;ederj & g"'gy &% &T&CU<0050/ 52056 Preparation of highly reactive
polylsobutene he present invention relates to a process for the
preparation of 5 highly reactive polyisobutenes. The
pol yi sobut enes di scussed are those which have a high content omw mmmwmmmwn
preferably, nore than 60 nol % of term nal vinylidene groups.
reactive polisobutenes are desirable 10 internedi ates for the produsison of
addi ti ves froephubtigantfs haghly usasti8acholyigobypterasti ve pol yi sobut enes are
obt ai nabl e, for exanple, by the process of EP 0 628 575, by cationic

olymeri za n e t if on
Poit i or .}‘%&@55& BRBULEOR JNhlS LW i oRaRECHl W Beeblleion Bl

a_se g ﬁ“%ﬁ at fro
Appl i cati®d 15‘?-)‘3 §4POKYL 982 031.3, DE 199 52 030 5, DE 100 28
585.6 and DE 100 35 298.7 relate to 20 inprovenents or advantageous
enbodi ment Thef higbly argachdue spolfisobukenehidigeuseedeaie ¢dosel eoidmmaei ght ,
the pol ynerd adghotorainl &l pseftemtilyyahere aant B pol it zatnidiel S
stopped i n ¢ihig ;i fBAO&frouBE. Onmyﬂéaeewam%otaetetéa SarléUEiQQJ'SEaH?L%SS' ng
the 25 rf‘@%{t‘%@mga%{@sf 9r! PhO Lﬁkd@@w%t?o dfat%lt’}@é S or %BéLSQM

acetonitril armonl a or an aqueo a m neral base, suc as an
al kali net aﬁu €df-al kal i ne earth net al hydr oxi de sol ution or a solution of a
carbonate of one of these netals. 30 For the preparation of highly reactive
pol yi sobut élved, highly neactival pelwitsobheepes \arer cbatimableat dbysexample,

deacti vat edbyasheapishessand gpantd2eativeel yy asatiensicbpel aidrakzat ben desi red

ol ecul a5 Wel@iteR@Si PaeR 1861 Ghase Qigﬁrtﬂeo aRBCYE Mo HORE £ Z@4 . iQfe
reactions \Q ng 88&&’&&;%&88&1*0 LGyles V\/%I g@ 35 the doubl e bond

assunes a ther fod ynam ¢ y nore avorab?e p05|t|on in the interior of the
mol ecul e. Organic chain-term nating agents, such as acetonitrile and

al cohol s, e Prhar a%ﬂﬁ@rﬁttaéépimtlt%’éyDﬁre99m459C|96I7e5wQEh 18e3300%Y ani ¢
reacti on plEséa9and2 c@iv tShepsf D0@® A8 588a6i and Ed 10Ai 8DrafA8y. Idirslatduted in
sai d phase.ingeeweméntd iy adayrtddfoudi snbdvaitiags biasudihel pratééaity to the
BF3 nol ecule is conparatively |low and they therefore |ead only to gradual

catal yst_deagtivatlan, Siee i35, oo 9050152056, 2 dbey. gan Al s fel. 2 phase

nmedi at ors e su se 1}11 r.enoval
medi ator s, I SOMPT B 4 HOEP AN SRS ICoERAP 1 SERPHER T et o
in particul®annggt eEP | ¢ £A8 57ﬁaqun@néavént dgest RHEPPFR RagSangsthe

deact i va2s areaztdonediaatiarge fhto catmeldish, deadt iasawaver orarhyadcohgsi s

product s byactohaetind, GamohakeoP|Araqabsl taRRUBhYof ThenidegalVisddenge
however is %aghgn%qqsmggéf%f sdmmﬁgléaxech%wat hﬁ,&rogeaéc reaction
phase 10 and, e gatalyslodeqcliyaly o calo ke Bhace: Al dheths, phase
boundary 150 ESAPP Do S regions oF & e o an| c'reactron phas

pol ymeri zation reaction can still conti nue or undesired isonerizations can
t ake pl ad@ Bgn dhet heeparidiion péakeiqhdy pRastivmPBydROBRRNGS ikt bS cont act

w th an aquediuscebatmat ethe palymerilfatigentatalisA 1398t idiaseloses a
process forcdfamMy B84 aqiAiMisadivéll £ alsabystibLsedtber tha@rdagirgdout a

cat i oni ¢ PAUSHIRLIZAOTund HAT boen AARRLE, rﬁ@%ﬂd‘é? phaSEevda® Which the

reacti on phase is 2 di.fied ter S ation
into a pol ’nseﬁ“eéént‘gt%‘t Cgao:r 18?15 gl agepgrL Sorreht ous T u&s?% ggn aﬁlhl ng the

