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y is a whole nunber ranging fromO to 15, and the sumof x + z + y22.
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wherein Ry and Rz are the same or different and are selected from the group consisting of halogen groups,
Cy-Cs alkyl and alkoxy groups, Cs-Cg aryloxy groups, aralkyl, cycloalkyl groups, silyl groups and carbonyl
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cenment was sparged with hydrogen gas (1.0 SCFM from5 to 60 m nutes and
vigorously m xed. 40 Generally, the tehperature of the polyner cement was
[err] and no increase in tenperature was observed
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during the termnation step. During the sparging stage of the reaction, the
total pressure in the reactor ranged from2.76 bar (40 psig) to 6.9 bar
(100 psig) of hydrogen. Terni.nat EB0 468725@&1f i rmed by four independent
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Table 1. 30 Tabl e 1 Exanpl e

gl E) ZM (BQMpie BW%@&M@%} hydrdgbr;rtbrn{‘rﬁfeu (Bolymﬁwﬁﬁ le(cﬁ%BWdfehmtam% diethoxide]

0.08 * A polystyrene- pBEbtitadlene ~-polystyrene t@B p&yrﬂer of 50,000 molecular welgﬁr. wdS prepared as in
14: 1 Example 1. TIEOpdiynier solution was 20% by we@htdgblymer. Bis(cyclopentadieriyl fitanium diethoxide
09.3 6 (0.33 mM Ti per 100 gragns3@lymer), as a cyclohexane]glmy. was added to the @&:tds. After addition of

the catalyst, the reactor was pressurized to 9.7 bar (140 psig) hydrogen and the temperature was
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7 2.24 1:1 87.5 40 Figure 1
graphical ly represents the Table 1 hydrogenation runs by show ng percent

ol efin conversion over time. It WEB0JEBE2SBH t hat catal yst |oadings ranging
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m nutes, 15 mM of sec-butyl lithiumwere added to the reactor and

hydr ogenaingi 0 [AfR@@RAort & ahBnBRBNR Waighthydrégdn Brhindba/ Riymeapl e C

(Hydrogenation of a high nol ecul ar wei ght hydrogen term nated polyner] 25 A

pol yst yr enerapthb \powinerdsyamesized lagtdingetn eExaryge 1 0d. 12erssblids)l wakGmided) 0.8 MM eedibuiy

wei ght wdithiupr Eeapaenen solition asingdIsparded With dhydroden rges se mbetLithis notiomisd, W64, tojs-

wei ght pddygiopentadigrybtitaniimy diehlorigle <0.18) chMo Gieprnt16@] gremes fpolyimer) was added to the polymer

(cycl operseldign.eng fpthyerogenation taction wag allewqddo p@casid Thp LiRdi ral@Br e Syrdsogeudtigmmn ) .

The Li%L Tes G4tThe fisbeonyeigionoy e glgimeasi'%r un was 4: 1. The final conversion of

the olefin was 10% This UH Ti_is not high enough for 30 such a high

nol ecul a&%@ﬁfﬁﬁﬁw&a{ Hy r@?&??ﬁ? @@'%‘W@P‘dﬂé‘ﬁﬁt‘t firogsn tesmifatethPomelcul ar
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sol ution. The absence of orange col our (which would be present if sec-butyl
lithiumreacted wi.th styrene) verified that there was only LiH present in
the pol ymer solution. Next, bis(ER@M4EHEH BHi enyl)titaniumdichloride (0.16
mM Ti per 100 granms of polynmer) was added to the polyner feed and the

hydr ogenat 1.0 0 reaction s allowed to proceed. The LiH Ti ratio for the
hydroge%gt#'gﬂi"éﬁﬂnvﬁﬁ'gn Tdt:wlq'e\’%?’ﬁ%s }f"nal conversion of the olefin was 98. 7%

Thus, by ' k09 addi ekl ' i ght

pol yrner ooflriivd BB @E‘?r%" ydéfgghgﬁﬁogéflyg?gﬁpwge}%g t%%%%%o rr{‘g}[qieon of a

hi gh ol ecHf b pbffin8NEyntdEe® S60ralnG oERMpR PRl1¥TEdids) %as dduel I8 R lsYiidBIH -
syWhes ItfeRAoré GhePLid IWag @jcbr&@méﬁu Trnb belyrhe0 satidndiel s¥iRSed A RfkirdgeR of Mrogen
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t he haydr ograpiata iera simeryiob fiveViysrogdnbtipwehs tcarrig@a aut e the higher rhoideuldn weight payniedr t he
hydr ogempedparethag abave50 was 6: 1. The final conversion of the olefin was 14. 3%
Conpar ati ve Exanpl e D [ Hydrogenation of a high nol ecul ar wei ght hydrogen
term nated polyner] To the pol yner syphlhesized according to Exanple 1

(12. 1% solids) was added a m xture of 1.8 mM 55 sec-butyl |lithiumand 1.8

. MM 2,8-di - ‘L‘{é&%mé- 4-ret hyln givgnol . I ThaTP@tie) [rellix:-YagtioS|t i0ighR Borfveision, % |
approxi mat ¢l y three m (06 §&m pdifiRdre [was no hydrogen spargi ng so addifti onal

ra f

Li H was not—formed—Next;—brs- (cyqtopentadienyt ) trtamum arochtortge (0. 16
mV per 100 g§°ﬁ}%gb8l yner) wWHs added to fhe pol ynér dol utioffand t hg
hydr o enatiqla reactipn was "’

