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i ncorporated by reference. 5Preferred nononers (bl) are butyl acrylate,

2- et hyl heXWEea&ﬁé(drﬁlto? e Fhitl R 5 FE?érQBigﬁa{éﬁé F'an §L6fthbN @ 1Vfon5’|% %S’VI Htc

nmononer.s (b are, for

ant hr acene PEaRoY Q-dded g %we'a%izat%omm §‘”§1&‘8 %@OBO’H%ESHWQW Réhe, a-
10net hyl st yolynerizatidouo ptept()r ene, o-chl orostyrene, p-chlorostyrene,

2, 4-di methyl styrene, 4- vinyl-biphenyl, vinyl toluene, vinyl pyridine and
m xtures thereof. A preferred.vin aromat i t

T t abl o Serepmdr Rl WhaY be HraRHsHEpEPaR e PRbmsd= el REoF om 1
to 18 car behstamokeowrbd) theg art. fSeitakig aepeter systays areefert exampleyytoniinopisthat e,
vinyl @agbutsyifréd GankvieBytord @STEAL RILARH r¥adis cptieadlRtfted withStthtiakherd!iedg ns
(b4) are, for exanple, 02 to 020 ol efins such as ethyl ene, propylene or
2008 to 020 al pha ol efins such as octene-1, decene-1 or m xtures thereof,
preferably 08 to 014 al pha ol efi ns.



Suitable nitriles of a, 13-nonoethyl enically unsaturated nonocar boxylic
acids having from1 to 18 carbon atons (b5) are, for exanple, acrylonitrile
and net hawoybori3paonl e. 25 Suitabl e a4- C8-conj ugat ed di emes/BEpb@)/ 064388 f or
exanpl e, 1,3- butadiene or isoprene. Ins preferred enbodi nent of the
present inventigon the I ne. nonoet h ni cal | saturated. fr

P enl poreaerS b Sndlar i AR FRORTERNNINER d Ve PRRLHEIC Topl 8y
ment of th@P§erallp caviRgpS with @naAPPaREUTTBY B1PBPS Ofrhich 3aBG afikbre Prodyg!) caamee (b2) .
E¥enhmr e pegicrdabltiie rédvtornananes. gibde tte oaltietin@dpdlymsiiatioh eas tbeosried ement
of the gro [ of - £ ACT : - - ate,
especi al | yl&r%E Eﬁ(ﬁbjl S%g(g:trggvéi'&é,g&ggrﬁ}aﬁ%ﬁ%é@§I%ggélglhgtg éreg'?ovﬁle%%dﬁbmmﬁﬂgi%yl ate
as nonorer ®B4¥%and styrene, a-nethyl styrene or vinyl tol uene, especially
styrene as nononer (b2). 35 The nononers (b) are sel ected depending on the

desired polgysghikGeiiBHYohdilidds fof thekprePhialivh 8r PERRMetE drb&sbd 1) b'S HgH - 1N

the case that the desired polyneric product (I) IS a solli uct .

bref ey ed. HNBHARLS PRy MERERRnGrowes i do b dernet it U 3. Hamrer
(b1) and stUs eha65.881.nononer (b2). In the case that the pol yneric product
(1) Wpp2011/039200PCT/ EP2010/064388 9 is a liquid polymer, the nononers

(b) are preferably n-butvl acryl|late and/ qr .2-ethyl h | acrvl.ate.as.
tonorer (b1 ABPEIECuIe 7 R T AR Gy rch B pSedy Al i
enmbodi ment 98nerahase weight ayqigemmolssular Wﬁ@ébé‘s of 5omrieViieB %0 g/mel. pref-

pr epar at i orraily h5e0eh25 000 gl and ridhe peterpiolly Rroaoite 2poodyahs. (1) which are
subsequently contacted with at | east one al kyl ene oxide in step (ii)
according to the process of the present invention. There are several routes
to achiléve YAthiNgREAFas§ ASFOHINGEP ISFRNOMTARS BoCce$eClbp ARt inkeHionduietPof1) in
step (i) ofsidde prepereslpherideropuds énthaving entdashonstlncidniat graupt whiclarees f or
exanpl e: (ijighiap O, Abpf%] oPihe pBndrBhlir &SHaRRhS ¥s WaR 3k Wnahe thonbRrs

radi cal pole¥r”P ri zabl e nmonorrer (c) during the synthesis of the polyneric
product (I "My at | east one 15functional group, as, for exanpie, shown
in US 6,265,511. Suitable multiethyleni- cally unsaturated free radical

pol ymenpzalpreferofl @RS ol @bri@pRJIBEL i) 0aes nitsbr wdidhts B5ire@ 30d idf 200080 onal

condensati Qn._CoOwf 1t , | i , i I i ds)
during or SHTd: PIAGTEE R bpeHe BRI BTR PR B BR L BTH ,

| east one hAOIYHRAI group as shown, for exanple, in US 6,346,590 and WO
00/ 218456. Suitabl e pol yam nes, pol yepoxi des and pol yacids are nentioned in
sai d docur’r%,%(.@é;ga known by a person skilled in the art; (ic) using

mul tifunctional ¢ n)densati on co-reactants such as pol yam nes or pol yacids
25 dunzﬁng or after the al koxylation reaction (step ii) of the process of

t he pr esentManowemnt(a)oemployecmcitep kipot e mproass @ccgdimggo diie presempiahyatikoxs/| at es
bt ai nodatt 5oy EERAPRRlze A COARA . TSRy AASyeL Rk brepety Ter <
obt af ned byYhe yidghaibd vt 8P RGOEr ey NEF oWy 2ieetrhyeiGhreP@hstl ng
free OH gr @ppshiasisithgon atdedymeyloabdusk ) hadngal lpasiongifirctiana igrupesatedted st ep
(i) agoor dioRgtheqyrbliles UNMBRESS oPOH! COM, 8% MH), BY&idtdnBndriddCaRy SHNGuitadlg out e
(ic), br an%@ﬁ/ﬂ ﬁl 8)r'(n)é|rsa5r%%nBQ/kmresarﬁrl\ﬁor% %F %@8@ frl .Oeﬁ% 'spgﬁe dfu‘ﬁ&ién@ﬁzed

pol yal koxyl a eﬁl SRS obtarned 1n ste i |e) ac Qr_gl ng o tehe. process of

t he” pr esentaCiyig erenagier @5 ivsalsaisdsirere)the graip sepgisttngeef BEFfypeionpl agylied or
hypelr3 br aBC mechopr@ry (e COtbflinctichal agryh@miongmats a2y sdyckinentydridd im'.vmalnegsz O;Jp
may be obt ai rei i [ i no-40ners (a
and (b) in%ﬁ?ﬁ%@gg%?geg?%g?a&gggéhﬁ%e a%ﬁrﬁ?ﬁl&uﬁ%%gﬁogounsatur ated free
ra- W8°2011/ 039200PCT/ EP2010/ 064388 10 di al pol yneri zabl e nmononer (c).
Such mul ti éxbyipEsi ohl OF-fumdiahalr @cetic f meeomeandi &4 1)pdiduder ibpiblasrylaasnards (c)

Al o S B A o Bl o e A e
and ol k1 oRE e 8 et Be B BEAL SRR S d R P! &

1, 2- pr opy!| éwdrogyprgbyleeylatéi acr (Z-dPa). 1, S-hydsppirearylagiwatel di(atiRA)at e, 2-

1, 3- bugyl emgdi@ikysiopylfleBRENAS €2-APHA) DBk R& pepyFdthabrpstey | (BIHRMAY, hyl ene
gycol dinethacrylate, 1,2-propylene glycol dinethacrylate, 1, 3-propylene
gl ycol dinethacrylate, 1,3-butylene glycol dinethacrylate and 1, 4-butyl ene
gl ycol dinmethacrylate; divinyl benzene, vinyl nethacrylate, vinyl acrylate,
allyl nethacrylate, allyl acrylate, diallyl maleate, diallyl fumarate,

met hyl ene bis- 10 acrylam de, cyclopentadi enyl acrylate, triallyl
cyanurate, triallyl isocyanurate as well as diacetone acryl am de,
acetyl acet oxyet hyl acryl ate and acetyl acet oxyethyl nethacrylate as well as
m xtures thereof. Mre preferably, alkylene glycol diacrylate, alkylene

gl ycol dinmethacrylate, especially the al kylene glycol diacrylates and

o, o o R S o - o o



25nmononer (b) selected fromat |east one elenent of the group consisting of
(bl) esters of a, 8-nonoethylenically unsaturated nonocarboxylic or

di car boxywpeorgizg®ohavi ng 3 to 6 carbon atons w th al karorEprh@aviongsd to 20
carbon atons (bl) (b2) vinyl aromatic monomers (b2), 30(b3) esters of

nyl al cohol nocar bo cids n o 18 £8 bon 3t ons
\(“b3§/ (b4) hgfj%)g‘??]my %rﬁl)%?e xy& I—Feﬁi : es f@’dro%b%@g@%ﬁ%l eni & E unsafur at ed
monocar boxyHOX IS eHEgY e 12 HeMrg a@d@béﬁydtoefv&%utﬁ(lﬁﬁ}haca/ﬂﬁie 3‘5(%

a4- C8-conj ugated dienes (b6) or m xtures of the nononers nenti oned be-

018, AR DRk aBh S5 A0R LS AL 8 b o
non- conpugd 8P RIYMets6riie §8FMe-ed from the group consisting of al kyl ene
glycol diacrylate, alkylene glycol dinethacrylate, 40divinyl benzene, vinyl
met hacr yl ateeqh¥i B- uﬂ@trdﬂa@trﬁonoﬂ{éréf|ar@&hﬁ@%ﬁ¥l‘z%ﬁevmﬂllcl 5é||y|‘3‘(9rr )hetha‘ﬂ\@ ether
2011/ 039200PCT/ EP2 fl(ﬁﬁé{dg4388 11 t? a mal eate, diallyl fumarate,
met hyl en bi"SHOMAT 8 ig or ;e algahe %\dl anyl acryl ate, triallyl cyanurate,

trialllyl isocyanurate, diacetone acrylic am de, acetyl acet oxyet hyl
acryl atg amlta@@twﬁﬁ@%ﬁmyﬁ@ﬁ%erg@r@wéaaaﬁ;ﬂ»e h§J|J6QytﬁItyl\|nﬁﬁ§the|0(}ﬂ3VE) h -
functi onal Iijz by ra}i Ibthel nomgr o(r %jllvm Ie!fher n, ¥nono- Qr %IV her f

copol yneri ?yBHy vy 8p f“of Hresen? ngfth on°n An “Ai of from
5to 70% bﬁr'fm%mglﬁhoro%néf E108Bt: W"l@rttBV'BH%‘ES/OMP@ﬁﬁwthm'@rW%f%?%m%Ve% to
60% by wei ginerebychyarsd/biyieingletial s #6fetred 50% by wei ght, based on the total
anount of nononers (a), (b) and optionally (c) enployed. It is one
|nportant advant age of the high tenperature polym 10 erization accordl ng
to step°(i Puirble iyl &vihrllvi ﬁ\%@hmoaﬂmﬁﬁa‘ireﬁ%wa&ﬂjﬁ enyderyetivaivieihen 2gr oups
can be i nchypoxptteymetitatlylether, p8thydexygropylaltjletber( | 2-hydrexypaipylnoethaftyletioar] ar

adical polgyas TEREYAanEE 1y d pféw”*@“"g '62?%“‘:@ s W"%%f%ﬁﬁt of
from 30 tohggg’ ?ﬁ@e Y'e Fef e‘{@gﬂb y@Bty “A@Hﬁ?ﬁ% &B?"gh%[] $abl y
40 to 85% monmelogmallalﬁmemstmq@peffr@rab!hyllwheroomi%dw weinghor diadgelennr t he

t OE al QFFUmﬁor@f omml?le(r@} of tcrumetra,nuipr@pém@ rarﬂidoylol(unbr @lﬁﬂb{l&ﬁ@fordrﬁ]@nﬂledl