di ssol veEi5 c‘éﬁedl‘%?é‘t’l?sb‘e‘t é@?&ﬂesﬁet}\ﬁéf@?yﬁ?maﬁﬁlgﬁf f“%ﬁe v&ft"é’trap'stepr ef erably
preheat ed ippoitden in Prongreriae ¢ferbpamodecilee catal yst. The anount of
water or acidified water is at least 5, 25 preferably at |east 20, in
particul ar @dgdraasthdOn-Péray ndel hgEagdntsedsedh tdae acesshiviilehane. The

preparation fe‘o}tzs'lgh' Matee%te' \éﬁ Qntydesemte@ﬁéy 'asren%sgiﬁfél%ﬁ%ﬂ £
4,940, 83§ descrl es _a oce

ul al yimer n
reaction & WAPER-T aﬁs %rll%?can %%ore b% fgasgllpeasr%dﬂggs}ggﬂoﬁ
cat al yst de‘é’é’tqr\}é’t’tS Jdto"'tﬁ}@tg age. \/VrﬂW@Nthetl?ﬁ&thli‘?’é g VESREYARFRIF wat er
and t he or gttt thedr agfioudyphastherd st heheadisaist ednpagardasle obewiandng
conmpounds, thmh therafcodhdlend dntartwmyadaalpoatedysandéact atdtiloenesindedes,
are 35 nmentioned as preferred catal yst deactivators, methanol being nost
preferregg It is an object of the present invention to provide a process
for the preparation of highly reactive polyi sobutenes which permts 40
rapid and substantially quantitative catal yst deactivation a i |
extraction of the catal yst deactivation products. W have fo m ﬂ Imw H"m”m
object is achieved, according to the invention, by a process
preparation of highly reactive 45 polyi sobutenes, in which 0050¢BRY56



3 a) isobutgysp 5208 ynerized in the presence of a conplex of boron
trifluoride and at | east one cocatalyst in a liquid organic phase at a
reaction tenperature of from-60 to -4[err]C, 5 b) the organic phase which
is substantially at the reaction terrpe%\ﬁture is brought into intinmate
contact with a first_portion of water Whose tenperature is at |east 80C,
pref er abl y HieY €88t 23T ackhav PRI MeJdRLBFS + SSdr SPVPELCAHS Kheor mati on of
an enul si orsuiiseghesbexinestipnevithliveyserséor Itmoyiadr ofird esailpst he
organi ¢ phageactiyasicegvdupesti on of water is added to the emulsion with
formati on of a continuous, predom nantly organic phase and a conti nuous,

pr edom naptj y. AAUCONS: PNASG 0 800 Soflhe k1CL270A0IC PIASE e SeRETALCd from
t he agueous ase. e present crnvemion’is ase&_on ]tahe le ndin hat, for
the substarftd’@ rtyeqa%‘fﬂff)tta&ei,saa%xv}eaeﬁtahya*f derc tiBRbICY A asw?&ffel 55
cocat al yst Hmsasr1pet cleackdvayHem|qrs hydpe bk ProAuet by eFFraakien gani c
reacti on phzae takbepbhamairgtimol tagewmely .phthe edisadvaatafeal howssleawia that num
amount, basgtk Rubbes OsIgR Gl eRkiddblRhaseh dde JRGURYVEIreddtBoAl BiRdHL

react i on, phane +aadoats ALk AALRAUSANASE WILER 6RTY GAPARASphasd e
required m ni n%‘rap anmoynt_ or, i So 5 ]gereat er t a?e this are or ch_%ht Ianéo
contact, it 3¥%%dnd ?haci, e Bﬁa_ 5 NEve a or?sﬁgagﬁ(éb’feci Heﬁ g?’o phase
separ at i on Wit POLHBEF HrafeiCOoResFE O GAN Atibls COIPFARPR Phavklespge

conti nuous ispresdgaphers canhicskeiplane efitenkide iorganie xgddtiion| phase

di sperse t hieasa@eeausreigtse ihitoetyntidttt kethr ganiquebaacthaim-tleasenatdrngh 30
di spersi pg Agedtecessary for achieving rapid, quantitative and uniform