0 46Q 725,B1 6:1 final cgpversi gn of the

| owed |t o f1oc':ead. ;l','e i OR: Ti
I‘-Lydrogenatingrp yak 7 i 5: 1. ..The
ol efin was di“p:cu%@arative: anpl e |E | 'dro;engg;i‘on of a high nol egul ar
wei ght hydireger—ermnat-ed—polyrert—5 +o—t-he—petyrer—syrt-hestz¢d
accor di ng 1| JVIee¥| Rébutyly @B §eliichiy] Rhenoxidedcor Flded 13 mM sol id Li H -
t herefore, the LiH was not prepared in-situ. The polynmer solution was
sparged with hydrogen or nitrogen gas for 20 m nutes. Next,
bi s( cyclegapn BI0iH@dydehatibfLof hydfogbin adiindatbdiRigh Molddnlanidight paheer WildadgitionaBLIR Bbiy MET )
was addegeneratedtiithe palymeredtios Bbagtoijon and t he hydrogenati on reaction was
all owed to proceed. The LiH Ti ratio for the hydrogenation run was 43:1.
The fional Trombatehgif ivingafolystiwenespolybitadianepoifslrend Qype bloGindsipelyrfieriof 169,700 rmalasuler of
five hydieighferpstaddad secrhuyl dithiumi dtp teagtor demperpdursivephappromhtely §P 1C. ks ghator wab y nmer
pr epar ed_‘e_as?PQiQYé\)’@h h;{qiqge@ fop agpmpximately 20piniigs| t@ generate LiH by reactigy of(Hyj\Wjith sec-butyl
Li H: Ti  fihiumeand ajssctorfermingte tae polymesipation. Ehe, (paying (elymer, solitign 'prfaimdp@r” WheConp
Ex. C by weight. The amount of LiH presentjn jhe polymer solution provides a LiH:Ti ratippf (j04 for the
16 * hydrogenatio G'aqion. The polymer solution was pressure trangfgr'refi 19 4 litre reactig_ nd heated to 70
16 *C. Bis(cycloperﬁa_cli_'?nyI)t_itanium dic! or'?e (.08 mM Ti per 10 f&mgo q?%ner) then added to the 16
'4: 1 pqumer !uﬁi:n. The r?actor was E{e&p y@ized%_&? bar (140 psig w ydrogen. Within 120 4
9:1 hm':':;es’ aﬁe .yg'.o?f e roé' u}? ge (%ru y?e}d, C%g ,T€9’8 [ ‘ﬁ%u’foy?wdﬁ H%an%fx'i’ o(l)ygsy ondr M.
Ex‘grrpre 9T m—iydrogenat I on of hydrogen term nated hi gh nol ecul ar wei ght
pol yner epdntg #lfliyiogéhationLdr HighShdleciRN G6igH: %Q?rg%ﬂtt&ﬁljngl@& YBiGhbrZ@ini R pRipared O ]
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3 tio fgr the

30 b@side ARy drbhoRdtion lelid&¥p Pol yst yrene-po t adi ene- pol ystyrene type
bl ock copol yner of 165, 700 nol ecul ar wei ght was added sec-butyl [ithium

The react @s insnge-bayiLtHuMAss Aided RX20NHIne of chflohbxane inTd) 00" AR BicsSureN@Ssel. TR
spar ged pwisdule oyt g ereséunizedap pI7 bar (M0t peigy hyddgen dnd vdad fod 1¢ Mmaks tierdbi Fdrrivg
react i omiHofTheHSolutipri lvas then laddeyl [ to lai 20k byrweigld palymer $olutibresfnd 50O rbdkeular weight

pol ymer pelghirena-poifthutadiesspdlysiyrege painyereThegolymed siutienowithcthen edtied 2iHIWéspiidwerdds by
wei ght F¥rdor apprepimately 2Q injautps: dheoeontents of thecrepaidr yaterheated Q7D 36 apd orepsddsed &0 9.7 H: Ti
rati o oPariiOipsioy with hydrogen oasy B the easelen Wi theaceddeddis(cyrinrenisdipyhaniugotichidride was
pr es $ar &85 It per 1Qprargs pelymmer) ag ¢ gyclobexans Sy IMENnISR mingtes, sherydipganption of the

Bi s( cycPBieecaered 9674 Thessvanfiogvidence efipgikstyrengdydirgenstioper 100 granms of

pol ymer was rflgyn ad‘%ﬁd oio t he | ymer, sol ution. The reactor was then

. pressur Lﬁ@—{—é rdepapzfion of 4 v %qeg%"&l'ﬁt_ 9 RYRPY aTemigepiope prgess]
§5 A batch of hydrogen terminated polystyrens-polybutadiene-polystyrene typs block copolymer of 50,000
molecular weight was evenly divided between two four litre reactors. To Reactor 1, no catalyst was added.

To Reactor 2, bis(cyclopentadienyifitanium dichioride (0.08 mM Ti per 100 grams of polymer) was added.
Reactor 2 was then heated to 70 °C and pressurized to 9.7 bar (140 psig) with hydrogen gas. When the
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m nutes, the hydrogenation of the olefin proceeded to 99% There was no

evi dence of pol ystyrene hydrogenation. 40 Exanple 12 [ Hydrogenation of high
nol ecul ar wei ght "hydrogen term negpe@dq)}%gr@‘r with LiH prepared outside of
hydr ogenati on reactor] 3.6 nM sec-buty i thium was added to 20 grans of
cycl ohexane in a 100 nL pressure vessel. The 45 pressure vessel was

pr essur i appbpliate Bmperhtare atd griésspreingie dttgitkdothe polpmat soiutios th ReattorlOwasifetLibte Reactor

t her eby 2 GherratgofLadHitionTéfehesiivater solutiom in Reactor titdcRedcter@ was 20 Yrdms peemighte. Tutd! y er
“s0l ut i onadditiontini® of0® pelysher selition ofR9agiat 1 (pdlepcton @ wasconp bbuy Attiizedendreé the whg bowyr ene
pol ymer . rextien {ises. Wn‘@tslonpf ojefinyias B8% hihe sorents of the Repator 2| nawiaving @l the palynfenr
appr oXi niRlulign, worg thenjeft te Stir AR *CAnd 8rftbar (10 psim of kysropeyy foryk hr Fere: Aldhe endzh * C
and—pf—estg'ﬁf'ﬁ'@é‘ﬂt?‘ﬂ °!9“"7°°B¥ﬁ’s"(“m%é1 g) with hydrogen gas. To the reactor was

5 S b i mdrﬁafaiagvst il P 1
oy gg& foal. D&y@lh%w PLag ?%Egg éf"/&o 5L % & 1E%1 3
B es td nul.hgdlchl gg ﬁ:%%?l pj?yég ogen

term “at ﬁf& %Fﬁ%n 3 @ap?e% nze%o
term nat Whish)WaS B8aed 94 1hB'Y Pee\}%@sep? e)’&Héﬁt@ Btnd M-Q&u WeRPRbY 3Bsed