0 i ona unsat urate ree
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radi cal pol y enpl oyed in an anmount of
fromO to 15% by weight, preferably 0.1 to 12% by wei ght, nore preferably
0.5 ][ 0 10%Sutamie i GDOHoRtivasL agpylef moadrhers la)oaré%rbieratsy géiécteb)a&];ﬁda@rvl(ljd he
total anou eferre

enbodi nent rygfd ﬁﬁ%@ﬁfgéﬁtd%ﬁﬁ@%@?ﬁﬁﬂ&g%%ﬁ@&%@ﬂgIaélg éoélrg I\F/%r/her ein in step
(1) 25 (a) 5to 70% by weight, preferably 10 to 65% by wei ght, nore

pr ef er abl y Sugable a8@16 3ty rideinginonensl (af) stre pref¢rablyldejecEd ram>0%cibie ambyght of

at | east onR@JEPRARRY ar(r%/l:irldé br%e?hglnme. 2UNRAKidee bRt thyIRERICE ARV dS Bnk gniR0% by
wei ght, nore gr ef er.abl and nost preferably 50 to 80%

he O it BB SISt il Eatdersd () 0 (o 15% by "vel ght,
preferably 0.1 to 12% by weight, nore preferably 0.5 to 10% 35by wei ght and
nmost  pref ersxahyple @msd%lléyemy%hicn@fﬁalaécryn@aﬁbn&ﬁ@rsr(amprmrudéq}oth wosigéd the

sum of the afe g{ﬁg(,s %)8 fo&%%ar%? ose%%ﬁ{allr% )Z é>&) %}?814% ¥ }llglg 1yc%rI¥F

radically copo yner i oned
before. ~ WOCH(Ai4 RO WWWM@P@@@%WUIQS Fﬁerﬁ’%‘ rpr%z‘eva%@ag@/ fé'f‘Ctt%‘é' hi gh
t enper at ur ecptit yoabmzatsi gytigyt eedserydieor ding to step (i) that the polyneric
product (1) having at | east one functional group has a narrow no- | ecul ar
wei ght d| Séj’l buti on as _wel | 51 nar.r ow co 5| tion dis tion, thus
enhanci ﬁg her lershoge it 9”%‘?6 ﬁgryagmqn@@ %d%;??'&?*@éi (}6’8 B9 O3Bt 4fned i n
step (ii) ofred hmchoredignif thenpepnenmprodihet (Polnythe case thebitie Eolyfriericipanduct(lat

| east one chHﬁhéé’sﬂ@'H ﬂlh@ﬁ%aﬂtl?gsa'hg)@r@xﬁ/é?hﬁtn%%héérgllaiesaﬁd?@rr Wo%%em?/l 9Elate
preferred enbodi fect st a?ﬁ,ﬁtl cal copol yner, preferably having a

nol ecul ar WY BW{eraﬁr’]EﬁFmp&XFfj@ﬁ at nost 4.0, nore preferably 1.5 to
3.0 and nost preferably 1.5 to 2.5. 10 Step (h) In step (ii) of the present
invention, the polyneric product (I) having at |east one functional group
obtained in step (i) is contacted with at | east one al kyl ene oxi de. 15



As mentioned before, because process step (i) is carried out as a high
tenperature pol ynerization process a high content of functional groups can
be incor pyoavad3prwo the pol yneric product (1) even at IPOWRPRAIGOGH3ES wei ght
and polyneric products (1) having a narrow nol ecul ar wei ght distribution
and a narr n rlbu ion i rtant
Co obtarn Vi trabel BR LI 8E BPyhlses’? ST fontPidink Tog BRBbE Son

i nventi on. Wrﬁﬁ)eﬂﬁ@p&@@@yéﬂ%@mﬂﬁﬁ(&% fﬁb@d?rﬁfétﬁqlma@ﬂ@rﬁc(q @V)d/@e{ﬁe‘bécw% | ored
separ at el y akidomhé bieeq@IKpRHEATIch (@tepdii)) bscdriiihg abthal precksa @t tedhragerit tnvehtigh (i)

of the progesH@h b%@t?oo%??seﬂét Rn’&%’]ﬁ'trﬁ’é‘pﬁé{ o ‘?Vﬁa%' nSfoflfd ﬁrﬂ"ﬁ‘c@ﬁol;‘ﬂ‘n&%

di fferent conposit

char act &ri @@P@”ﬁﬁ%tpﬂ'gaﬁﬁg%r P'?:Ctﬁf‘échEE'fps((lpP'ymPHé p?@“@tﬁﬁlrﬁé‘f‘g@ﬁ'e@ﬁt st eps
(i) and (i ionedeOHdumgiohal drbwp)maocisstyofeatihwittpaiesasttoneraliefdniecoxidd ihavep

therefore fipry c%@ﬂaﬁf &né %kés%ﬁ! |'ﬂger9fonrm|ﬂ?é:b'rl 8én d‘eh@rre%h%!h%h! £Suitdold BSta-

Dol yror i o BiebHIGeu! (S nBRRISt FRISHTON DireC R L ou o Bt AT Aiyea Pararer ent
in their sdhaipiodictiongosterfet beprodjicties otalhwlated)nolwmtamtmé@m rApNeIial

functi qpal |p%d%1%t (IﬁNéi‘ﬁ'rnglﬁ Ié’@%’t 8hR&ICIOMRINGRbSal grot® ¢3A bRMigrifftahtiBRaliteamy for
a hi gh degrge nd ultimately properly tailoring and

control . the &)Ven%lrorgc%%o%n bge ﬁ"ﬂgﬂ'egnge of applicability of the al koxyl ated
pol yners accor ding to the present invention obtained in the process of the
present i nwgHonamr,b)it may be 35 considered that polyneric products (1)
(backbones) having a low glass transition tenperature (Tg) and al koxyl ate
side chains having a | ow glass transition terrperature (Tg) may lead to

al koxyl'at eM¢® biis\ailedst REG MRnoeihylenisalbe dnsatyaiaddpieeradisat by lvmanizahtoups
and havi ng neorioowryvwBicbhss tijferesti rhmathk orgriamers (@jo IPyeferad arampmieds (g caerske,
applicabl e |gd@ed fp%\yfg_‘g,{ggbwﬁggtmgqﬁ coatings or foanms. Likew se, hi ghI y

pol ar hydr ric backbone nay be re WI t h
e Feast - oneNardsiar R i iooiryiell isdiushust oo ASB oo HEn a5
filled) which Heying 3tew q@obqratpmsamj allsanhgsdmblgcﬂbtpéo(@rbqn aiemeéb‘s)a) to
tail or 2phe (52 f\,ﬁt@ear@ﬁ{at.yh{oysomgrst Fl al koxyl ated polyners. It can therefore
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rbionat i on

pol yneric pr odtﬂf‘ﬂs (©B). (backbone) and the al koxyl at ed 5side chains w I | |ead
to surface (B4t iotinpdyrers tailored for high selectivity at oil/oil or

wat er/ oi | | er [ T j ure
pol yirer zat pon WES é.ﬁ?“@%%&ﬁﬁﬁ'%%v DSEHLLE BptaBRc sl oG REL

pr esent®i nvent |1c§ncatrq’%'taf"ﬁ‘é BP)kd1 ation in step (ii) can 10 be carried out
in the sanéb&)eéfa{Ggmmnpjlgaied didrtesr(b@®r si nmul t aneously with the radi cal

copol ymer i %@Huﬁﬂre%%’ftriérrﬁ&%nhé}g ndh@ome] bdtBfel ¢ product (1) in step (i), thus
taki ng advantage of the low viscosity and high reactivity of the polyneric
product (1) at elevated tenperatures and thereby mnimzing the reaction
time and t Keliteklgcastera of reeB-gyonoetiienisatnussatiHatash monogarbexylialos sliqaoeaild e to

carry aot %bf@i@ Halvihg@ & £8iBok iatdm®with RfkaRbRERSMOL tof DR cabEN aldrsL(M) are

vent i on | SR ol 73Kk 00T ALRSLAIDSEE! Bk el HERAZLEN acgier
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are substi tléi&?%r%bn%@n&lﬁ ﬁé!%%ih%{:‘rg%@esaglﬁﬁl 5@?719{?WI desy) @V miethAfyI&ar bon

atons, _for ex ene_0x havi n rox non-cycljc

et her &P aﬁtﬁyﬁ%@ﬁb W yBRhacryipiRe PropYlo rﬂﬁ’tesuPrloﬁb'l é] etfiachidfie ISORTWYS ar e
exenpl ari | ycrpaie,i lemrdpyleneithletaam-biﬁyl qurgpie| erbeitybxetieadqrilate; époulyl pergpane)
1, 2- et hyI 1a3e r@étﬁ){ I%@tﬁé&?l’até)%r}’ b@t?ﬁa&%lb%e térﬂ-b@tyﬁ:ﬂ@iﬁéc Hﬁ@@ﬁa 2- éhy?rh&gpxy

butane t ne 0X en met h
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1, 2- epoxy rlifame@feFurlh%etxt@bbe;esé@e@ﬁe,ﬁ rmorzetquemyallyrﬁu@cfb@whc aCIQS asepdirogthyl
dodecane, %ge@@gxanW|mgt@ne 1, 2- epoxy cyl cohexane

(2, 3-epoxypropyl ) benzene, vinyl oxirane, glycidylether, glycidol,

epi chl or ohydri ne, 3-phenoxy-1, 2-epoxy propane, 2, 3-epoxy nethyl et her,

2, 3-epoxy ethyl ether, 2,3-epoxy isopropylether, 2,3-epoxy-1-propanol, (3,4-
30 epoxybutyl)stearate, 4,5-epoxypentyl acetate, 2, 3-epoxy

propanenet hacryl ate, 2, 3- epoxy propaneacrylate, glycidylbutylate,

nmet hyl gl yci date, ethyl -2, 3-epoxy butanoate, 3- (perfluoronethyl)propane

oxi de, 3-(perfluoroethyl)propane oxide, 3-

(perfl uorobutyl) propaneoxi de, 4- (2, 3- epoxypropyl ) nor phol i ne, 1- (oxi rane- 2-yl -
nethyl)pyrolldlne 2 one, araliphatic al kyl ene oxide espeC|aIIy styrene
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The al koxyl ation in step (ii) of the present invention may be carried out
in the presence 20 or absence of a catalyst. Suitable catal ysts are double
nmet al cyawodeliasmppbex catal ysts (DMC-catal ysts), am ne eardrgensdesseh as
DVEQA (di net hyl et hanol amine), tertiary @®m nes, preferably tertiary am nes
havi ng al i phatic or cycloaliphatic residues, whereby also m xtures of
different tertiary amnes nmay be used. Exanples are trial kylam nes, |ike
tri met hyl amurer syifablenppagmers, (b1 ) arethe nepyunaiippdl, acriate SeQnansrs amntened

di met hyl - nin S §53%144aB1 MBichtig incorpbiiied iefgendd.i i sobut yl am ne,
triisopentyl am ne, dinethyl butylamne, trianylamne, trioctyl hexylam e,
dodecyl di net hfyl am ne, di net hyl cycl ohexyl am ne, di butyl cycl ohexyl am ne

di cycl oRexyI'e®HEH ameAeMesetP Bimsthyputy! sopylatendhtadiarl aceyizlel phdsmetind | ary
am nes havinmghamylaei phatic group |i ke di nmet hyl benzyl am ne,

di et hyl benzyl am ne, a-net hyl - benzyl di met hyl am ne. Preferred trial kyl am nes
are trialk m nes 30 having alltogether to 15 carbon ato like .