catal yst deactivation. In an attenpt to carry out the catal yst deactivation
using a smal]er f ter, it was found that contact, of the aqueous
phase wi th THE 74487 F b 1ARICEn i RAPHRS OT SHBVARt & BRI oERR. £ 1 eesi ng
poi nt of wetdalyEin 8%ed £OX CFRYNE S At BIPTHC PELYRSR A IENMNTEIM | ead
to bl ockagethsf origpali¢ mesackighophase vd® whiickiccheotrepetidn mwisesfiact ory

cat al yst 20eatdadtedt whth wdtrerneveacpliftiesiswaver dendaképatativn [inebl ans
described ahoMherlBoAfaitding e¥hakic ighase &Hd P Hqleohfaghdue epdesinaly e

| somer | zat | o, IA3EHIONY A1 RNED dAHBtERC D JRBSCoL S IAYIRL Yllidh
contact wt he Iré po(r’é% n.9 ., wat er ose teaﬁ'perﬁ ure 1s.at | east 80C
above the rEadieSR™RRIDETGAES 45" IEFEr 5BIRFOINE Sl BT"1Rd PErERe and
second por tF¥ELYSE - whkeramount, gf vekeF pgoacidiiied Watehris ridmleost 00, %
by wei gh25 posfedabiyt &ie Mesisgh0of in Ipmrdrigabac ghdsestThe, Vieibyhvolame o of
the first b&oRDCR20RE reabtiont pRisd O Thidepsesart ipaAr bE Onidgislyprehetd y from
1:10 to 10:do1yiRoBRELALH @ nbtofideunsde@.5: 1, particularly preferably from
1:5to0 1:1.5. '5 Preferably, the enul sion obtained by bringing the organic

phase into contac Lth the first portion_of water has a m xi.ng tenperature
of from +5 Y% 44’%6%,’%% ‘E)%f‘rc[rilg?ﬁlsa? §)1P°6:rﬁs§16°fow° 5@ l‘I‘ﬂe"“fﬂr‘“"élf“gand/ or second

por t i ons 38fPRMET igahie iteach 1P SBHFEE YHishandRdes, oLeiki ASNATEEr al
bases, e.g.catddylsit residuen aabkebtakysdadehchivatiiony grosuches dn whidnat es,
amoni a or €t dfixtayehiasvayh@toebtpiateacadd €< orJante, aiD\wvebus NO
further advgida0e reStHeNedarktads aiyfeddcbhes 8Yiddh cohBsuddd,StsudRdasecond
portions of . yalich br 1 LA 1CRBRAUIRALO a8h9DL ' 63/1kr8 BKMEs Oyl SOl ved 15
substancss. ap, wat.er or e(r;gre er wal er. 18 "sul apl'e”"I'n 1gﬂe{}gara , L however

deni ner a Fz’é%‘"%é’t"&? P8 PrefrEreddca sty SFHASRC FhE YT Fs t MAFRP A BREPP P tons
of water isP¥efeyé®8ral from6 to 10. The novel process is suitable for the
preparation of 20 polyi sobutenes having a nunber average nol ecul ar wei ght
of from 5001t 0isb 0Bbseck icE phEt pEedeid Mnsdht Bdl ad ot hde @ @patass oforof

pol yi sobut epgs d1apaRdt Sof WG gAY r:?éb%t@laeﬁé'ifisd&ltghés QfhifdhopeimBO) to 5
000. The480£%§&ec{ Iaé%t E?Qs&&tﬁt Ry 3, ¢ 438 1 9QVE ﬁry%%eﬁgaééi\}ahﬁ%ﬁf 1%& .
preferabl’y ¢carrled out In such 1-1J‘nat o*i irsobut ene nol ecul'es havi ng
5 wei ght  avEITRAS FHFERGHERD Wi GAE SREAYAM 15806135 ER0BEPWE bt ai ned. A
the time of being brought into contact with the first portion of water, the
or gani ¢ phase havesibshdnthat Ithiat objectr dacachie 8t epperding ¢o ithe. it is
not signifi carddviohgabeda dricReskeashitie pbRepdest I odegi gl oireactive

pol yner i Z’?t bgf&ﬂ%fbgrtgn%gnle GRtAkY¥gt 1s deactivated by adding the first
portion of water. The first portion of water is preferably added by neans
of a 35 nozzle into a pipeline through which the organic reaction phase is
passed. The outlet orifice of the nozzle is preferably arranged in the
direction of flow of the organic phase. The formation of the enmulsion is
assisted if the stream of the organic phase in the region of the addition
of the first portion 40 of water has turbulent flow Measures for
generating turbulent flows are known to a person skilled in the art. The
first portion of water typically has a tenperature of from80 to 160C
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S The addi tggdpS248¢ second portion of water can |ikew se advantageously
be effected V|a a nozzle into the streamof the enul sion obtained by

