacti onnel de 0,2 ou plus ; et on agite
| e nel ange pr&sud iRl @vdﬁﬂleatlbnell Rﬁﬁsﬂﬁr&ﬁbﬂe ebPpdiChonddrad e PHlali8 Ja hasendiganiqde est de

pui ssance dge Bo,k¥Ws1B Ou' pl-us: par “vol ume unitaire de'liquide-afin d' 6limner
| es cen' dres-contenues. 5 . ~~<~~% <27 -, Procrd®iselon -la revendication
1 dans k. CRiedd setwhed lemdlba‘iibml,l oenar lequeldithpdronydeneicalive et ajouté a méme tegtps due 1Hau
'Proc6d saistmiditiainéeevendi cation 1, dans lequel les t-olefines lineaires

formant un produit requis, 10 conprennent des ox.-oldflnes lin~alres

conpor t afit -Riecéas @ion s ravendieationib d%’ﬁr‘%ﬂ@fe'npé@f'%é%%“f?ﬁ? ohd9 90 3 BPe'fti cat i on

1, Adans- l-equel |e rapport pond6ral de |' eau hase ogﬁqr%g, gvesst de
RO 20, B R§pcgae spion laysvepplieaion - dansyiqgue! t'aaP”fséﬂ?‘E%%' &%\‘t“i‘ fitajre off ! Hné

' hydroxyde al calin est ajouté6 en m-me tenps quo |'eau est additionnee. 6.

-Pr ocld= . selon la revendication. 1, dans |equel |a tenperature de
chauf f age est de' 90 a~i80 * €20 7.~ Procdd6 "s&l 6h-Ta revendication 1,
danse j;equl Ia pUI ssant’:e par voI urre un| taire est de 4-a 10 kWnB. :
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