EFet hyl am et Ry, S anReRe S 52 6,06 s§rdnienghrone. ST neprifaiine.

di met hyl - n9pvimybyanthraceme, subistittenvipylaaromatic manogeitisythaas penethylstyrene, o-
triisopent vhanjistgrend] DRIty RiAEY bBAToRRStyréd, HOHIFBEHRNBS2 WRlirhetBfistyrene, 4-

di net hyl cyg/}noEgixMEI)rgrﬂ‘l et (il kal \l/imget rﬂilinorn(?lmlfqur' Qﬁwe?arft h metal hydroxide
catal ysts su RECBGd UM f&?bm &) %o‘?gsm Uy IEEy 10%7'de or cesium

hydr oxi de, basic catalyst |ike nmetal al canol ates, such as netal metha- 35
nol ates, netprefepiclaimyl abamitic MinamebW2aodtaieas, wherein the netal nmay be
sodi um potassiumor cesium or Bronsted-acidic catalyst such as m neral
acids like montrnorillonite or Lewis acid-catal ysts such as boron

trifludri dSuitpelgiegiess Phdny lGeBPls andamenacatorylict acidsiingireB| ldopdsgagbon

cat al yst s simrhs &s3) e riersexam g, dinyk ackdater vinyldsropiahatet endmebdyrate, sinyt labt e.
Preferably, o3iBeng 93l Msdrales sel ected fromthe group consisting of a double
40nmet al cyani de conpl ex catal yst (DMC-catal yst), an am ne catal yst and an
al kali metal WD 2011/039200PCT/ EP2010/ 064388 15 or al kaline earth netal
hydr oxi de &uitablg vlefiga dbrt)ase slotdexamplg.deotei Ce oefinpstielsa$ athylepdr prpylene Nor e
pref erapl y.ctibe,fapd yistind Such dadetarat Aldeséne-tldemixdurbd thdrést! preftadbly Bgto
DMCcat al yst C%ﬁh%%léﬁh?te t he al koxylation reaction in step (ii) in the
presence ofC“f unctironal’ groups which are | abile under basic conditions (e.qg.
ester groups). 5 Suitable DMC-catal ysts are known in the art and, for
exanpl e, desitablbeditrigs maa@%hdéIBﬁéﬂcaINSu@F@E&dB&an&érﬂo@ﬁé asfl Fdviragnd
DE- A 197 4 i r il sare zinc
hexacyano ﬁgﬁﬁf%oaﬁegﬁﬁg%gtphg (maégﬁ;og%agﬁp@a%?%%ﬂ%} econ@?{h?g%g)hﬁrb”g' met hods
known 39 a skilled person. Exanples for suitable nmethods are. (a) a nethod
wher ei n t h&ubblle Cat&lopsjugatedptieiasribdleary, fdi operded ,3-routadierfeunrésapoered.
costarter, a snmall amount of the al kyl ene oxide is added, followed by

heati ng an ol ri.zatign nd, t hus obtained prelimnary actiyated

catal yor i BevSrERY FaIodGeshor i Prensr eBlan Bed s AnY AEeRET Rt st | s
di spersed iunsaitrdtechiee oaticah aplymefizablednfamenier nds selestedrfront ahledstsenspéleed to
t he realgltormér@gﬁ&r_hﬁgrdabtd@ngibﬁ]g%ffme%bm&érlswerﬁibaéd ah?er((@))ancms g_avéwherei n
a so-calle r DI i i - |
mediumis &J%%ﬁréﬁgg%% ﬂé@ aﬁﬁh@lﬂéﬁfb\kﬂ%? %F?\tgg f%ﬁﬁggtég%)te‘g”s% %ﬁ%fgg{ &cotrh neg(ﬁ&g)nd

dri ed togetcRB¥ISH% I GiHes PhY\BeBratBaekboaky pPehacYgte; igeregially| nehidylagndate.

dosi ng. Suitethyleheiylf aongdate wrahethgshéthbeyatease moaoineo (teld dpel styen -Methyhe end
of the alk L QF i} t o m re-obt ai ned may be filtered
to remqve %ﬁéwggﬁggé egb@g% Lér%tg%gtrp%nndﬁﬁ) (t e catal yst for the

al koxyl &tion step (ii) is selected to polynerize 30 the al kyl ene oxide at a
desi red r atfdeononertdrsnbp ade seéleadd plepending font theelesiBath eplyirieyic produgi (labdse

amount of GabRh ¥§h dePsdn Kied bh ihe HORPIhBRRES thRY thaRichtd PBYALEYBBLAR])) is
catal yst co L on parts

| e rmll of .thhe product. For determ ni the
arount of - Earalry RBale bretk AR Rbbher Sarb i Broroals el St e |y
consi der ed menogwui &b 1)tand sty aehoneinghtb2of Indhk gasertbaidie gelymedcipreduicht br ,
pl us any conononers that nmay be used. More preferred 35catal yst conpl ex
| evel s are from50 to 500 ppm especially from 100, to 250 ppmon the sane
basis. Additionally, H functional costarters nmay be used in the
al koxylation in step (ii) of the present invention. Suitable H functional
costarters are for exanple: 40a. Monoles, W 2011/039200PCT/ EP2010/ 064388
16 b. Methanol, butanol, hexanol, heptanol, octanol, decanol, undecanol,
dodecanol tridecanol, tetradecanol, pentadecanol, hexadecanol, heptadecanol
or octadecanol, c. Polyoles, 5d. Ethylene glycol, propylene glycol,
di et hyl ene gl ycol, dipropylene glycol, glycerin, trinethylol propane,
pentaerythrit, sucrose, saccharose, glucose, fructose, man-nose, sorbitol,

. o T



i. Phenoles. 20l n the case that the polyneric product (1) obtained in step
(i) of the process of the pre- sent invention conprises COOH functi onal
groups, twealksxpbati on according to step (ii) can be peTfErzomemcisss hout

t he use of a catalyst (autocatalytically. The resulting copolymers exhibit

term nal 0 t th oI n oxr har obt ai n step
(i1) whi ch 3 e“qgjt?s 8@ ﬁggf 0 @u‘?’%ﬁ@ gr(?e?revea%tfl a'?? rﬂgtleeaco??r Egth(y A
reactions WexH agw/laie ?gﬁwaﬁ'@fﬁlﬁ)yl el di ng pol yur et hanes) It is theref ore
possi ble that step (ii), wherein a ponrrerl ¢ product (1) conprising COOH
functi onal firstly W t hout the use of a
cat al yst (5‘3%’8@%?3{3/ ,:?égga Xﬁé&m’ﬁgg (9‘4;{9“ c products (1) conprising

OH f uncPi onal groups are forrred in si tu Subsequently, t he obt ai ned

pol yneri c pm ooeietmbodimentofitpe pesegt idkérftionatprocesk igpovided faxyhdpreparatibe of

L:?;lt ;gt V"'—Sté):?arﬁ‘:bned 30 n Mér%%cf;?éd 61y WeFr pHﬁ)eucf%f (Pwhigh %(lr)é’n Eﬁbsegﬁgrﬁtglr &mté’ct@d
advant age. didideas angain ér%r%%en %{Jiréorﬁ? 90 KD sy HTGso s PSR Ponal

groups in weejpon(ifihereofre hevasaloogtes @faqhmepa és@rohingneehypestranshindaf thene can

start dir egblyheric produet ¥l inCsté\&( iflofiAg KRRBES ok PReRNEINIERRHS BLItdDIMtdUled €SS

raw mat eri %I ost s, since the "pre-synthesis” of hydroxyacrylates from

acrylic aci dea%oexﬁgg)lq(yl ene oxides is not required anynore. The

al koxyl ation in step (ii) of the process of the present invention is

usual |y carniah edisigt adtledst t @epeiatattiygeridalll r ovsalifateo 6 Cadipslepaymblizabld0 t o

140C, nore pref / The
rﬁ§r?o%ér (@%r.‘hg rtlﬂeg%f;nhes\%f%ﬁ)% éér%%%%@ﬁ?@ ét'%B%%W %@Fe%éﬁorﬂe

process step
Sui t abl'e sol verft’%Ct'QF‘%' KABMISHIPT 8XF5BRIS TR IN VSl 260 Phie Suteblg mepltigtiayleni
| i qui ds whi ch halheumsatirgtiddgperradicalipotyniarizeble omadongers () sreamentidmied heive
therefore inert tovvards t he al koxyl ation process such as cycl ic ethers
(e.g. THF, oxane, i et he C t hyl ene gl ycol
Gt hy | o1 1B SR R bRERER eSTareding: e warBals ol iy PRYSRGRUPSHRRR hy
et her or di et hydlem pglypeids) dliregrylaftet Her syothesistafrtie palymesis plm:tugzi (lRbaingt e or
ket onegpsuch ast ﬂﬁshbh@%ﬁdﬁ@ﬁéﬂb@ow a@@ﬁéma‘opéxﬁﬁ&g&hl@s S@J%@@bsar@lwh) as

benzene, tque n n | bl e nts
ar o NN di et ol ea g RS PR BB paa dilAcB 4 MR
sul foxi de. Pr efS@rOrféQﬂUV‘e”EScﬂﬂQéW@W”tté{tar%ﬁfWST'"ﬂ "1 theadt or d| oxane are used
as solvents. The al koxylation in step (ii) may be carried out by any

process kn r 'J%rnt(cj;hﬁuIf’rlrurwtldc c%?&@ﬁ?ét@n%g%‘é&grﬂgﬁlr{é’h a?@?%nﬁ?or E&?%cros

bat chwi_se Nt 1 NUous %1
pr ef er P&d enbod1“ﬁ'ﬁﬂt°r§ft"é‘rpth€|afk})x¥'§t LEALEN GiRP ihypf g‘%@'ﬁ??mdge P'@é@”pF‘ocess
wher ei n one or vepfien tf raackthst @rminalgOhtegreup af sheapalyalkiokythtdsyas dsolosedfous
feed process. Idyppg, sMResddBId458t | east a part of the H functional
costarter is continuously added to the reactor during the alkylation step
(i1). Optionally, the al kyl ene oxide may additionally 20 continuously added
to the readtherfinaHaexyated polgmersdolddinedafterl Ke dnef the rrecesshad thw biasent io-

backbome ”&)énﬁ‘&ﬂbbtﬁid@ulf’dy%a@r@mgcbm @o@tBE(.ar)ea ibPhre Mbh&rddepcﬂﬁﬁérstr@vmgefrﬁ her
conponent s yhi pou & gﬁ_%%n ”5o|¥[‘alﬁ§&§|a¥ ;?cﬂgrﬁ il okl rgﬁﬁ}té{pegfggco% ﬁggkc}’ a

sem batch pr in-sal oubl e

metal cyani reﬁep&mpr &% tl&%\tpéﬁsygt Iwmma&ospsﬂﬁtg) to B&M‘Pbsbr%ﬁheéo@imm?&j% f eed
processes golntesard bedinet MRsABKEITI2ORAMI\aiidxY@eBX AR5 Ebtaihed an tept (Er

preferred enpadin mhet#ﬁcé%lslgo &Eéé?ﬂrri gms(;rﬁp (ii) is carried out as
continy- ous pro ess e al kyl ene oxr&e e polyneric backbone, the