bri ngi ng the organic phase into contact with the first portion of water.
The nozzle for adding the second 5 porfion of water is then arranged a

di stance downstream of the nozzle via Which the first portion of water is
added. A sui) ablsebysgrents RALEER1Eed HoLtPeeBresgnaee8di RycoRP et €fni ned by
a person skil | asbrdom theflwdrigle apdnat dfeasitnphe eogearalyent $n aHdgopdi num
spacing i s as airddngcdppaselent! aopebdeidd @empaterwie dfe foo@ardc tb0-pbase. As
arule, it is such that a tinme span of from2 to 1 000, in particular from
2 to 200, eco s el apses f.romt rln of a_\vQl unge f t he
organic p?l ntrdﬂ ogggpé%tp%ste Ff’fe f| rs‘,l%gl’t Ftlalla'f A% f'ﬁ arét 1§ addi tion
of the second p‘iﬁ"tﬂeéﬁtk}fevaa‘% droughe %’e‘ifbrfd‘tﬁﬂf‘?? &P’B‘Pcﬁ/a't’bfh tyFC8Fly has a
t enper at ure of Homrhonr5ofiwaterg@losAf tempeariasuzedis iath lerst h@0%econd portion
of water, the rprdfierabdy ot Janist PORASE abdee athe aencphiesetemperaecupassed into

a cal ming zone vfpcrh $ORALEL o OhNnt BRuINRIPHASER @diftaSaBakdhery diBpsrssd 20
expedi en%by do gfpg g@q%akhchpéAﬂ%Oléﬁg%( e oper at ed phase separ ation
| ch 0

vessel rough fakes placeswth a [ow flowrate. OnMng to the

di fference between the: densities of the phases, the m xture of the organic
phase and aguedlisSEIPRSePREHEITACEs YRk er s [Rdgdt £ ther egrasiey wWéht hat the
two phases are 2&Fmatdosnef s cvottinnoesis dredemanantslyborganial phaser eadod

forei gn phases,cattinapass mrwiominanplpfadueeust peise Waareas in general no
probl emsigt all area encountered when separating off the mai n anount of the
aqueous pha r s ed wat er
dropl ets wh(|§ch %L 2 ggggl ﬁs;a%eeoggo% ;n}eaeegt}sﬁalég ?rﬁp%ga!tég%p s%par ation on
the basis of the den5|ty di fference requires very |l ong re5|dence tinme,

wi th the reBhg tPresgnt et RO 17 hared odf tflﬁeﬁ“’fqlﬁal thaburfiar sheaqueous
phase i s nosulpossitbhdély |quagrtdéntive rerrectibe off Siher bedoBriifdpbeide of t he
aqueous pbasscadlgBtacempdEx lor Preswnthydirbeys id ermiuntamtheecdl fibe Hieous
phases has @@gahl%eeeaeéf& qa‘hfaset henOrHdine Bhasf Rt phatdGhait bk disper sed

vat er dropl gl S ANARLEGGRUSLY Béédéc‘f%nt @BQ“%%CQ{(} ARDALALAlS RAYLNOre,

coal escence-prono coal ueous phHase 40 T1's

separat ed fPofTYSTe Bgﬁa‘?ﬁ%a’ﬁﬁa§8acﬁ'3rﬂen & ISSS'E% HBFl AE8PRal s are

as a rule pﬁ%@@%g@lcboaq”é%%ﬁ’@éssﬁ?ffélﬁe§eﬁfll¥¢¢1é“1§’d-f“§ﬂ f“f\‘?‘t’ftné’lrslsThe

i nt er nal 25haweaterc vhhestleix @arsubfaeght dmeéogeortradt,y ipl as efadfdabket shéhavi ng

corrugat ed phaddit hateda sedrisicRsable WirtiendySpersetelcepheisiAr aimnuting e and