50, 000 rmlse:csur 31 40\WRigl R drob8® aﬂ/ﬁm&é’f 5 \rhiflfgd donBorf awadhé& fo€a é@ﬁ%{' ors.
To Reactvadight soluien 6104 leﬁéﬁvﬁen%yhﬁﬁﬁ&@-pﬂ}&yﬁ%&&&ﬁol r of 165,700 molscular weight. The

bi s( cyclcmpemt ache ratipt wdré Réatb6li7@ RE Ahd Presstifited T Vb (14085sigl Rfdirdge WAthf180

pol ymer )mmass, &e tgdtogegtia proceededte 98% baverkient ed to [err] and pressurized to
9.7 bar (140 psig) wth hydrogen gas. Wen the 8 - EP 0 460 725 B1

appr opr i Exewplp asfiydagension ahdydnoes Tarmpates: Palynaer Containiag, Polviseprpasll yner sol ution in
React#r 1 was fed into Reactor 2. The rate of addition of the pol yner

~ sol ution i f}2f%ytweightisoluionrat a pelystyrenewelyisopmnerpelysiyrene typairplvmer of 108089 malgetlar i on
time of WHaSt sl %Penéuprasqndﬁm@pteﬁyﬁcﬁwe@d Q2 fRiikgiegntoroTofhes reamier Wap agded 29 the
end of tT seryutyl Etium E‘& ian "taFﬁQ?rgeE‘ H’éh E‘(S‘FPQ%'}@'F Wrnipytesgp e9nvert Yipf the geg-buh

cont ent STEM f°nEH nts) of 1he \Fpak ‘% :}F’ ?h roge [?F?“ ""'"\We’ih%
f5 rfacfo(Sw % ( (o }I iu @ §a
t hen ef %‘ QKr‘T )ﬁ é‘

r)w | t e i

nor e. 9 W H(‘/e Y59 ﬁ'hpl e
14 | Hydr oiggﬁaﬁl on "of 7o oe"r‘{ld ec?%pr?st%qgﬁne Froﬂe Wit h cat aI yst and

cocat al y§hjmfar em xed] 10 1.8 nmM sec- butyI l.i t hi um was added to 50 grans

of cygl ohexane in a 100 nL pressure vessel. The pressure vessel was

pressuriged prddesd-fof thAreparkfiéh d?ﬁ&cﬂ&getlih‘iéércgﬂﬁﬂatea'aﬂlem &&)Folynirs, Ahith Soriphises: t her eby
form ng Li H (@ 3enifdthd!k iliamy Yehtnet QBIaRSS by palybridiitflor copolymerizing at least a conjugated

bi s( cycl opendiaistinest| ahtordapdaikiM bl Poighérkgion thitkiler i1 shitatitesolveRtObgtha ABditvAloy Mer )
was added t ohydiegerpr essure vessel . The contents of the pressure vessel were
t hen ®xposed(b} sele@tivlydadrogehdiihg tisi unsatirgted ogdle bands intheadnjlgated Wiandfim ubisof salde
cat al yst sol emimstedyyiymad the dontagting tB6)poiymer, lid thaedbegnte sfdiydiotapioncelkath metal and/or

pol yst yr ene- 3koky Bialiaetitab nempounds swithrhgdregenimtbe presenneef ableast 68 Higicyclopdntadiahid)r

wei ght. The dameesmpoys of heformaddet or were heated to [err] and pressurized to
9.7 bar (140 psig) hydrogen. Wthin 180 m nutes, the hydrogenation
pr’oce‘@ded to 98% conversion. Exanple 15 [Hydrogenatlon of Hydrogen

Term nat ed Pol ynmer Contai ni ng Pol yi sopr enej/zf) A 20% by wei ght sol ution of

a pol ystyrene-pol yi soprene- pol ysty(fce ol ymer of 100, 000 nol ecul ar
wei ght that had been hydrogen term nated vvas ransferred to a 4-litre
react@r. To the reactor was added 30 nM sec-but§l lithium The solution was

sparged with hydrogen for 30 minutes to convert all of the sec-butyl

lithiumto LWHdremTﬁ\eanQQQta?emlé sdife dr AfebRARd 26 sUBHR fllaﬁn%éa o ohﬂtlﬁé ofHafdgdnl®
hydr ogen pr egseir fxyVaddaikbx) BRugs? CE-@@Q%Q %§ps, 4al Ry, _9E10d! Syt groups and
Bi s(cycl opendaadhvegiligst i t ani um di chl ori de (1. Ti per gram; of
pol yreer) was added to the reactor as a catal yst/tol uene sI urry. Wthin 180
m nut es,2. t Aeprdeyslr aigardiag oo taipr D okarakadizéddin AifdYoas TORMErizaRa iflfatd? \fbr0ted) ialofco)-
pol yst yr enpolymetizatigresredrgano JithiGin @bmpouddis bsedA pr ocess for the preparation of
hydr ogenat ed conj ugated diolefin (co)polynmers, which conprises: (a)
t er m natdi néy pepcéss\aceoingdd glaipy 1, chdsacteriraddn trgt thep$ejagtiveihydrpgpnation slep &l camied patimg  at
| easts5a coWp aepatcect Rydmicarbemitiigm andéonallsaxy lithiom abregudsiret al - pol yner i zat i on
I nitiator | n a suitable solvent, by the addition of hydrogen,

A process according to claim 1, characterized in that the termination is carried out under contacting and

vigorously mixing the polymerization solution at the end of the polymerization reaction.
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- T

35 (b) selectively hydrogenating the unsaturat eﬂ mm,lﬂn t he
conjugated diolefin uni'ts of said term nated pol yner ”W’“w

pol ymer, in the absence of hydrocaEPO#8A7REBI netal and/ of di kdxysal kal i
nmet al conpounds, vvith hydrogen in the presence of at Ieast one

bi s(cycl opent adi en ti tam um corrpound of

[err] wherd®PHPY t? p aﬁﬁ"‘P é'i’ y’“& T?ﬁ’a? g Ef 33”??8 Re) ‘3}
group Cons"; tE eof 2) {éx § Regg:olﬁ oé was ! gl'a El;(l%
groups, ar réa ll'lﬁ é'rgb :QH%% SSSA lﬁ{icogtr ctgfgé vm al? Q oI rgg 2.