cat al ys”?, whi ch may be preferably a double netal cyanide conpl ex catal yst
( DMC- cat al Whnoners ém ami ne cata- 30 lyst as well as the optionally used H
functional costarter are in the case added continuously into the reactor

and the desjred rea d continuous anpl es fo

cont | nuous 5roeuieBE bl R eheh ohyre R i G et o (TR g ) a8l

35St ri ppi ngn¥dunatinnaiegrowd atalylhesobtained meerrding o stept (if) dyaisianerizatierf menot he

al kyl at4pon ngdrepa)arid (b) & Peefresepbaldl ¥t Bhst dHeedultiBthfleaichlyPiHsatlrMe8GReSaknown
by a person skilled in the art. The stripping may be an inert gas, for
exanpl e nitrogen and/ or water vapour stripping which is pref- 40erably
carried out at a tenperature of from50 to 200C, preferably 60 to 180C,
nore WD 2011/ 039200PCT/ EP2010/ 064388 18 preferably 80 to 160C and nost
preferably 90 to 150C. The pressure to be applied in the stripping process
depends on the circunstances. Preferably, the pressure is at nbst 1 x 105
N1n2, nore preferably at nost 0.5 x 105 NLn2 and nost preferably at npst
0.3 x 105 NInR. A suitable stripping process is for exanple described in WO
5 2005/121214 or DE 103 24 998A1. In step (ii) of the process of the

oy



30 ethylene oxide (or vice versa) and - in the case of ABA bl ocks - again
reacted with propyl ene oxide (or vice versa). Random copol yners are in the
meani ng oVotzha/g@Eemeent i nvention random copol yneri c si deCTERR2e/06438¢h ar e
obt ai ned by addl ng a mxture of two or more different al kyl ene oxi des,

oxt de and. SBRPERESIE dEorttid P HindR b B8N Olsp a8 e, B0 N
pol ymeri c m%a@lﬁ negnomerg (Q)§r§¢@b|yp‘@§§3|”§¢ at lepgtttwe menisppigrated govblabends si de
chai n?] corrra:htj%ee XobbraKpld, seMuted from e rgago mrewgagwﬁemylend givcbl giakryBtenhi ch
is a honp I
M A TR O b e

enbodi nent nmerizatiron o ne ‘oxi de or

the cop8l y@B’PPbﬁ'@PWI?t%f PPEIREER 954! d’éa%iﬂélteeﬂ WP‘&Y]'@”%%'V&@' figcpitén bfock
copol yners hu@l@eegbrcoledlacﬁlarte aethylebh& egycentimat thaanylatet He2-prapylent glpect ndit on

concerns arﬂné’%l'w at1%dprBB YI%AE GIye8r dikRUTRRAIRY, R3RIUBRGRS 9i6s AiHeRgclBd he

t t f th
ol yner i ¢ e ‘@BUWF S P e Wﬂg’%ﬁ?"é}e@’%@“ﬁ{?‘ GBI 05' A8Y or
m xtures t Hﬂiee@h‘yl orgthapydatef altyl aheylgte, ecpallyhmadﬂat@fdlalryéftpmry(ealmqmm bigi de)

si de chai n%c@/ﬁarﬁll‘j@ @ylc ¥itaaiehyl M|M€Eﬁ‘lam %yéfﬂjﬂéteoﬁ@ﬂgll bﬁfc?érﬂ}ratyh% WeII as
al koxyl at ed ruct

homogeneous a%es%‘?.aﬁm'%m'ﬂ%%?e%acet RS ey S i A
pol yneric @soicas mlﬁure%m@mri@yre nrre by, alkylpaeglyeek§iperyaée. @B‘{Yﬂﬁ'?ér%\/c@ t he
present i n\d@néthadryle@psdpseialy g ra)WI@er]g%blt dRiaryihtsd rariaufalkszleneSglyaillduas a

narrow ol qeuf |&%b%&nt@hé{1 rb'e’RJw' 98/84 M'béﬂfén%' ¥, 4\494% o‘ﬁBm'e?s
especi aI ly 1n e case o0 kox ated polyners starti om po yNers
havi ng Tan” &8 15 functi onal backbone - in general at nost 4.5, preferably

1.2 to 4.0, nore preferably 1.4 to 3.7. However, depending on the
appl i cat i Onn af réfBﬁe@bJﬁBwH@h%’f tﬁé’lobé@ﬁﬁt mvéntub§ th’%a' @%MH?%&bﬁherO(a I(BPM S

al koxyl at e %RS dj%g rloader nol ecul ar wei ght distribution. 20The
wei ght averogg%” @c?u?éar Y GARCNGFEHZRE al koxyl at ed pol ymers according to

the pre- sent invention can also be tailored depending on the application
of thezal kgéﬂ)\ﬂ at RAsPehy I’EﬁfcﬁonaTB@d weryEhnoAYRERHS isebrReted Froneied§ rToquco'hhe

gl ol pref ef a5y o SN EAGE Bprl giBelsh B Sl e b8l
al koxyl at ed polnwer(a%)f cyqhie a;ﬁ%é@@@t MORYBATS GA) ABS epﬁXBQfélﬁ@ﬁ*%a' acwli¢ ywhge of
from5 to 400 meerK@Hd)and piighesaldrgof rom 20 to 300 ng KOH g. The acid vaI ue

K 9. “he Gl ik Gis? hd delflof Ay Crldolh, RECER EleBk, Farg%%‘oéf’ Bl ne
pol ymel2 used adneromegri( g)gserlleéﬁedeO‘?'BraF lepst qne Et?me%ilqt $8ATWREOHHIPESF obt ai ned
is a liquid pollyheesterhef o psrmoethylentcalpsaturgedanaidegrbioryliche dicangpxyld from
500 to 50.000 nPas ac@é%fael‘h@@ % 68900k Atefs WA JiERSIs r?eﬁ/ﬂ@% iPbe CHlRh Aei ght's
mentioned in the preseBﬁ1> application are average nol ecul’ar wei ghts, and the
nmol ecul ar wei ghts e pol ydispersity are determ ned by SEC net hods,

usi ng a pol yst yb2ne&ingerpmrtigmogomefsebdhce. The viscosity (250 is

det er nigped acces3li RetetDoDliNIBlcohoPand RonEtarB@hMe ablis detpTioned taciEogddi ng to
DI N 53240 and the gﬁ %(5')/ §§ is determ ned according to DIN EN | SO 3682.

WO 2011/ 039200PCT/ EF3810/084588 20 According to the invention, it is

addi tional |y pdB4) Bledns €4add one or nore stabilizers to the reaction

m xture or to db®) ofutrndseofapmmmeemslebefaw ensaturafedenoridvartixitid adidonavigep

(ii) or during or aftef o) stripping is carried out. Said
st abi | | zer canégr eve{r?t %%Bé RoRe (b‘*ﬁ) ?d unde5| regm%yrﬁr oducts due t
|

tio
oxi dat ¥8n pr ocd8Sk&+ G CPHJUﬂﬁ*@dgﬁ AVBREYTEH O %‘E%ﬁ’rﬁl"ﬂ"eﬁft@”?&?ﬁn to a
person skill ed fore; ahe art can in prl nC| pI e be used. These conponents

i nclude forg) ex%g'%r?allﬁ%tt'lé’éé't @ﬁ@trﬁultléibfﬂgﬁlgél@/tur%aﬁgﬁt%?rre%nr%d%F ly merlzable
deacti vators Ant i oxi.dant s used, arg

phenol s and  ar SIROIE L7k 88‘&”3@9é‘ﬂ{cﬂaéktwcS’f”Oé‘LﬁOP&@BLe%pq%‘h%bé’”??ég'si?tﬁg
nmonophenol s, smg@ypzoas@ingt@redkmww digetylaje. shierfare qlwylmethacrylate

2- but ylo4, 6- di rinyy behame! vingl Bethaciyitd, Uil ¥brybtaredipDmephente, Alyl 8-
i-tert-butyl -4-ethyl phenol, 2,6-d i-tert-butyl -4-n-butyl phenol, g
i-tert-butyl-4- 15 |sobutylphenol 2, 6-di cycl opentyl-4- nethylphenol

2- (a- net hyl cycl ohexyl ) - 4, 6- dinethylphenol, 2,6-dioctadecy1-4-nethy|phenol,
2,4,6-tricycl ohexyl phenol, 2,6-di-tertbutyl-4-nethoxynethyl phenol, |inear
nonyl phenol s or nonyl phenol s branched in the side chain, such as

2, 6-di nonyl- 4- net hyl phenol , 2, 4-di nethyl-6-(11-nethyl -undec-1- yl)phenol,
2, 4-di met hyl- 6- (11- et hyl - hept adec- 1-yl ) phenol , 2, 4-di nmet hy1-6- ( 1- net hyl -
20tri dec-1' -yl ) phenol and m xtures thereof al kyl t hi onet hyl phenol s, such as
2 4 dloctylthlonethyl 6 tert butylphenol 4 di -

- N - oA ~ I T T T 1 T |



WD 2011/ 039200PCT/ EP2010/ 064388 21 nonyl phenol ],

2,2' - et hyl enebi s[ 6- (a, a- di met hyl benzyl ) - 4- nonyl phenol ],

1, 1- bi s( 5voentinsvaed- 4- hydr oxy- 2- met hyl phenyl ) but ane, PCT/EP2010/064388
2,6-bis(3-tert-butyl-5- nethyl 2- hydroxybenzy1)4 met hyl phenol ,

1,1,3-tris(5-t AV h n

b1 5(5-ter . but A NUPEER AR Paltic, s BUBT YIS Rigel sdonsniaginpy

et hyl ene gl ycolacwlate, st['é”xkﬂlzi@@{r@tfr r@t”NL lggt:yyqnuzate HyiaredxyEp eV PHifey Paety;

bi s(3-tert-but yHeetbxhyttlyiayyidte ane tabytylapbierydthd metlyinament ad i ene,

1, 1- bi s(3, 5 di met hyl- 2- hydroxyphenyl)butane 2, 2 bis(3 ,5-d

i-tert- but -4- hyd roxyphenyl ) propane, 2 ,2-b 5-d i-tert butyl -4- hyd
r oxy- 2- 2net I'i‘?l sy Pe ﬁ’%t'%é%@ﬁﬁ%(%a‘ﬁf‘%@ﬁt @ﬁés B?U?‘”y employed in the radical
1,1,5,5- tetCDatﬁlﬁmBﬂ‘ZEﬁIObUﬂ yptep4i) lof theoprgséht imeintign rham yinppetndfdroe 510 7a%dbyt her

?2228')5 oot BRI 16 B E5oflby \Ridim Aok prére he‘?‘ﬁ‘m’?@“. YRIGRLOHCEL
(T Rt At /ért’é(b‘t‘%'?@t e 'or lis O BIEUR d0RORROR G Sbf S

nam de), t optienally [(Q)eerhgibymithae ®ne important advantage of the high temperature ponm-
di-ter t10bUteYiatfbnhé/&i:6ﬂﬂrYd1kﬂ§t@§l DWWbP&S@Hﬁ%U@\ﬂ%n th’at high content of functlonal

, 2' -oxam dabi s[ et h |onate
o 1rran s SRS Penhitotiiad IS e amuiit anulH (P RPN ok BRBRUENS:
suitabl e aﬁﬁﬁégsare 2,2,6,6- tetranethylplperrdrne N—nethyl 2,2, 6 6-

t et r amet hyl pi peri di ne, 4- hydr oxy- 2, 2, 6, 6- tetranethylpiperidine

bis(2,2,86, &h‘e%té@%@?é&?ﬁél ?dd%%nékm]eﬁgethﬂééh ):al@etltﬂ‘%%ﬂ}r ed free radlcal Polymgrlzab de

bls(N-rreth |- et ranet dg acat

octyl at Tad (H“‘CHI‘?@T%/I %)rhsr'lrégemr?b%’ﬁ@f?yq s %‘8“"[’535(5')0m ﬁpé‘? P?%o*?pr%'ﬁm &fene, 4-
i sopr opoxy @irgide 8§ tafdYedyy Weighte mple prefeaplbly B9 ItaBBehy weight and most preferably