ESlrJ]f ]E : g: L)%t r o5 aiac ifoln! gkréfccsxh:'ﬁxufahjs g, QS?gaﬁg%ﬂc{qﬁgléb?f:’fﬁudysataﬁuéggs :c zr "
é asaage ?g?lfatd.o(?) %9 @nog BJS.fP ullt tg §\£ %:Q:. p_ﬂ

at the plat

readi | ypsep%‘ﬂ%ﬁ%’(f @Wsﬁe@fbﬁfﬁc&f‘l ghe I?FW&%E%%CWW 85?)0r“§b“f%nt ernal s,

t he i nneBOsdispanfiagofstPROGSPEENNEPE FYie¥ing heaRithedpant Siadriyedadops to 5
conme into conifmim wathlysie destceimaticur flacep abtenptdropsariseruftothea film
and | eave t Bgrdm}dtodeatt idtilon abihdiea fmagiper &fbunt eEnehsert N ith@akor m of
conbi ned | aggey dcrhemscomé@mfetﬁacgqmsa ﬁaé@%:&qplﬁhegﬁeé&l@d ;sha§@d in

distillati 0” ]TQ h'%rseaefcéff drathl§ 8&9&5‘ 7 Fheb 938#&4‘;»%3%”& ¢, S&

droplets of Aee TS ng
of the | a?rsgee%‘ﬁ]r"f FadothE FaERarion: R 1O GHECRES STHEI AOR8aE &@giag'a ot

si nul t aneouBipelinesa apd4er tvadvegr apd MR ARENPETTH: R FSERGROTOAESLERRe. 15
Coal esci ng fieat¢terwtionthe formof filter cartridges which consist, for
exanpl e, of pol ypropyl ene have proven particularly useful. 20 It has proven

:dﬁggb ggeogzgéw@e& b?ﬁc@%&adg}ro&dghéﬁf df fcglg EQBLdilae d@@bh@é@t&yovef hﬂet o
; B RSr bt et L Cfe AR RE Mo DERRLE 1T P 28RS L BHOY

apparatu ence- orm I 8 rt|

wat er is, f6?a%5<’aﬂﬁ3°1 QCCHF o 5“@0’:’?&)‘9‘:%9? QQPF’? ci aﬁmlulg I Em?‘b C?“t%B

wei ght , baswdtbnthenéléssgamlttlﬂma% WALRE (EPEEr BENRar asurenhss tati 1Gaﬁ‘ér§ °§n is
not criticabbave tle wedaatign fyemme2@ttre 60C. The pol yneri zati on of isobutene
can be carried out conti nuously or batchwi se but is preferably effected

cont i nuoysg! ¥, rpELOAARSC ;Péos&p gal PLAUS Al ¥OBEAF Ydr@Rohs éma%@sgace of
a conpl ex o Or%“‘;{’n UOI’I detan 8L %Ie St ,00g é:é)cht %I yak;l r'ﬂtaba g#
organic pha CFH-8° contl fuols oces ?J he”
reaction ni khareeiBitned ?fﬁet?f%gaﬁdFyHEf’?ezat'qhﬁnW?egl& Jatie st‘blff’arfg‘éa
continuously. An anount of starting materials, in this 35 case isobutene or
i sobut ene-contai ning feed, which correspond to the discharge is fed
continuously to the polynerization reactor. The ratio of the anmount of
substances present in the polynerization reactor to the amunt which is

d| scharged |s determ ned by t he C|rcul ation/feed ratlo V\/mch |n t he case
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15 is removybdnsanrd i al evaporation of the reaction mxture, for exanple
of the isobutene and/or other readily volatile conponents of the isobutene
feed or of a readily volatile diluent. Isothermal conditions are preferably
enpl oyed, i.e. the tenperature of the Jiquid organic reaction phase in the
20 polynerization reactor has_a constaht val ue and changes only slightly,
if at all, RYERAR tq’té:‘t?péPﬁ?P%rPQﬁthﬁel?e%ﬁﬁﬁrabﬂef%hgeﬁtor5?|b‘h-lof iphe

i sobut ene ipartheulan)ifinpm éabtt@rb ;phapsrtisculsardyr preféraihy0 f2omol §0,to
preferably fmae8.0.5 to 20, % by 25 wei ght, based on the |iquid organic
phase. Suitable starting materials are both isobutene itself and

i sobut en

fractions ‘gpeatbly, chef ﬁ‘ﬁggﬁéfp%gﬁ“*%é“@/ ?ﬁg@*ﬁe £8ahiE bigfhe, ¢
from st eam 8cE8?5a%tr wli‘ f’FE’r%“co B2 ZcRHAYYY provi ded
that they HeFeepakwrs ffsEaAT BT I8P rOa8G! flrlbmaitBC%Jcﬁracﬁr@ﬁe*é rtaih4&ac -
therein. Suitable C4-hydrocarbon streans contain, as a rule, less than 500
ppm pref erml ¥itessaddrat 8@6omprporéfiohstsfliveiter dag Jqursencaiodolhdaut ene
and ci s-1ANdp3RahESdS s%c'BUIaE“xﬁlde?:aS.UBﬁké‘Qt '@'g' Yawﬁﬁiitxﬂect%'l o;.rhglltasﬂlﬁ‘ét ene