A procegs
i niN¥at c§)r f%mé é?ddi?ﬁl ﬁf:, on rrer éat | oﬁ an organo | th| um corrpound

is used A process accor | ng to cI aim1, characterized in that the

sel ecti ve ésa.d 19 brog¥Ratioh SfhybiSgehddringid ok Withoatalyst and BRatBipst BrRmfedf

hydr ocar boW‘I'léTmﬂ‘?n a%ag/or alykog<y l'ithi usnl%lggnorrpoundsy 4. A prb%gess gCCOI’dI ng
to claiml, ¢baEMGbEButyl ffiumwab Rddedtd160 HramslonéicioRsRareSin @A00 . Chrédsiire WSS The
cont act i ngprésadle Vésgél was Bleysutided itd )7 b 140 @lsigyMytiiogsmt and Mixe0 for 5 intmutea] thérély farmthgof

t he pol yneuili.ZBei solotianewest deprassufized andEBis@ddidpent@ienBtitanium dichloride (0.16 mM Ti per 100

S appr opr i giéres polymes mas edded frtte presssre esselyiEhe Gorgntseaf thedressuneevesesl yere theg etpatadon

i N React orto B.7eas (148 hsighitydropenaand gnixed, forTH minutgs. eThe fcatalyid iselition wa$ added ipa[2

sol uti ofs i weighbspiutien of 2 RolystiReercRolyputadianerpolystyrene dype PRiwmeref 1EH780 mPlgeuler waidlili theon
time of tIREMES giibe reagierveradivated tor¥a (G end pressisizedsig @i7char (144hasio) dwdogesuVithinat80t he
end of t hemigies. 6!])“”996%?«5‘?'1 RS?Fefqu‘rﬁ’ 93f’h‘é’"t°€ﬁ*ﬂ?er si on of oI efin was 88% The
contents of the Reactor solution, were

then Tef; bandess wemqea?fm °feH'Y8'°§°"7T° ?afidfz?txms B FERHGR PAYEREN for 1 hour

maLe. * the %H‘g wel s no a ne- re n Cor”}{er Se erc?f 8(?({ mE%(GCI.Il’]P
14 [Hydroq; {Mrﬁﬁggei @f o WLy Zﬁpr‘i‘E 1 5 ded 3(;
nf g oo

cocat al yst SSIBAF it he so,u

of cycloh q to' ﬁHar thﬁé ed td 9§ -B'dna ?Hértﬁyd%ﬁérsﬁ sst\ﬁ@%thm the
pressur bz was 84. %'ér s@SB tﬂﬁﬁﬁ)ﬂ@ﬁl IE\cﬁl of @6 mv i Bakt R\ grén%e&fe y
form ng Li ﬂﬂ!ym tha§ Qb 19 e\t %rae &le AMAy. Within 180 minutes, the hydrogenation

bi s(cycl opsétesddd erks. trhdranatsumedua.bésfrpbnl&yré&h;c&iogmtﬁh per 100 grans pol yner)
was added to the pressure vessel. The contents of the pressure vessel were
t hen exposaamiso 9.7 bar (140 psig) hydrogen and mixed for 5 mnutes. The
cat al ys# sol ution was added to a 20% by 15 wei ght solution of a
poI yst yr enk- poroghrstiardieanpanptivh wihygrogensted yoninggied disielin (wipoly®8rs, M cohmises: ar

wei ght. The cof} terminatingf a fiting Rolymey, obtaipasirky delymesdgingtan copolymprizingcat feest angnjigated t o
9.7 bar (140 pdoiefin with @n orgenc-alkf metahpoh@wrizatienuinisalor in | Suitshld selvrnh dy jthenaddition of
proceeded to 9Y%EFmver si on. Exa le 15 Hydrogenatlon of Hydrog
Ter ni naf®ed Pol hiﬁ'e%ﬁthéﬁ"Pﬁeﬁ M@P s 2‘0“)8 l“ﬂﬁ%ﬂ‘f"efﬁ‘di"lﬁ Pfd‘ﬁ‘dof

| ol Feg %‘l" ROl gfkametal gn
G e Bﬁg’ Wg adfegyhﬁ ?’?gﬁ LR 2 SRS

reactor. To th rlug‘a‘?f"B “"\%ﬁs afad'?é"jf 30 mM sec-butyl lithium The sol ution was
s‘eargedwvm'th hydrogen for 30 mnutes to convert all of the sec-butyl
lithiumto LiH The contents of the reactor wereRheated to 90 *C and the
hydrogen pressure within the 25 reggtor 51 bar (500 psig).

Bi s(cycl opent adi enyl )titani um di chl orfde2(1. Ti per 100 grans of

pol yner) was added to the reactor as a cat aI ystTRol uene slurry. Wthin 180
m nut es¢s t he hydrogenation proceeded to 77% There was no evi dence of

pol ystyrene hydrogenation. Clains 30 1. A process for the preparation of
hydr ogenat ed ogwefelnghitapd Rel ia®| tief same (oc ditfqpanit sruBarsseloatad Gbm GenRgtup saBistingay halogen,
term nating a GirGei alkyl pol afwry groarst Gi-Gecatylbry graps. rasalkylz icyvipalbyl gouops Isiyingrougsi and  at
| east a conj ucratbeey! gioddsef i n wi t h an organo-al kali netal pol ynerization
initiat®r in a suitable solvent, by the addition of hydrogen, 35 (b)
sel ectivel¥y f cAeaardling, tor glaim i Sharasterized dn dstiBs eolpeatiaRion jnitiebfor 81 ioréph el
diolefin uniP V"&?W%‘%ﬂﬂ‘?@?ﬂ“ﬁ%éﬂ“ﬁ%qdyﬁﬁadby contacting the polynmer, in the

absence of hydr ocar bon,_ al k net al
X process according to alalm 1, charactenzeg in tF\at the selective hydrogenation step is carried out in

55 the absence of hydrocarbon lithium and/or alkoxy lithium compounds.