N- phenyl - 2-53apBb&ayHhARL; Bﬁt béseoddrm%*té(thpé?ﬂ&ﬂt@t P]'&ﬁGMb%%P?b) aehtdcoptlonally (c)
25Syner gi stl C ay%gnt s 1 nclude, for exanple, conpounds fromthe

consi sti ng Gt phosphi t es, phosphonites and hydroxyl am nes, for exanple
tri phenyl phosphite, di-phenyl alkyl phosphites, phenyl dialkyl phosphites,
tris(nooyl mh@r&dtlbnélfyo&ﬁﬂb%ﬁi aft lebétodHeY uRB@FRAICHRY uﬁ§dt@@fe@d%‘é/tad%0f6lbl te,
Lri s(2, 4- did ok bragixtefegregc;st.t RRBRAR ol ROSE A RERS A8 B! 1

dlphosphlte entaer t
bi s(2, 6- SGVOdHhIt @ﬁe ferahly it in ﬂr%%htw Wﬁ@h n)lorsenr@f& AB t0y1 0°/enq.vhwelsht @rtd
bi si sodecylnmsypmﬂéraﬁlyylttbm% ¥y welight) bapdd drethe total amount of monomers (a), (b) and
bi s(2, 4-di ( ) g%tdyl - 6- net hyl phenyl) pentaerythrityl diphosphite,
bis(2,4,6- trr-tert butylphenyl) pentaerythrityl diphosphite, tristearyl
sorbi t 6P tri sphosphit tetrakis(2,4-di-tert-phenyl) 4,4'-Dbiphenyl ene
di phosphi t én a&;refecredteyrtb@)dynént@f Btelrﬁresmtrirateetion,twpmttes]sﬁb-l—dtiﬁctmeada\[tterein in
,0]-1,3, 2- q,itémgphosphoci n, 6-fluoro-2,4 ,8,10-tetra-tert-butyl-12- 35
met hyl - di benzo['d, g] -1, 3, 2- di oxaphosphocin, bis(2,4-di-tert-butyl-6-
met hyl phenyl ) net hyl phosphite, bis(2,4-di-tert-butyl-6-nethyl phenyl)
et hyl phosplié}t e 5 tN, N/dbbmight hyefiecaby Horines% NyNveldlett mprehprgferrlyly 48 ta &0%
N, N- di got yl hyd q@ﬁbﬁ@ madh bl‘éfdr@bly QbY&B@%)ﬂymlgﬁ‘rﬁ,of at Ieast one monomer (a),
59

N - ditetr ag) R HFpﬁ'}' bl ﬁc 35! DEARLNY cﬁé‘g}erf&«apg 40 to 85%

N, N-di oct a cyI rox
N- hept adecy! - fnéemgmtquzﬁ@lteﬁ@é/«mwemt ﬂﬁ%éﬂt%&ee@mwewﬁmam ne

or N, N-di al kyl h:yidroxyl am ne from hydrogenated tallow fatty am nes; netal

Seal | oyl oyl Tlydt 32.1§2rh%@'@ﬁ* Brdbretl W“tv*%* BB AR E‘%Yi %@Jf’ﬂt"‘é’rt but
yl-4- I)é vdr oxy pRENAIPH SB?WF? ?t?ﬂ ﬁ‘é ‘%(?'QE @yeé‘ﬁtcrﬂ?”l‘ Romer(f) azol e,

bi s(benzyl i dene) oxal ic acid di hydrazi de, oxanlllde i sophthalic acid

di hydr azi d@vhe?eﬁrbﬁfﬁa' &6t tﬂehﬂ\oﬁ%ﬁf’e’r’é’ NHYEF & SstionDiyNcy i1@091 by weigRi, ¢ aci d

d|hydra2|de N, N -bi ssal i yl oxalic acrd di hydrazi de an
N, N - bi ssal® %Eﬂdbcg?fl ﬁ?‘t@f’%‘iﬁ%ﬁl c acid di hydrazide. 10 Stabilizers preferred

according to the invention are 2,6-di-tert-butyl -4-nethyl phenol (BHT),
octyl @8, 5-diitablemiondkieyd (- (byalmd)e@yahﬁwht)d%@rbbwa@te (Irganox 11135),

t hi odi phenyl am ne (phenot hi azi ne), nethyl
(3,5-di-tert-butyl-4-hydroxyphenyl) propi onate (PS40), octadecyl
(3,5-di-tert-butyl -4-hydroxyphenyl ) propi onate (Irganox 11076) and
15but yl ated and octyl ated di phenyl am nes (Irganox 15057 and PS30). The

al koxyl ated pol ynmers of the present invention can in one enbodi mrent be used
for preparing pol yurethanes, for exanple, in the formof rigid or flexible
foans, el astoners, coatings, seal ants, adhesives, enbeddi ng conmpositions or
crosslinkers. The pol yure- 20 thanes can be produced by nethods known in
the art for exanple by reactlng the alkoxylated polyners of the present

. o o,y o o, s I o



ii) Esterification of the termnal OH groups of the al koxyl ated pol yners
wi th carboxylic 10acids or derivatives thereof, for exanple fatty acids,
acrylic awpdastizn3gdoor net hacrylic acids, to introduce polPgmmP2Ealobsss
functional groups; iii) Etherification ¢2 the termnal OH groups of the

al koxyl ated polyners, for exanple via allylation, vinylation or alkylation;
iv) Sul fonation and/or phosphonation termnal OH groups of the al koxyl ated
pol yners 15tig appdveriage of BRiNAN erweraws| DW@t'OFFBﬁOFﬁ@rW@'nQ)@sSt% it he
use of t he tiadtkbx yoiiredc pedduzells hating e Iqisesed furichventigreup hay apaepar inbg

pol yur et ha@iarw‘é‘?grﬁ”dﬁwltlgn ad \A}?eﬂlay’ganarf’cﬁ\?%ﬂb@' ko%éthﬁftl%r heREREnhAVGRY | on

can be use as non-1onic

sur f act ant $he Bamogensity et 'ihSé’Pé'F%a'§%yfaé%q aﬂveersa@tw%ﬁ '@c"‘tt‘?R/(é') eohe oressnt as
super absor hIBJeStIOrBSTmH s@wnedmpoduetsiheltaviid gt rastwarieefubotional gralipsaitaieed bor ne

g'sggﬁp; ag”%téﬁ Mas ﬁle{f*g%qg%ﬁﬁ%éferré‘&eﬁHBéuﬁf‘eﬁt Q‘Bgﬁéét@%ttét@ﬂceﬁggﬂélimeﬁ%F@Q' ally
rod 11 ere. RO BTG ALY iR TEENPE R AR Ot iRl # Ot R BTNV 8 £ ace
active rea@@atosandAU@Btuoerﬁlablyyl5td1é5al koxyl at ed pol ymers according to the
present;g25i nventi on may be used in detergent formul ations. The present

i nvention t é?%;ﬁgore relates in a further enbodinent to a surface active re-
agent conpri or consisting of at |east one al koxyl ated pol yner
according to the present invention. Preferably, the surface active reagent

i s sel ect edn ktepmi} dsrethgrpaegensmv@mmi el putyradricsprodict (I§thabing iat &rast b func-

pol yrer - {1 kil ALY G Sined Wb € cSHaLRALANA (a8l S1d ARYEH] Gugstr  act ant s,

protective su era ers I'spersants, surface no flcatlon
agents 15pI astics nodifiers and concrete pI asticizers. In a further
enbodi ment Ast inentomed erefore nbecauise rproisatséep (ipisdereedyent ad erhigh &mmanstucom 35

Pni/: in'?igoﬁt dgf%/lﬂf][%nzé’ﬁlﬁ] bk ﬁ@ﬁg%rﬁgiﬁdgﬁfoncﬂ&%?b%dbg chR b%h?co%cﬁ&%?;‘lrg% tr:aer o
o by PRUFERR peadEt e SRBN HRtecten aveigtt and ipah et pr et BHnaimgs ¢ he
fol | owi ng ewemwl msteculpDOwaiht /AIYR0I0PCINAERP2GIOMN0 6aBBSSIN Eistiipplien are ob-

Pr epar api omaiféd. Jolid ig |rﬂfbrl'_aﬂﬂfd oigial veBakdrheg @ Us BRUK IS0 p6|$/1'ﬁeréjlnf§t@d @nbf OH
Funct i onal ﬁaﬁukeggﬁ‘te.%v Afﬁe@pg%%eas{‘éje E’rﬁa‘?rgo§t§:9|ne8 ig @99(‘?}1 té gl gal

conti nuous po riza n red em ac gs of 5the
US 5, 508, 3@6%@&%&9@ ”@9 P@JV'@G@%DWUCWNB 0§F?étqdffi<‘<§0'§iﬁﬁ‘l‘?é$¢%(')d8n%ﬁ Proéﬁ%S and
pol y- ner ohatiaptsdehzabvestionpey prowid@igSsids ehging evith diffd@bt eorhpbetlicng, miabl e 1.

E;’L'ngl OH F%ﬂﬁxth%%nﬁﬂ?f@%‘?ﬁy&%@ %&gﬁérﬁnbﬁﬁ%[)@ EréL Foo'ﬁ%ﬁﬁ?'ﬁ\el 2

combln ion of steps (i) and (ii) according to the process of th present invention allows
therefore for separate tailoring of molecular characteristics of the polymeric product (1)
(backbone) and the alkylene oxide side chains. The polymeric product (1) and the al-
kylene oxide side chains may be different in their solubility parameters, glass transition
temperatures, chemical functionalities, average molecular weights, and so on, thus

30 allowing for a high degree of molecular design and ultimately properly tailoring and
control.

As examples showing the range of applicability of the alkoxylated polymers according
to the present invention obtained in the process of the present invention, it may be
35 considered that polymeric products (I) (backbones) having a low glass transition tem-
perature (Tg4) and alkoxylate side chains having a low glass transition temperature (Tg)
may lead to alkoxylated polymers which may be liquid bearing liable functional groups
and having a low viscosity. Such alkoxylated polymers are, for example, applicable to
low VOC polyurethane coatings or foams. Likewise, highly polar hydrophilic polymeric
40 products (l) (backbones) may be reacted with at least one alkylene oxide (polymer-
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filled) which has a low polarity and is hydrophobic (or vice versa) to tailor the surface
activity of the alkoxylated polymers. It can therefore be seen that the suitable hydro-
philic-hydrophobic combination with suitable molecular weight and glass transition
temperature combinations of the polymeric product (l) (backbone) and the alkoxylated

5 side chains will lead to surface active polymers tailored for high selectivity at oil/oil or
water/oil interfaces.

Since step (i) is carried out as a high temperature polymerization step it is one further
advantage of the process of the present invention that the alkoxylation in step (ii) can

10  be carried out in the same reaction train after or simultaneously with the radical co-
polymerization for preparing the polymeric product (1) in step (i), thus taking advantage
of the low viscosity and high reactivity of the polymeric product (l) at elevated tempera-
tures and thereby minimizing the reaction time and the reaction energy requirements.
However, it is also possible to carry out step (i) and step (ii) of the process of the pre-

15 sent invention in separate reaction trains, wherein the alkoxylation in step (ii) may be
carried out by any suitable process known in the art.