concentrati Qn,Ln 4 r L 40 {9 60% by
wei ght . WhETR mé{]ael %:bd L ggg star%’ ng ma{t éall’“I}néF g aﬁ:lgr bcAT b r?g’ ot her

than i sobutREOBPIgrihéct Foobt- ALoCRer D W YSFenfO sgrtetssm SOHBRR59 0. The
i sobut ene- GSFEARAINPFOSdafay Yrrewithi ntherefirsanpnmtseasndc BAT BIANFI9ES,
such as watwatercpréiendbly eontisiromorshgniaficeoitdamountshianfi diibeokvdibi ng any
criticalislesibeasfses N DApekEtoF &elraskVihder lils s5ieXPprRsl amt gbResd0i d an
enri chnent Mwebaﬁsedém'é&a&tﬁéd Ryate@ RN Dok aROoLhet ANtE EBQ"{&&%

| sobut ene- Gl 8L0LRY destTonl Obe SKATH §oDY, QLR PR PN 9450501

adsor bent s, Suehca ive car sreves or 1on éxthangers.

0050/ 52056 8 Owi ng to the high viscosity of polyisobutene, it is

advant ageo et so¥el rBrasgEst he poivakdei fox | de mepneatatceseﬁce of an inert

di | uent . 20 liyniepbutkiasc hbavisgd shumbed beerage abllechbar medgbtngf tfiom
increase | rsotoheovs SeOGidny 95 parer icRAakl PNsitlaibileORor WH hriepabat tbiP& £
observed d ﬁ&t@&ls\/ 'E%(rﬁ.ﬁ?té Hurfb8RCLE L gd thiu&ﬁ‘ta?ﬁ w@ﬁgggt of Nglony enmoval

of the res egtt o% pgaciipn can ge ensur € |Iujﬁnts are

t hose sol vents FO 51 Qt TRE X UREE IR EROR D i3 SPt o he’ % 83%%nt s used.
Sui t abl e d|3r19§ﬁﬁ§ ip ethqr8|f°éﬁaﬁ’t‘iﬂf@ra?étt’u?%‘f’e‘tf%§°HFot%rWt’sa %’ﬁ%ht%?é'- but ane,
pent ane, 2hecdiyd sobaténspmedecuiendianiag e. veighthexanege imdecnaae weight

cycl opent anef, firalmopes et Bydoeocaredhebsaisedh as net hyl chlori de,

di chl oronet hane or trichl oronet hane, and rrixtur es of the abovenenti oned

di | uents, gﬁ”%ﬁie"‘@hﬁé‘ dk *B%%iﬁge%#c% r?.!n% rlééclﬂr GLenrad f@QEQrﬁoéﬁ% are
C

used, the uent s pre urjtles as water,
car boxyl i C "g&ebe %errglanécél%%asef o1 5'5} [Igd%%rtﬁt hiith Sﬁt% solid
adsor ben?Q, tefpeRaterecti-fe by b%rP°tnﬁF€Ebf’aﬁa’§iléva§a6‘t‘ adfﬁeéxﬁﬁ

Boron triflthe desired ddggrgiecnt | polged izatidre Hedoreotheaad@lysR0ihor on
trifluori dejedctibeted) possidhhe the FHestepbmtical ofr mdeeboron trifluoride
still contai ni ng smal | amounts of sul fur dioxide and SF4, but highly pure

boron trifl | r g i f er abl
Deed. 25 u'lrf%; qﬁe ggﬁé%ftq]o% BT 4 d¥eOfi BQé'fe?a% Q&d&‘@ &Ptme!aispéf aeoun dBS/

oed, 25, SULaCE Lo6e dLlat sl Suan R LS G N L
oxygen- contf rﬂaﬁﬁeeongﬁtﬁtﬁd§ ph orffiiceoREt Bhvtazz! ﬁresoﬁ“@%ﬁﬁré‘ ¢Hnpounds of
up to 30 catremgstons.tiexdipeetion athddewae® Wbk CcBgamlkari@ise. The
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45 0050/ 52056 9 The concentration of the conplex of boron trifluoride and
cocatalyst in the reactor is as a rule from0.01 to 1, in particular from
0.02 to 0.7, particularly preferably from0.03 to 0.5, % by weight, based
on the liquid organic phase. 5 After the desired degree of polynerization
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separates under the action of gravity so that the two phases are
25 present in continuous form and substantially free of foreign
phases, as layers one on top of the other.