4. A process according to claim 1, characterized in that the termination is carried out under contacting and
vigorously mixing the polymerization solution at the end of the polymerization reaction.
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al koxy al kali netal conpounds,. wth hydrogen in the pr ast
one bi s(cycl opent adi enyl )- titani um conpound of the - E‘Eﬁngﬁmhm‘mi‘
[err] wherein [err] are the sane Efr0 480f725@Int and ar rom

group consi sting of hal ogen, [err] al kyl and al koxy groups, Cs-Cs aryl oxy

roups, cl oal k u si | vl oups d car bon roups. 50 2.
Ao sl Aot ey o fhaf%rra in B9t Pikeeof i el b‘é%“f%‘gyrrgri zgt on
|n|t|atoE f/{) t he |nLt|a|1'LcI r|zat .on an oun

s used Y3 Zr‘b*’?aaéeféa"';?fi’ceerﬁq) ot °9*""a“ e i
sel ectjve htb( St raﬁé’jéff gs
v

d'F-O of t| mer
hydwocar bon,, ﬁak &g eQﬁrac%f d df i é'%ﬁﬂﬂ?ﬁhﬁ“é fro accord
to claim 1 characterized I n he termnation is carr| e out under

contacti g Apdcoss SRbIAMS l:a/anmonheoratnheu -6) @ha¢aBRFiketah tHaNthé MY didgbitilorPdtod B RarBiéid Of
t he pol ynerdutintre@resériea 6t iitilin hydride, fofmed th $ili AGHRAG SheadiMMELdh BGp bfGheTiiving Polgner.
charagéerized in that hydrogen is applied by sparging. 6. A process as

cl ai med Bn Kpradess ds clavherie iclaims e, Ryetbirowe aikdli nttal:itanicraumsthiestio@ulingahe ydrogena-

t enper at ur dion 13 at least 22ange of from[err] and a pressure in the range from"
0.069 bar (1 psig) to 83 bar (1200 psig) and the catal yst concentration is
in the r&ndepiotest pouiimed In clidime 4-82@herdin edditiona! alkalumetpchydidg s gernofated da pitieby and
t he cant actadding eapeanopikaicestsl gpmreursband difdregen i e polimetisplution eriar Amegiditier offthaom 15
to 1440 mi riwgregenstipn cofdlyt-ocess according to any of the clains 1-6,
haracterrzed I n that the h dro enatjon ste I S carrred out in the resence

of lithit Jﬁgﬂ?"’f ‘é’; ra8 "‘iﬂ‘era'ﬂrt a‘P arfnoo o ur

I |_.vr n poI

re e ri‘rom 5 [ i
nJ5in rr'°‘r@° %Pe?‘ﬁq “V"Z“’i
t tar{ um mgl ratlo at oast gé V\?n%ol’"g acgr{ ' t'mr%at a r?r%l?u 36 A

process as

S generate@ In s tu b 15 addi ng an organo aIkaIr netal conmpound and
hydr ogeny{ g, {.rb@espgg HRbd rﬁ%tar.rts Q1b, rrréra.r mt%oeﬁ%t bR hfcdiGe tax&r.raagétatréagﬁ _
cat al yst. Xgw. A process as cl aimed In clainms 1-9, wherein the hydrogenation

Is carried out at a tenperature in the range of fromf[err] and a pressure
in the r eQPeprodesd ds0dhimedIin hy Sheldfithe (phdeEtingQikins Wlbrein thb QIk@irhetdl Yirfifato” § be used
concent r at if@mitiabpdiyfnetifaGonifiirgmgand lithitra Gorpourl, andCbrétdvally seaBitamhigar 100 g of
polymer, the lithiumhydride to titaniumnolar ratio is at |least 6:1 and

t he cemt &%tA prgcssa lae slaipled dre arfyosne cof fher premddiod climsewherpirt the titaniogecootpodnd dsTbid0 t 0
360 m nut edcyclbdentagienyitiaamsdichioridd. ai ned in clains 1-10, wherein the nolar
ratio of lithiumhydride to titaniumis at |east 25 10:1. 12. A process
as cl ai ntA A progeps/asopiimest inapeonerab e drasedingl didimss whexpie theicanivdated glolefint is spiested
initiator tf@mﬁ@%%(fwséﬂ'"qqfﬂ“ﬁdéﬁ“ep'& ISREENP-z at | on | S an organo |ithium
corrpor?l‘hd r ef er abl y sec- but | 1ithium_ 30 process as clained in
any one ‘?ﬂ%f % %ﬂy‘%ﬂ %’ﬁ; ?/\Hé?"@i"ﬂ claifg: ‘t"]efea'rﬁ‘%ﬂ?'ﬁftﬂﬁ)‘(’?&?fﬂ“?@edo‘f"g‘ a
(cycl opent eY!ﬂ'Y@H 3" f3m PE%ri de. 14. A process as cI aimed in any one

Of the p ec S arm V\Iheor I thfgc {Pln al at ere 016 is copolymeriz wi
fhe orput€ BB AR n M HF o et IR e ] B
in any one o e prece |ng al s, thg efinis copol yneri zed
with a vinw prsdatts;slaarrtaedn By QURB b e hxsteﬂsaahemher&.ﬁ the/CoptiyMeP RS Btk EpdlyBd 1 N

any . one OfayidyCat NERCEHI Pfjudetedl didhe PORREEHIEEK aHE allleth Bhd Byrbie SORPbASBoFitafiRed
with a 40 plock.mONOMEr sel ected fromthe group consisting of styrene and

styreme derivatives. 17. A process as clained in any one of the preceding
cl ai N8 Wit iAcprocetshas daped innady ohes ofathd becdding @faidsy Wherei alvibadg 588 of ¢ Ihsatuidtod
conj ugat ed boide inetheperinipgated didne ohitsarechydibgengledst one styrene or styrene
derivative bl ock. 45
19. A process as claimed in any one of the preceding clarms wherein at least 95% of the unsaturated
50 bonds in the conjugated diene units are hydrogenated

Patentanspriiche

1. Verfahren zur Herstellung von hydrierten, konjugierten Dlolefm-(Co)polymeren mit folgenden Verfah-
85 rensschritten:
(a) Termination eines durch Polymerisation oder Copolymerisation von mindestens einem konjugier-
ten Diolefin mit einem alkalimetallorganischen Polymerisationsinitiator in einem geeigneten L&sungs-
mittel erhaltenen lebenden Polymers durch Zusatz von Wasserstoff,