The at least one alkylene oxide employed in step (ii) may be any alkylene oxide known
by a person skilled in the art. Examples for suitable alkylene oxides are substituted or
20  unsubstituted alkylene oxides having 2 to 24 carbon atoms, for example, alkylene ox-
ides having halogen, hydroxy, non-cyclic ether or ammonium substituents. The follow-
ing suitable alkylene oxides are exemplarily mentioned: ethylene oxide, propylene ox-
ide (1,2-epoxy propane), 1,2-methyl-2-methylpropane, butylene oxide (1,2-epoxy bu-
tane), 2,3-epoxy butane, 1,2-methyl-3-methylbutane, 1,2-epoxy pentane, 1,2-methyl-3-
25 methylpentane, 1,2-epoxy hexane, 1,2-expoxy heptane, 1,2-expoxy octane, 1,2-epoxy
nonane, 1,2-expoxy decane, 1,2-epoxy undecane, 1,2-expoxy dodecane, 1,2-epoxy
cyclopentane, 1,2-epoxy cylcohexane (2,3-epoxypropyl)benzene, vinyl oxirane, gly-
cidylether, glycidol, epichlorohydrine, 3-phenoxy-1,2-epoxy propane, 2,3-epoxy me-
thylether, 2,3-epoxy ethylether, 2,3-epoxy isopropylether, 2,3-epoxy-1-propanol, (3,4-
30 epoxybutyl)stearate, 4,5-epoxypentyl acetate, 2,3-epoxy propanemethacrylate, 2,3-
epoxy propaneacrylate, glycidylbutylate, methylglycidate, ethyl-2,3-epoxy butanoate, 3-
(perfluoromethyl)propane oxide, 3-(perfluoroethyl)propane oxide, 3-
(perfluorobutyl)propane  oxide,  4-(2,3-epoxypropyl)morpholine,  1-(oxirane-2-yl-
methyl)pyrolidine-2-one, araliphatic alkylene oxide, especially styrene oxide, cyclodo-
35 decatriene-(1,5,9)-monoxide, and mixtures of two or more thereof.

Preferably, alkylene oxides selected from the group consisting of ethylene oxide, pro-
pylene oxide (1,2-epoxy propane), butylene oxide (1,2-butylene oxide, 2,3-butylene
oxide or isobutyleneoxide), 1,2-epoxy cyclopentane, 1,2-expoxy cyclohexane, cyclodo-
40  decatriene-(1,5,9)-monoxide, vinyl oxirane, styrene oxide and mixtures thereof. More
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preferably, the at least one alkylene oxide of step (ii) is selected from the group consist-

3
0

ing of propylene oxide, ethylene oxide, butylene oxide (1,2-butylene oxide, 2,3-butylene
oxide or isobutylene oxide), styrene oxide and mixtures thereof. Most preferably, pro-
pylene oxide and/or ethylene oxide are used as alkylene oxides in step (ii) of the proc-
ess of the present invention.

The preparation of the alkylene oxides mentioned before is known in the art. Most of
the alkylene oxides mentioned before are commercially available.

In addition, comonomers that will copolymerize with the alkylene oxide in the presence
of a catalyst complex can be used. Such comonomers include oxetanes as described
in US 3,278,457 and US 3,404,109 and anhydrides (maleic anhydride, succinic anhy-
dride or phthalic anhydride) as described in US 5,145,883 and US 3,538,043, which
yield polyethers and polyester or polyetherester sidechains, respectively. Lactones
(e.g. e-caprolactone or y-butyrolactone) as described in US 5,525,702 and carbon diox-
ide are examples of other suitable monomers that can be copolymerized with the al-
kylene oxides as described in US 6,762,278.

The alkoxylation in step (ii) of the present invention may be carried out in the presence
or absence of a catalyst. Suitable catalysts are double metal cyanide complex catalysts
(DMC-catalysts), amine catalysts such as DMEOA (dimethylethanolamine), tertiary
amines, preferably tertiary amines having aliphatic or cycloaliphatic residues, whereby
also mixtures of different tertiary amines may be used. Examples are trialkylamines,
like trimethylamine, triethylamine, tri-n-propylamine, triisopropylamine, dimethyl-n-
propylamine, tri-n-butylamine, triisobutylamine, triisopentylamine, dimethylbutylamine,
triamylamine, trioctylhexylamie, dodecyldimethylamine, dimethylcyclohexylamine, dibu-
tylcyclohexylamine, dicyclohexylethylamine, tetramethyl-lI,3-butanediamine, as well as
tertiary amines having an aliphatic group like dimethylbenzylamine, diethylben-
zylamine, a-methyl-benzyldimethylamine. Preferred trialkylamines are trialkylamines
having alltogether 6 to 15 carbon atoms like triethylamine, tri-n-propylamine, triisopro-
pylamine, dimethyl-n-propylamine, tri-n-butylamine, triisobutylamine, triisopentylamine,
dimethylbutylamine, triamylamine as well as dimethylcyclohexylamine, alkali metal or
alkaline earth metal hydroxide catalysts such as sodium hydroxide, potassium hydrox-
ide or cesium hydroxide, basic catalyst like metal alcanolates, such as metal metha-
nolates, metal ethanolates, metal butanolates, wherein the metal may be sodium, po-
tassium or cesium, or Bronsted-acidic catalyst such as mineral acids like montmorillo-
nite or Lewis acid-catalysts such as boron trifluoride. Besides the soluble basic cata-
lysts, non-soluble basic catalysts such as magnesium hydroxide or hydrotalcite are
also suitable. Preferably, the catalyst is selected from the group consisting of a double
metal cyanide complex catalyst (DMC-catalyst), an amine catalyst and an alkali metal
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15
or alkaline earth metal hydroxide catalyst such as sodium hydroxide or potassium hy-
droxide. More preferably, the catalyst is a DMC-catalyst, due to the fact that the DMC-
catalyst can initiate the alkoxylation reaction in step (ii) in the presence of functional
groups which are labile under basic conditions (e.g. ester groups).

Suitable DMC-catalysts are known in the art and, for example, described in WO
2005/113640, US 637673 B1, EP 1 214 368 B1 and DE-A 197 42 978. A particularly
preferred class of DMC-catalysts are zinc hexacyano cobaltates.

The DMC catalyst may be preconditioned by methods known by a skilled person. Ex-

amples for suitable methods are.

(@) a method wherein the DMC catalyst is preliminary dispersed in a H functional
costarter, a small amount of the alkylene oxide is added, followed by heating and
polymerization, and thus obtained preliminary activated DMC catalyst dispersion
is supplied;

(b) a method wherein the DMC catalyst is dispersed in at least one part of a H func-
tional costarter and supplied to the reactor together with the H functional co-
starter;

(c) a method wherein a so-called slurried DMC catalyst in a small amount of dispers-
ing medium is supplied;

(d) a method wherein a DMC suspension is formed and dried together with the
polymer backbone prior to the alkylene oxide dosing.

Suitable H functional costarters are mentioned below.

At the end of the alkoxylation step (ii), the product mixture obtained may be filtered to
remove the DMC catalyst.

The concentration of the catalyst for the alkoxylation step (ii) is selected to polymerize
the alkylene oxide at a desired rate or within a desired period of time. Generally, a suit-
able amount of catalyst is from 10 to 1000 parts by weight metal cyanide catalyst com-
plex per million parts of the product. For determining the amount of catalyst complex to
use, the weight of the product is generally considered to equal the combined weight of
alkylene oxide and initiator, plus any comonomers that may be used. More preferred
catalyst complex levels are from 50 to 500 ppm, especially from 100, to 250 ppm on
the same basis.

Additionally, H functional costarters may be used in the alkoxylation in step (ii) of the
present invention. Suitable H functional costarters are for example:
a. Monoles,
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b. Methanol, butanol, hexanol, heptanol, octanol, decanol, undecanol, dodecanol
tridecanol, tetradecanol, pentadecanol, hexadecanol, heptadecanol or octadeca-
nol,

c. Polyoles,

5 d. Ethylene glycol, propylene glycol, diethylene glycol, dipropylene glycol, glycerin,
trimethylol propane, pentaerythrit, sucrose, saccharose, glucose, fructose, man-
nose, sorbitol, hydroxyalkylated (meth)acrylic acid derivatives as well as alkoxy-
lated derivatives of the H functional costarters mentioned before up to a molecular
weight of about 1.500 D,

10 e. primary and/or secondary amines as well as thioles,

f. unsaturated compounds,

g. compounds comprising OH as well as allylic or vinylic groups, for example allylic
alcohol and the etherification products thereof with multivalent alcoholes, like bu-
tenol, hexenol, heptenol, octenol, nonenol, decenol, undecenol, vinyl alcohol, allyl

15 alcohol, geraniol, linalool, citronellol, phenol or nonylphenol; preferred alkyl resi-
dues are C, to Cy5 alkyl groups ,
h. iso-Prenol,
i. Phenoles.

20 In the case that the polymeric product (I) obtained in step (i) of the process of the pre-
sent invention comprises COOH functional groups, the alkoxylation according to step
(ii) can be performed without the use of a catalyst (autocatalytically). The resulting co-
polymers exhibit terminal OH groups at the poly(alkylene oxide) side chains obtained in
step (ii) which are susceptible for further derivatizations or reactions (e.g. reactions with
25 diisocyanates vyielding polyurethanes). It is therefore possible that step (ii), wherein a
polymeric product (I) comprising COOH functional groups is employed is carried out
firstly without the use of a catalyst (autocatalytically), whereby polymeric products (1)
comprising OH-functional groups are formed in situ. Subsequently, the obtained poly-
meric products (I) comprising OH functional groups may be further reacted with al-
30 kylene oxide with use of a catalyst, preferably a catalyst selected from the group of
catalysts mentioned before. The advantage of the use of polymeric products (1) com-
prising COOH functional groups in step (ii) of the process of the present invention is
that one can start directly from acrylic acid backbones which are accessible with less
raw material costs, since the “pre-synthesis” of hydroxyacrylates from acrylic acid and
35 alkylene oxides is not required anymore.

The alkoxylation in step (ii) of the process of the present invention is usually carried out
at a temperature of from 80 to 160°C, preferably 100 to 140°C, more preferably 110 to
130°C.

40
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The process step (i) may be carried out in the presence of the solvent. Suitable sol-
vents are known by a person skilled in the art and are all liquids which have no hydro-
gen-active functional groups and which are therefore inert towards the alkoxylation
process such as cyclic ethers (e.g. THF, dioxane, trioxane) or glycol diethers such as
5 ethylene glycol dimethylether or ethylene glycoldiethylether or diethylen glykol dimethyl
ether or diethylen glycol diethyl ether or esters such as butyl acetate or ketones such
as methylamylketone or acetone or aromatic solvents such as benzene, toluene, xy-
lenes, mesitylene and cumene. Also suitable solvents are N,N-dimethylformamide as
well as N,N-dimethyacetamide or dimethyl sulfoxide. Preferrably, toluene, tetrahydrofu-
10  rane or dioxane are used as solvents.

The alkoxylation in step (i) may be carried out by any process known in the art, for
example continuously, batchwise, semi batchwise or by continuous feeding of the start-
ing materials.

15
In one preferred embodiment step (ii) is carried out by a continuous feed process,
wherein one or more of the starting materials are added by a continuous feed process.
In one embodiment at least a part of the H functional costarter is continuously added to
the reactor during the alkylation step (ii). Optionally, the alkylene oxide may additionally

20 continuously added to the reactor. However, instead of the alkylene oxide, the poly-
meric backbone may continuously added to the reactor. With respect to the other com-
ponents which are not continuously added, the process is preferably a semi batch
process. The preferred catalyst in said embodiment is a double metal cyanide complex
catalyst (DMC-catalyst). Examples for continuous feed processes are described in WO

25  97/29146 and WO 99/14258.