Whereas in general no problems at all are encountered when
separating off the main amount of the aqueous phase, the organic

30 phase often also contains dispersed water droplets which do not
coalesce spontaneously. Complete phase separation on the basis of
the density difference requires a very long residence time, with
the result that economical removal of the final amounts of
agueous phase is not possible. In order to remove the dispersed

35 droplets of the aqueous phase which are still present after the
main amount of the aqueous phases has been separated off, the
organic phase containing still dispersed water droplets is
advantageously passed through an apparatus having
coalescence-promoting internals, and the coalesced aqueous phase

40 is separated from the organic phase. The coalescence-promoting
internals are as a rule packings, coalescence surfaces or
fine-pored internals.

The internals having coalescence surfaces are generally plate

45 packets having corrugated or inclined su:rfaces on which dispersed
droplets accummulate and initially form a film. If this film
encloses the individual plate and is sufficiently thick, large
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The polymerization of isobutene can be carried out continuously
or batchwise but is preferably effected continuously. Processes
30 for continuous polymerization in the presence of a complex of
boron trifluoride and at least one cocatalyst in a liquid organic
phase are known per se. In a continuous process, a part of the
reaction mixture formed in the polymerization reactor is
discharged continuously. An amount of starting materials, in this
35 case isobutene or isobutene-containing feed, which correspond to
the discharge is fed continuously to the polymerization reactor.
The ratio of the amount of substances present in the
polymerization reactor to the amount which is discharged is
determined by the circulation/feed ratio which, in the case of
40 the continuous polymerization of isobutene to polyisobutene, is
as a rule from 1 000:1 to 1:1, preferably from 500:1 to 5:1, in
particular from 50:1 to 200:1. The average residence time of the
isobutene to be polymerized in the polymerization reactor may be
from five seconds to several hours. Residence times of from 1 to
45 30, in particular from 2 to 20, minutes are particularly
preferred.
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extent that removal of the resulting heat of reaction can be
ensured. Suitable diluents are those solvents or solvent mixtures
which are inert to the reagents used. Suitable diluents are, for
example, saturated hydrocarbons, such as butane, pentane, hexane,

10 heptane or octane, e.g. n-hexane, isooctane or cyclopentane,
halogenated hydrocarbons, such as methyl chloride,
dichloromethane or trichloromethane, and mixtures of the
abovementioned diluents, among which n-hexane is particularly
preferred. Before they are used, the diluents are preferably

15 freed from impurities, such as water, carboxylic acids or mineral
acids, for example by adsorption onto solid adsorbents, such as
active carbon, molecular sieves or ion exchangers.

Boron trifluoride is expediently used in the form of gaseous

20 boron trifluoride, it being possible to use technical-grade boron
trifluoride still containing small amounts of sulfur dioxide and
SF4, but highly pure boron trifluoride having a purity of about
99.5% by weight is preferably used.

25 Suitable cocatalysts are as a rule oxygen-containing compounds
which preferably contain at least one divalent oxygen atom.
Suitable oxygen-containing compounds in addition to water are
organic compounds of up to 30 carbon atoms. Examples of these are
C;-C3g-alkanols, C;-C3p-cycloalkanols, Cz-C;p-diols,

30 C;-Cyp-carboxylic acids, C4-Ciz-carboxylic anhydrides and
C,-Cjy9-dialkyl ethers. Preferred among these are monohydric
alkanols of 1 to 20, in particular 1 to 4, carbon atoms, which,
if required, can be used together with the C;-Cjp-dialkyl ethers.
Particularly preferred cocatalysts are monohydric secondary

35 C3-Cyg-alkanols. Examples are isopropanol, 2-butanol,
sec-pentanol, sec-hexanol, sec-heptanol, sec-octanol and the
like. 2-Butanol and in particular isopropanol are particularly
preferably used.

40 The molar ratio of boron trifluoride to cocatalyst is preferably

from 1:1 to 1:10, in particular from 1:1.1 to 1:5, particularly
preferably from 1:1.2 to 1:2.5.

45
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The working-up of the organic phase freed from the aqueous phase,

for isolation of the desired polyisobutene, is carried out in a

conventional manner. The polyisobutene is freed, as a rule by

distillation, from unconverted isobutene, inert diluent and any

20 isobutene oligomers and is obtained as a distillation residue,
for example as a bottom product of a distillation column.

The examples and comparative examples which follow illustrate the
invention.