10



I18. .A proocefss ﬁs cl ai rred in('jagy gne_ of Lhe precedi ng gl ai ms, wherein at
nyarogenat ed. 19, A process as ¢l amesarescay one o ¢ noIIANMEITH Ml

wherein at | east 95% of the unsaturated 50 bonds in t'he®cohj uyatsed *

di ene units are h dro enat ed Patent ansprUche 1. Verfahren zur Herstellung
von hydri ert eﬁb) figten &g ?’bﬁ tm;fr%rg BW"\%‘Pﬁ'ta'h

b5 renssc -K | ?FFarg /o%llﬁktl lfr% onyver % 63 e g@%’i :2:
Copol ymsrl sat I est ns einer -‘- e%ta leny (?lt:qg? rFo}m% P ernem

al kal i et al | organl schen I satii’onsi ni I'n-ei nem geei gnet en
Lddwhgs- mittel erhaltenen Iebenden Pol yner s dur_ch Zusatz von Wasserstoff,
10 EP 0 460 72651311 BIII11J 1111} iIij 111128411111 C L M S* (b)
sel ektive Hydrierung der unges=tti g{e preT bi ndungen in den konjugierten
Di ol efi nei nheiten des termnierten P rs h Kont akti eren des Pol yners
mt Wasgerstoff in Abwesenheit von Al kal i nret al | “&ohl enwasser st of f - und/ oder

Al kal i met al | - Al koxyver bi ndungen und in Gegenwart von m ndestens einer

Bi s(cycl opent adi enyl ) ti tanverbi ndung der Fornel: R (CH55)2 10

2 in der Rl undd&2Rigindi R:hglecheader earshibdes dindh aunder Bngppel bestaBendops Habbgerah@ar@- aus
Hal ogen-, Cl1- @dkyl- Aintt\Alkoxygrudpetl Koy -grviaxganpenCAralkyl-, /Gvgloaivianpaenn Slylgrigpat leyd -
Cycl oal Ry gr usjstanyicBmpgl ysaewplitsindnd 15 Car bonyl gr uppen ausgewAhl t
sind. 2. Verfahren nach Anspruch 1, dadurch gekennzei chnet, daB man als

Pol yrrer i s&t i Yaslahren Pecht AsPraghy 1 oqaé“"éhﬂ%l‘ﬁ'@j‘lz?“é!ﬁ@ B, P fRobMerinetioppiniliatgn JUr die

l'i t hi unor gan?%ﬂ@hﬂ/&PlHP'mﬁﬁ‘%@ngamﬂe '"%Pf’%{ﬂ?'@ﬂ’ nach Anspruch 1,
sosormo at Chn Wﬁg "gg%,dg Shek .{e‘@;‘ By e AR Wk s

Li t hi um Al ko>&v(7§°|n i VH% 'P’&Wsﬁ "3)2 d a reoﬁ(yvﬁrgg' o ?lr’sdurmh{:u r"1,

dadurch ggkeppzel Qﬁn&ﬁt o (it J&.v.ficggen i QB T %@thuﬁﬁ WBridbrh

krgftigem Veg g, F &8 "Polybi G ERUEHY tionsreaktion durch-
Pol yrreréssatlgmér ea tlon "(‘Jur rK oﬁ' sQ(ibﬁ hﬂﬂlS Ver f ahr enerrllsgéoﬁsrz\ans'%nr uch 4,

dadurch gekennzei chnet, daB man den Wasserstoff einblast. 6. Verfahren nach
Anspruch & wp@mbn ﬁﬁam;\.s%b@cﬂ-hfdadua:waen&abhned Bdd'mah BP Veskbidlofs biRbiEr ei ch von OC
bis 30 120 I C und einem Druck imBereich von 0,069 bar (1 psig) bis 83
bar (1200 epsveihhrétunaah Ahdpruch wnebbeiani dieCiitvalridtarigetiel el 6 menate lirh 1Baisich Rori MNC bis

Ber ei clsovon 1206a umd\éireiveDriddk imiHerbich aon ,a89 b1 fiig) his18d &3 (T200 peig) rderchfiiteigind wolgki das
Kont akt i er endiéKaialysstorkenmzedtafidnrimuBarejabrvod 5,0himM Big 20 i Titeh den 168t Grarhih| das] 0lyméfs
Ver f ahr en nalisgt usd demifediaktiopan Spar siobreZetiraurg vordtichis 1¥#0 Yaktemsiatiinashnet , daS man
den Hydrierungsschritt in 35 Gegenwart von Lithiunmhydrid, das w-hrend
des Ter ni dat Y&SAYeTach pipan derAngreliche, 48 rdapp pngzqighnel dag, mam deny 'tvet'efwa?sae'ﬁ n
dur chf URrt . @egeRyartrvap Lithiumbyerd, dasnwakrpag des. fiermingtiopsschiiis dps {gbpaden Polymers in situ

Al kal i et al | 9opiidebyurdae ARahihg; o vvahrend der Hydrierung m ndestens 2:1

P B Syl AT RO ARGl e S 4 B

dem Zus 4?tz d'(g,g At ysators zusotzllches Al kalinmetalihydrid in situ
e

gebi | det i I'tartoh nabh den'AHshrdhbe la WG4 d%ﬁ'zé'&élgfnbm&ﬁnelam&g Mﬁ'vd%ﬂﬂun ufid

Hydri erung b\ﬁbss@rktﬂf?ﬁur%l%&fﬁ@&n’d voﬂcmn% 842 N{Arfbriata A\elichds MENntdidifybrid M
Ber ei ch von iR sifirgbBilddt vl (100-200 psig) durchf Uhrt d| e Kat al ysat or kon-

zentration imBereich von 0,04-1,0 nMTitan je 100 G amm Pol yner |iegt, das

ol ar e ert~Verahren Mo dén ArdprischBly o] wohailinahl diRydAbilEss GG TémperRtar imasbteioiVan das
Kont akt i er ensofdor C @hdi&ifera Biutk i@rLiBaraich vor @,9k18:8 b3aGE0MNOD higidudhahit, fdiencbdlysatrion-
zentration im Bereich von 0,04-1,0 mM Titan je 100 Gramm Polymer liegt, das molare Verhéltnis von
Lithiumhydrid zu Titan mindestens 6:1 betriigt und das Kontaktleren flr einen Zsitraum von 30 bis 360
Minuten stattfindet.
50
11. Verfahren nach den Anspriichen 1-10, wobei das Molverhilitnis von Lithiumhydrid zu Titan mindestens
10:1 betrigt.