In a further preferred embodiment the alkoxylation in step (ii) is carried out as continu-
ous process. The alkylene oxide, the polymeric backbone, the catalyst, which may be
preferably a double metal cyanide complex catalyst (DMC-catalyst) or an amine cata-

30 lyst as well as the optionally used H functional costarter are in the case added continu-
ously into the reactor and the desired reaction product is removed continuously. Exam-
ples for continuous processes are described in WO 98/03571 and EP 1 469 027.

35  Stripping

To remove volatiles, the reaction mixture obtained after the alkylation step (ii) is pref-
erably stripped in a stripping process known by a person skilled in the art. The stripping
may be an inert gas, for example nitrogen and/or water vapour stripping which is pref-
40  erably carried out at a temperature of from 50 to 200°C, preferably 60 to 180°C, more
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preferably 80 to 160°C and most preferably 90 to 150°C. The pressure to be applied in

the stripping process depends on the circumstances. Preferably, the pressure is at

most 1 x 10° N/m?, more preferably at most 0.5 x 10° N/m? and most preferably at most

0.3 x 10° N/m?% A suitable stripping process is for example described in WO
5 2005/121214 or DE 103 24 998 A1.

In step (ii) of the process of the present invention, poly(alkylene oxide) side chains on
the polymeric product (1) are obtained. Said side chains preferably have a weight aver-
age molecular weight of from 50 to 50,000 g/mol, preferably from 100 to 40,000 g/mol

10  and more preferably from 500 to 30.000 to g/mol. This range describes the sum of the
molecular weights of the poly(alkylene oxide) side chains, not the molecular weight of
one side chain. Each side chain preferably has a weight average molecular weight of
from 50 to 5000 g/mol.

15  The poly(alkylene oxide) side chains obtained in step (ii) of the process of the present
invention can be in the form of homopolymers, block copolymers or random copoly-
mers. Homopolymers are in the meaning of the present invention, homopolymeric side
chains prepared by one alkylene oxide, whereby suitable alkylene oxides are men-
tioned before. Preferred homopolymeric side chains are prepared by ethylene oxide or

20  propylene oxide. Block copolymers are in the meaning of the present invention block
copolymeric side chains prepared by two or more different alkylene oxides, whereby
suitable alkylene oxides are mentioned before. The block copolymers are prepared by
adding first one specific alkylene oxide and adding thereafter a further specific alkylene
oxide. The block copolymers may comprise two or more different blocks, e.g. AB

25 Dblocks, wherein the A block is, for example, a polypropylene oxide block and the B
block is, for example, a polyethylene oxide block (or vice versa) or ABA blocks, wherein
the A block is polypropylene oxide block, the B block is a polyethylene oxide block and
the further A block is again a polypropylene oxide block (or vice versa). In this case, the
polymeric product (1) is firstly reacted with propylene oxide and thereafter reacted with

30 ethylene oxide (or vice versa) and — in the case of ABA blocks — again reacted with
propylene oxide (or vice versa). Random copolymers are in the meaning of the present
invention random copolymeric side chains which are obtained by adding a mixture of
two or more different alkylene oxides, wherein suitable alkylene oxides are mentioned
before, preferably ethylene oxide and propylene oxide, are reacted at the same time

35  with the polymeric product (1). It is also possible that the block copolymeric side chains
comprise a block A’ which is a random copolymer and a block B which is a homopoly-
mer.
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In one preferred embodiment, the homopolymerization of ethylene oxide or propylene
oxide or the copolymerization of propylene oxide and ethylene oxide to form block co-
polymers is preferred.

5 In a further embodiment, the present invention concerns an alkoxylated polymer ob-
tained by a process according to the present invention. Preferred monomers employed
for the preparation of the polymeric product (I) (backbone) as well as preferred alkylene
oxides or mixtures thereof employed for the preparation of the poly(alkylene oxide) side
chains of the alkoxylated polymer are mentioned before. The alkoxylated polymers

10  comprise a very homogeneous microstructure with a homogeneous distribution of the
poly(alkylene oxide) side chains along the polymeric product (I) (backbone). Further,
the alkoxylated polymers of the present invention comprise a narrow composition dis-
tribution as well as a narrow molecular weight distribution (polydispersity M,,/M,), which
is — especially in the case of alkoxylated polymers starting from polymers having an OH

15 functional backbone — in general at most 4.5, preferably 1.2 to 4.0, more preferably 1.4
to 3.7. However, depending on the application of the alkoxylated polymer, it is also
possible to prepare alkoxylated polymers having a broader molecular weight distribu-
tion.

20 The weight average molecular weight of the alkoxylated polymers according to the pre-
sent invention can also be tailored depending on the application of the alkoxylated
polymers. The weight average molecular weight of the alkoxylated polymer is in gen-
eral in the range of from 1000 to 75,000 g/mol, preferably in the range of from 1500 to
50,000 g/mol.

25
The alkoxylated polymer of the present invention has in general a OH value of from 5
to 400 mg KOH/g, preferably from 20 to 300 mg KOH/g. The acid value is in general of
from 10 to 0.001 mg KOH/g, preferably from 1 to 0.01 mg KOH/g. The OH value de-
pends on the functional backbones (COOH or OH) of the polymer used as starting ma-

30 terial.

If the alkoxylated polymer obtained is a liquid polymer, the viscosity at 25°C is gener-
ally in the range of from 500 to 50.000 mPas, preferably 1000 to 20.000 mPas.

35 The molecular weights mentioned in the present application are average molecular
weights, and the molecular weights and the polydispersity are determined by SEC
methods, using a polystyrene matrix as a reference. The viscosity (25°C) is determined
according to DIN 51 550. The OH value is determined according to DIN 53240" and the
acid value is determined according to DIN EN ISO 3682.

40
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According to the invention, it is additionally possible to add one or more stabilizers to
the reaction mixture or to one of the components before or after the alkylation step (ii)
or during or after stripping, if a stripping is carried out. Said stabilizer can prevent the
formation of undesired byproducts due to oxidation processes.

In the present invention, all stabilizers known to a person skilled in the art can in princi-
ple be used. These components include for example antioxidants, synergistic agents
and metal deactivators.

10  Antioxidants used are, for example, sterically hindered phenols and aromatic amines.

Examples of suitable phenols are alkylated monophenols, such as 2,6-di-tert-butyl-4-
methylphenol (BHT), 2-butyl-4,6-dimethylphenol, 2,6-di-tert-butyl-4-methoxyphenol,
2,6-di-tert-butyl-4-ethylphenol,  2,6-di-tert-butyl-4-n-butylphenol,  2,6-di-tert-butyl-4-
15  isobutylphenal, 2,6-dicyclopentyl-4-methylphenol, 2-(a-methylcyclohexyl)-4,6-
dimethylphenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol, 2,6-di-tert-
butyl-4-methoxymethylphenol, linear nonylphenols or nonylphenols branched in the
side chain, such as 2,6-dinonyl-4-methylphenol, 2,4-dimethyl-6-(1'-methyl-undec-1'-
yhphenol, 2,4-dimethyl-6-(1"-methyl-heptadec-1'-yl)phenol, 2,4-dimethyl-6-(1'-methyl-
20  tridec-1"-yl)phenol and mixtures thereof;

alkylthiomethylphenols, such as 2,4-dioctylthiomethyl-6-tert-butylphenol, 2,4-di-

octylthiomethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-ethylphenol, octyl (3,5-di-tert-

butyl-4-hydroxyphenyl)propionate (Irganox [1135) or 2,6-didodecylthiomethyl-4-
25 nonylphenol;

tocopherols, such as a-tocopherol, B-tocopherol, y-tocopherol, d-tocopherol and mix-
tures thereof;

30 hydroxylated thiodiphenyl ethers, such as 2,2'-thiobis(6-tert-butyl-4-methylphenol), 2,2'-
thiobis(4-octylphenol), 4,4'-thio-bis(6-tert-butyl-3-methylphenol), 4,4'-thiobis(6-tert-butyl-
2-methylphenol), 4,4'-thiobis(3,6-di-sec-amylphenol), thiodiphenylamine (phenothiaz-
ine), or 4,4'-bis(2,6-dimethyl-4-hydroxyphenyl) disulfide;

35 alkylidenebisphenols, such as 2,2-methylenebis(6-tert-butyl-4-methylphenol), 2,2'-
methylenebis(6-tert-butyl-4-ethylphenol), 2,2'-methylenebis(6-tert-butyl-4-butylphenol),
2,2'-methylenebis[4-methyl-6-(a-methylcyclohexyl)phenol], 2,2'-methylenebis(4-methyl-
6-cyclohexylphenol), 2,2'-methylenebis(6-nonyl-4-methylphenol), 2,2'-
methylenebis(4,6-di-tert-butylphenol), 2,2'-ethylidenebis(4,6-di-tert-butylphenol), 2,2'-

40 ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2'-methylenebis[6-(a-methylbenzyl)-4-
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10
and other phenols, such as methyl (3,5-di-tert-butyl-4-hydroxyphenyl)propionate
(PS40), octadecyl (3,5-di-tert-butyl-4-hydroxyphenyl)propionate (Irganox 11076), N,N'-
hexamethylenebis(3,5-di-tert-butyl-4-hydroxyhydrocinnamide), tetrakisimethylene(3,5-
di-tert-butyl-4-hydroxyhydrocinnamoyl)lmethane, 2,2'-oxamidobis[ethyl-3(3,5-di-tert-
15  butyl-4-hydroxyphenyl)]propionate  or  tris-(3,5-di-tert-butyl-4-hydroxybenzyl)  iso-
cyanurate.

Examples of suitable amines are 2,2,6,6-tetramethylpiperidine, N-methyl-2,2,6,6-
tetramethylpiperidine, 4-hydroxy-2,2,6,6-tetramethylpiperidine, bis(2,2,6,6-tetramethyl-

20  4-piperidyl) sebacate, bis(N-methyl-2,2,6,6-tetramethyl-4-piperidyl) sebacate, butylated
and octylated diphenylamines (Irganox 15057 and PS30), N-allyldiphenylamine, 4-
isopropoxydiphenylamine, N-phenyl-1-naphthylamine, N-phenyl-2-naphthylamine, 4-
dimethylbenzyldiphenylamine, etc.