25
Examples

For the preparation of a polyisobutene, the procedure according
to EP-A 628 575, example 1, was followed: The
30 isobutene-containing feed used corresponded to the following

composition:
Isobutane < 1% by weight
n-Butane < 1% by weight
35 l1-Butene < 1% by weight
trans-2-butene < 1% by weight
cis-2-butene < 1% by weight
Isobutene about 45% by weight
Hexane about 54% by weight
40 Butadiene < 50 ppm
Water about 2 ppm

In the course of one hour, 6 000 g of the above feed was fed to
the suction side of a loop reactor which was equipped with an

45 integrated circulation pump whose tube diameter was 30 mm and
whose volume was 1 000 ml. 1.6 times the molar amount, based on
the boron trichloride (7.1 mmol/l), of isopropanol was added. The
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+0k#10% & (xyat\er+@|t_#2@%&tn@) thus Orror@hEste)a emperature of A°C. An average

temperature of the reaction discharge/water mixture of B°C was

then reached in the reaction discharge/water mixture after about

10 12 hours by continuous addition of a further amount of Y g per
hour of water at 60°C.

In a continuous 500 ml phase separation vessel, the aqueous phase
was then separated from the organic phase and a third portion of

15 water amounting to Z g per hour and having a temperature of 40°C
was added continuously to the latter, once again by means of a
nozzle.

The mixture thus obtained was passed continuously through a

20 100 ml cartridge filter and a further 500 ml phase separation
vessel, in which aqueous and organic phases were once again
separated.

After the cartridge filter and the final phase separation
25 described, the organic phase was completely clear.

Analyses of the reaction discharge treated in this manner were
carried out for assessing the separation of fluorine from the
reaction discharge.

30
Furthermore, those analytical data of the polyisobutene obtained
after removal of the volatile components by distillation which
are relevant for assessing the product quality were determined
and are listed below in the form of a table.

35
Table
Ex. A B X Y 2 F Mn D Vin.
oC oC g/h g/h g/h ppm %
40 1 4 32 700 1700 0 38 2236 |1.766 | 86.2
2 4 35 700 1900 0 37 2229 11.763 ] 86.5
3 6 38 800 1900 0 34 2270 |1.756 | 85.9
4 4 32 700 1700 50 26 2287 [1.759 | 86.3
5 4 32 700 1700 100 21 2281 |1.7731 86.9
45 6 4 32 700 1700 150 17 2278 11.698 ) 87.1
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where
10 A = Temperature of the reaction discharge/water mixture
after the first addition of water
B = Temperature of the reaction discharge/water mixture after the
second addition of water
X = Amount of first addition of water
15 Y = Amount of second addition of water

Z Amount of third addition of water
Mn = Number average molecular weight
D = Dispersity
Vin. = vVinylidene content

20 1) 2600 g/h of water at 23°C
2) 2600 g/h of water at 54°C

3) 700 g/h of water at 50°C

4) 1900 g/h of water at 65°C

5) The pipe between the first and second water metering became
25 blocked with ice in the course of 4 hours. The plant could

not be further operated at these feed rates and temperatures.
6) Substantial turbidity detectable in the organic phase.
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a) 1isobutene is polymerized in the presence of a complex of
boron trifluoride and at least one cocatalyst in a liquid
organic phase at a reaction temperature of from -60 to

10 -40C,

b) the organic phase which is substantially at the reaction
temperature is brought into intimate contact with a first
portion of water whose temperature is at least 80°C above

15 the reaction temperature, with formation of an emulsion
which contains finely dispersed water droplets in the
organic phase,

c) a second portion of water is added to the emulsion with
20 formation of a continuous, predominantly organic phase
and a continuous, predominantly aqueous phase, and

d) the organic phase is separated from the aqueous phase.

25 2. A process as claimed in claim 1, in which the sum of the
first and second portions of water is from 5 to 100% by
weight, based on the weight of the organic phase, and the
weight ratio of the first portion to the second portion is
from 1:10 to 10:1.

30

3. A process as claimed in claim 1 or 2, in which the emulsion
obtained by bringing the organic phase into contact with the
first portion of water has a mixing temperature of from +5 to
+50°C.

35

4, A process as claimed in any of the preceding claims, in which
the cocatalyst used is a secondary alcohol of 3 to 20 carbon
atoms.

40 5. A process as claimed in any of the preceding claims, in which
polymerization is effected in step a) until polyisobutene
molecules having a number average molecular weight of from
1 800 to 5 000 are obtained.

45 6. A process as claimed in any of the preceding claims, in
which, in order to separate the organic phase from the
aqueous phase, first the main amount of the agqueous phase is
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