12. Verfahren nach einem der vorhergehenden Anspriiche, wobei es sich bei dem flir die anfingliche

65 Polymerisation zu verwendenden Alkalimetallinitiator um eine lithiumorganische Verbindung, vorzugs-
weise sec.-Butyllithium, handelit.
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11. Verfahren nach den AnsprUchen 1-10, wobei das Mol verhaltnis von

Li t hiumhydrid zu Titan m ndestens 10:1 betrigt. 12. Verfahren nach ei nem
der vorhergehenden AnsprUche, woBRi0480 72681 bei dem fUr die anflngliche 65
Pol yneri sati on zu verwendenden AI kaI inmetallinitiator um eine

it hi unorgani sche Verb ndun ugs- wei se sec. - m. hand

e 0 oo bl o h‘?’g;ﬂ 4 B AR oS b e Hﬁavarbmmgr%ﬁg
wobei es si'? °‘f?8 ‘rW dung um Bi s-

(cycl ope lr)att:l{ Eﬂ%g dglhvo © gghelﬁaer;'u ’fnsﬁr chd obgellﬁ nag%l%rj Iﬁt’)ltgﬁ

var her gehée Elnd i I n aus
G‘u-plpé? best Eengﬁaus en nuﬁ Fsopren ausva hit. 15. Verfahren nach

ei nem deyg, \@idhfh g.sémeermmemrgkkmen AN 6dne, WaBsi AR dbd BbI&Hnirtht dien viryR&IHitu- 0

Vi nyl subst iididn arbRatis&Han REHUINRASSSSEHESD mrﬁwsser stof f copol ynerisiert.
16. Verfahren nach ei nem der vorhergehenden Anspr Uche, wobel man das

Di ol efid n1enveridhien aiattabifientl @6r YorHsypkendddeAisriehs dwebeb méi WasObiolefidCmit einem aus der
St yr ol der i \Ghippél besiehsareats IStytot tind\ddraldagivatahpegendiBioh Momdnter capdlymafdieftahr en nach
ei nem der vor hergehenden Ansprache, wobei es sich bei dem Copol yner um ein
Bl ockcop®tt Wesahreni nachpinete sibreyesheegehenrdenParspricheh ok esisish keirdecgCepolyesr @n @inen
und m ndes BioakeopalymemmitSnindesterist ejner| PolyogediociSausr kohjuiarien Blehdnounld niingasteristeinemg
Ver f alfr en 9aiedh adprririeldpsivatijosk hendefehenden Anspr Uche, wobei i ndestens 50% der
ungesatti gten Bi ndungen in den konjugi erten Di enei nheiten hydriert_werden.
20 19. Ve Vpdahren rf‘aﬁ'heﬁefe i 496 YPrrREgehoRsiem dynspslichn wakel pmisdastep 8% vﬂS‘b &noesitigfst ens
95% der un&é@%ﬂgf"? ’Qldé’hk%i“?fﬁf?ﬁ&@ﬁe'?'ﬁ“ﬂéﬁd’ r‘?’P'iﬁ'@’? erten Di eneinheiten hydriert

wer den. | cat | ons 25 s on de res
e ofil W@% Wt Rk ?;gﬁg i i et B0 B L SR, e
sol on I esque fresn J?erm re Vi vant, obtenu par

pol ynmbr i gabhfba BHs copol ymer i sat | on d au noi ns une d| ol efi ne conj uguee avec

un initiateur e pol ynbri sati on organonttal alcalin dans un sol vant

appr opN64, Rialprdcsd@isbul la Prspshatdi U PeipMres apcopolyméreémydﬁpérﬁy dé QRMiRs conjuguées,

sel ecti venemtco,lng,gndjgggup%sgwnaésgm i nsat ureos dans les unit6s de diol efines
conj ugubes dg) dnemite N PoRMEG Ivivaril,CoblRAli paf pofym@isalidiYuaddpolyérislibry &BY Moin€ lne

| ' absence dediciéniip ohiagudy divérC an liiaRuras pblymérizatioh Norgaindristal adicalnX Yangtina kolvant

al cal i n, aveapploghi/ gdardrgdatitien ehydquugBmence d' au noi ns un conpose de

bi s(cycl openb)ach bydrdgibe tsélertivetrent s fdonbles| risBls insaturées dans les unités de dioléfines

R (CoH5) 2 T &mRjuguéds del aanpolyreirpitetniing fF mise eRZonashtiu palemird, quésbsenge dp orapoedst s et
sont choi si shyfepearbureméialaigslin etion sicoxyrEtap eiealin, awecaihpdiesdnelstherPesptenda, meirssun
groupes al co§dmpowdedisicysigpentpdi¢nyititane de ladorgyipupes aryl oxy en Cs-Cs, |es
groupes aral coyle, cycloalcoyle, |os groupes silyle et |es groupes
carboffyle. 45 2. Un procede solon |a revendi Btion 1, caractdris4 en ce
que, come initiateur de polyneri S&ii pﬁa pol yneri sation ou
copolynerisation initiale, on utili8e Un co e organolithien. 3. Un
proced4 solon la revendication 1, caracterise ce quo |'etape

dwhydrog nation s6l ective est condU|te en | ' absence de conposes

hydr oCar byl | igDiaBiek( %%ﬁqaa«i.duwmmémi& off sont-bhol3 Q&R AS rsme%nsk.@é par les
revendi cat i Ofiordes &lﬁfo@&k@rléss s aroyitHét lc%x;} &l 8] ﬁaa'léoé?od?:ﬁf a@l yeg,4: 856, 384€C
m se en cont@elpe€iralddylel e%roa& nesr@wb@suaeed 185 dﬁ pbd daRiAnyke POl ynerisation a
la fin de la reaction de pol ynerisation. n procede solon | a
reveng cat unprodédé el revbhdicationn, CafacHssn obra.né @6harhd inttiatby d6 PEIRHRIsAIGA pour la
bar bot age. paiypmdiisaticinoycopagalisation initiald, an Ldiseiriompbdss @gadolithidans | equel
| ' hydrog6nation est effectuee a une tenperature conprise entre 0 * Cet 120
* C et aule pucédss palan lg geyendicatione ht amcEris@Gd tragueclétpl dhardregépatioh mélective est
conduite en I'absence de composés hydrocarbyllithium et/ou alcoxylithium.
50
4. Un procédé selon la revendication 1, caractérisé en ce que la terminaison est effectuée avec mise en
contact et agitation énergique de fa solution de polymérisation 3 la fin de la réaction de polymérisation.

5.. Un procédé selon la revendication 4, caractérisé en ce QU'on introduit I'hydrogéne par barbotage.
55 : '
6. Un procédé selon la revendication 1, dans lequel I'hydrogénation est effectuée 2 une température
comprise entre 0°C et 120°C et & une pression comprise entre 0,089 bar et 83 bars et la
concentration du catalyseur est comprise entre 0,01 mM et 20 mM de titane pour 100 g de polymére et
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b concentrati on du catal yseur est conprise entre 0,01 mMet 20 nmM | Lane
pour 100 g de polynbre et 12 la mise en contact a Iiﬂ“ﬁﬂﬂ@“‘ﬁﬁ‘&““ ps
de tenps conpris entre 15 et 1440 ER A46@Z5B1 Un procedd _ n e

guel conque des revendi cations 1-6, catacterise en ce que |'"6tape

d' hydrogena- _tion est conduite en prdgsence d' hydrur ithium forne in
si tﬁ du?ant _Ip.ngs[engorHagf? Qer”rﬁewg?té’&'?%ﬂge%mps comp %?'ﬁfﬁéggtqgf({/gﬂ{l‘?s'& Un procede
sel on 1 es .t ey eRALRLHON InedublooiBl Sos!ribiiRatidnS 15BRLIEATR 18 budeBBl ifidhdoble
durant |'hydig pagfndi-@%“,ﬁéﬁa@%agé’ﬁfie mﬁ?ﬂnﬁ- fovzg %ﬁngﬂv b

revendi gat i oy mbrefivaftans 1 equel de rure calin

sl enentaire est produit in situ par addition d' un conpose organo-netal

al cal Rn otg, didyd6sa8) Baléh 185 fedondiBdtibtsi 107) dSHR 14041 Yo apRrt AéRNicalin:RaHd idlafThiivogéna-

cat al yseur didasshd@aasican. 10. Un procede selon | es revendications 1-9,
dans | equel |'hydrogenation est effectuee a une tenperature 15 conpri se
entre 60 &t Gprocéaé seldreleProedheicaionsCIejdansIeyuel e 'Bydturddeinétdl AcBlinmpmsmentire est -
concent r at i oprodii incsitu pdryaddition dius corgadorgae-méhat alalirDet @hydrogeie B larshuitbe db pblamige
pour 100 g devapdbdditior dy catalyseuagpyskdgémativrai re de | ' hydrure de lithium au
titane est d au noins 6:1 et la mse en contact a |ieu pendant un | aps de

t enps conpPi Yn praeédé ssion les regmdicatiprsut-® glansgnusl{'ydragdnaienyest effpcluéa pne tergpérature
revendi€at i ofpEpiseentre B9 el 9086 gbHng progsion comprisarnig FA &Y d 3P hated la fosceisatips dwi um
au titane es‘gaw&’s%ﬂﬁ °ﬂt&‘_f"ﬁ%"si6’.‘t?°'°f,2’.t LMy e ge@owd0t g dp pofymen URYapRAFJRALITe A8
revendi cat i off¥< Pé’&égﬁﬁ‘tggé',‘a!‘%laﬂgaﬂ‘ BGiRP:1 Pt IR Ayspioa cotAC % liey persiagfain iaps 4p temps
alcalin a ut fHPERPRAYPt ALY m-ri sation initiale est un conpose

organol j t hie e le.: ec:butvllithi . . Un.brocede
ceton 120y T pftech SoBl B 660G Guent 137, ooms o5 RE Ittt sl i b ol S5
conpose du titane est "8 "dichl orure de bi s(cycl opent adi enyl )titane. 30 14.
Un proc~dQaS@l Bbceds Yai6h 1ISHE hieRBHE d&eéyeh&h‘!a%&ﬂ'dﬁégde%é dBiOeREaMiRRur 8RS de
lloquel la di gk&ifacaf Catitder Bl R RRsisRidh Hitdied31 th doRpdk HRRDIRBA Bk bid HersRAde 16 €
but adi hge etsd-bligimmtmne. 15. Un proc6d6 sel on |'une quel conque des

revendi cations pr~cedentes, dans |equel |a diol 6fine est copol ynbrisee avec
un hydr ocasbu prosédé ydlonatufedisicoiige desrevbhdicatibhs Préosuantés, 9ais yud! 'leicbtnpaissaducitne ue
des revendi cast le@itslopieais diiEpdi@entadiapitahnequel | a di ol 6fi ne est copol yndri see
avec un nononbre choisi dans | e groupe constitue par |le styrane et |es

d6r i vessodd4.styprecédé sekd I'uderquelchmays des eetendicalions prétéderdesgdant loawed) laaliolféine conjuguée
revendi cat i o#stchoisie@ersrie groupedanstitué pay ectiutadlidnecey fisdpydndr e est un copol ynbre
sequenc4 azant au moins un bl oc de éol ynere de di bne conj ugue at au noins
un bl oc dd8-sY¥r, P oglog d'uppe Avalcanaye dee ipvarlicationg prégprepies, cdehe legeal di dioléfineeest
quel congue d@BlYRRIgtevecHN drecaupvityiARmEdduegans | oquel au noins 50 % des 45
|'i ai so® ipsatur6 des unites de djane copnjugu4 nt hydrogenees, .19. Un
proced6 séP‘o ProptiEe. EI'EB%QW}ZE@% Eg@’ﬁ'g‘{'g"@,éﬁ"?c?ﬁé’g“& %?:el E%fgggﬁl E&'ﬁgf_"l?o el
au noins 95 ;%“g:(g"é FeaTEO N MORLKYFIORL Oas R IPEe aMRIe &R SHIPAR &t B8 SFTgT &
sont hydrogénbes. 50 55 13

e 40 17. Un procédé selon I'une quelconque des revendications précédentes, dans lequel le copolymére est un
copolymére séquencé ayant au moins un bloc de polymére de didne conjugué et au moins un bloc de
styréne ou de dérivé du styréne.

18. Un procédé selon I'une quelconque des revendications précédentss, dans lequel au moins 50 % des
45 liaisons insaturées des unités de diéne conjugué sont hydrogénées. -

19. Un procédé selon I'une quelconque des revendications précédentes, dans lequel au moins 95 % des
liaisons insaturées dans les unités de digéne conjugué sont hydrogénées.
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