25 Synergistic agents include, for example, compounds from the group consisting of the
phosphites, phosphonites and hydroxylamines, for example triphenyl phosphite, di-
phenyl alkyl phosphites, phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl
phosphite, trioctadecyl phosphite, tris(2,4-di-tert-butylphenyl) phosphite, diisodecyl pen-
taerythrityl diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythrityl diphosphite, bis(2,6-

30 di-tert-butyl-4-methylphenyl) pentaerythrityl diphosphite, bisisodecyloxypentaerythrityl
diphosphite, bis(2,4-di-tert-butyl-6-methylphenyl) pentaerythrityl diphosphite, bis(2,4,6-
tri-tert-butylphenyl) pentaerythrityl diphosphite, tristearyl sorbitol trisphosphite,
tetrakis(2,4-di-tert-phenyl) 4.4'-biphenylene diphosphite, 6-isooctyloxy-2,4,8,10-tetra-
tert-butyl-12H-dibenzo[d,g]-1,3,2-dioxaphosphocin, 6-fluoro-2,4,8,10-tetra-tert-butyl-12-

35 methyl-dibenzo[d,g]-1,3,2-dioxaphosphocin, bis(2,4-di-tert-butyl-6-
methylphenyl)methylphosphite, bis(2,4-di-tert-butyl-6-methylphenyl)  ethylphosphite,
N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine, N,N-dioctylhydroxylamine, N,N-
dilauylhydroxylamine, N,N-ditetradecylhydroxylamine, N,N-dihexadecylhydroxylamine,
N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecylhydroxylamine, N-heptadecyl-
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N-octadecylhydroxylamine or N,N-dialkylhydroxylamine from hydrogenated tallow fatty
amines;

metal deactivators are, for example, N'-diphenyloxalamide, N-salicylal-N'-
5 salicyloylhydrazine, N,N'-bis(salicyloyl)hydrazine, N,N'-bis(3,5-di-tert-butyl-4-
hydroxyphenylpropionyl)hydrazine, 3-salicyloylamino-1,2,4-triazole,
bis(benzylidene)oxalic acid dihydrazide, oxanilide, isophthalic acid dihydrazide, sebacic
acid bisphenylhydrazide, N,N'-diacetyladipic acid dihydrazide, N,N'-bissalicyloyloxalic
acid dihydrazide and N,N'-bissalicyloylthiopropionic acid dihydrazide.
10
Stabilizers preferred according to the invention are 2,6-di-tert-butyl-4-methylphenol
(BHT), octyl (3,5-di-tert-butyl-4-hydroxyphenyl)propionate (Irganox 11135), thiodi-
phenylamine (phenothiazine), methyl (3,5-di-tert-butyl-4-hydroxyphenyl)propionate
(PS40), octadecyl (3,5-di-tert-butyl-4-hydroxyphenyl)propionate (Irganox 11076) and
15  butylated and octylated diphenylamines (Irganox 15057 and PS30).

The alkoxylated polymers of the present invention can in one embodiment be used for
preparing polyurethanes, for example, in the form of rigid or flexible foams, elastomers,
coatings, sealants, adhesives, embedding compositions or crosslinkers. The polyure-

20 thanes can be produced by methods known in the art, for example by reacting the
alkoxylated polymers of the present invention with isocyanates or polyisocyanates,
preferably diisocyanates, as described, for example, in Kunststoff-Handbuch, Vol. VI,
“Polyurethane”, 3" edition, 1993, edited by Dr. G. Oertel (Carl Hanser Verlag Munich).
Depending on the desired properties of the polyurethanes, it is possible to use the

25 alkoxylated polymers of the present invention either alone or together with other com-
pounds having at least two hydrogen atoms which are reactive toward isocyanate
groups. As compounds which have at least two hydrogen atoms which are reactive
toward isocyanate groups and can be used together with the alkoxylated polymers ac-
cording to the present invention for the reaction with polyisocyanates, polyester alco-

30 hols, and polyether alcohols, and, optionally, bifunctional or polyfunctional alcohols and
amines, known as chain extenders and crosslinkers are included. It is also possible to
use catalysts, blowing agents and customary auxiliaries and/or additives.

In a further embodiment, the present invention therefore relates to a process for pre-
35 paring polyurethanes by reaction of the alkoxylated polymer according to the present

invention with isocyanates or polyisocyanates as well as to polyurethanes prepared by

the process mentioned before. Suitable embodiments of the process as well as suitable

isocyanates and polyisocyanates are mentioned in the literature mentioned before.

Further, suitable further components which may be used in the preparation of the poly-
40  urethanes according to the present invention are mentioned before.
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The alkoxylated polymers of the present invention are not only suitable for the prepara-
tion of polyurethanes. The following reactions of the alkoxylated polymers are also in-
cluded by the present invention:

i) Reaction of the terminal OH groups of the alkoxylated polymers with diisocyanates
or monoisocyanates not to prepare polyurethanes therefrom but to introduce addi-
tional side chains, for example fatty alcohols or other blocks or functionalites;

i) Esterification of the terminal OH groups of the alkoxylated polymers with carboxylic

10 acids or derivatives thereof, for example fatty acids, acrylic acids and/or methacrylic
acids, to introduce polymerizable functional groups;

i) Etherification of the terminal OH groups of the alkoxylated polymers, for example via
allylation, vinylation or alkylation;

iv) Sulfonation and/or phosphonation terminal OH groups of the alkoxylated polymers

15 to introduce ionic functional groups.

Furthermore, beside the use of the alkoxylated polymers of the present invention for
preparing polyurethanes, the alkoxylated polymer according to the present invention
can be used as steric stabilizers for polymer-filled polyols, as non-ionic surfactants, as
20 electrosteric surfactants, as protective colloids, as superabsorbers, as dispersants,
especially as waterborne and solventborne pigment and mineral dispersants, as sur-
face modification agents, especially as surface modification agents for coatings and
plastics, as plastics modifiers, as concrete plasticizers or further traditional uses of sur-
face active reagents. Additionally, the alkoxylated polymers according to the present
25 invention may be used in detergent formulations.

The present invention therefore relates in a further embodiment to a surface active re-
agent comprising or consisting of at least one alkoxylated polymer according to the
present invention. Preferably, the surface active reagent is selected from the group

30 consisting of steric stabilizers for polymer-filled polyols, non-ionic surfactants, eletros-
teric surfactants, protective colloids, superabsorbers, dispersants, surface modification
agents, plastics modifiers and concrete plasticizers.

In a further embodiment, the present invention relates to detergent formulations com-

35 prising at least one alkoxylated polymer according to the present invention. Suitable
further components of the detergent formulation are known by a person skilled in the
art.

The invention is illustrated by the following examples:
40
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Table 1. Solid OH Functional Backbones

Characteristics/ID Example Example Example Example Example Example Example Example

1-1 1-4 1-5 1-6 1-7 1-8

1-2 1-3

REACTOR FEED COM-
POSITION
Styrene (S) (wt.%) 30 30 30 55 55 55 55 55
Methyl Methacrylate 25 25 25 - - - - -
(MMA) (wt.%)
Hydroxyethyl Methacry- 20 20 20 20 20 20 20 20
late (HEMA) (wt.%)
Hydroxyethyl Acrylate 15 15 15 15 15 15 15 15
(HEA) (wt.%)
Di-tertbutyl Perxyde
(wt.%) 0.3 0.3 0.3 0.3 0.3 0.3 1.0 1.0
Isopropanol (wt.%) 9.7 9.7 9.7 9.7 9.7 9.7 9.0 9.0
REACTION CONDI-
TIONS
Reactor Temperature (°C) 204 193 188 193 207 204 193 204
Residence Time (minutes) 12 12 12 12 12 12 12 12
BACKBONE CHARAC-
TERISTICS
Mn 3,530 4,719 5,183 6,215 4,333 5,072 4,222 3,235
Mw 9,317 13,051 15,546 20,870 12,954 14,818 11,975 8,351
Mw/Mn 2.64 2.77 3.00 3.36 2.99 2.92 2.84 2.58
Fn (OH groups/chain) 11.1 14.9 16.4 19.6 13.7 16.0 13.3 10.2
OH # 185 185 185 185 185 185 185 185
Polarity (% O2 w/w) 24.0 24.0 24.0 15.0 15.0 15.0 15.0 15.0
Tg ( midpoint °C) 55 60 64 63 69 68 69 65
Characteristics/ID Example Example Example Example Example Example

1-9 1-10 1-11 1-12 1-13 1-14
REACTOR FEED COM-
POSITION
Styrene (S) (wt.%) 30 30 30 55 55 55
Methyl Methacrylate 40 40 40 15 15 15
(MMA) (wt.%)
Hydroxyethyl Methacry- 5 5 5 5 5 5
late (HEMA) (wt.%)
Hydroxyethyl Acrylate 15 15 15 15 15 15

(HEA) (wt.%)
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15

Backbones Characteristics/ID Exanple 3-1

Styrene (S) (wt.% 20
20 20 Metwol2oMabmeoryl ate (MVA) (W . % 40 40 40 Acryli c PATIER2@(1AMF4368\ . %) 30

Perxyde (wt.%9 0.2 128 0.5 Acetone (Wm.%
React or Tenperature (C) 209 216 216 Residence Tine

9.8 9.0 9.5

Di-tertbutyl Peroxide

(wt.%) 0.3 0.3 0.3 0.3 0.3 0.3
Isopropanol (wt.%) 9.7 9.7 9.7 9.7 9.7 9.7
REACTION CONDI-

TIONS

Reactor Temperature (°C) 188 196 204 190 196 204
Residence Time (minutes) 12 12 12 12 12 12
BACKBONE CHARAC-

TERISTICS

Mn 5,080 4,308 3,402 6,496 5,612 4,738
Mw 16,264 12,694 9,394 22,891 19,403 14,702
Mw/Mn 3.20 2.95 2.76 3.52 3.46 3.10
Fn (OH groups/chain) 9.4 8.0 6.3 12.0 10.4 8.7
OH # 110 110 110 110 110 110
Polarity (% 02) 24.0 24.0 24.0 15.0 15.0 15.0
Tg ( midpoint °C) 66 63 57 71 66 65

The molecular weights mentioned are average molecular weights and the molecular
weights and the polydispersity are determined by SEC methods, using a polystyrene
matrix as a reference. The OH value is determined according to DIN 53240°. Tg is de-
termined according to I1ISO 11357-2:1999. Fn, OH# and Polarity are based on
stoichiometric computations from monomer feed composition and Mn.

Example 2: Preparation of liquid OH Functional Backbones:

Six (6) different OH Functional Backbones were designed and prepared in a 2 gal free
radical continuous polymerization reactor system according to the teachings of the US
5,508,366 (columns 6 through 9). The specific synthesis conditions and polymer char-
acterization parameters are given in Table 2 below.

Table 2. Liquid OH Functional Backbones

Characteristics/ID Example 2-1 | Example 2-2 | Example 2-3 | Example 2-4 | Example 2-5 | Example 2-6
REACTOR FEED COMPOSITION

Butyl Acrylate (BA) (Y% w) 49 49 49

2-Ethyl Hexyl Acrylate (2-EHA %) 49 49 49
Hydroxyethyl Acrylate (HEA) (wt.%) 31 31 31 31 31 31
Di-tertbutyl Perxyde (wt.%) 2 2 2 2 2 2
Isopropanol (wt.%) 18 18 18 18 18 18
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3,213 1,757 2,043 Mv 9,176 3,683 4,657 MV Mh 2.86 2.10 2.28 Fn ( COOH

gr oups/ chaionp1110492008. 0 9. 3 Acid # 233.3 231.4 231. 8 Pol acirpp2¢1%0633s8 29. 0
29.0 29.0 Tg ( mdpoint C) 95.4 83.0 852¢ The nol ecul ar wei ghts nenti oned
are average nol ecul ar wei ghts and the nol ecul ar weights and the

pol ydi spersity are determ ned by SEC net hods, using a polystyrene

REACTION CONDITIONS

Reactor Temperature (°C) 204 210 193 193 204 210
Residence Time (minutes) 12 12 12 12 12 12
Mn 1,274 1,209 1,419 1,349 1,221 1,165
Mw 2,021 1,889 2,330 2,067 1,853 1,730
Mw/Mn 1.59 1.56 1.64 1.53 1.50 1.48
Fn (OH groups/chain) 4.3 4.1 4.8 4.5 4.1 3.9
OH # 185 185 185 185 185 185
Polarity (% 02) 315 315 315 27.0 27.0 27.0
Viscosity (Brookfield#4@25°C) (mPa/s) 32,000 27,050 52,900 34,250 22,200 9,980

The molecular weights mentioned are average molecular weights and the molecular
weights and the polydispersity are determined by SEC methods, using a polystyrene
matrix as a reference. The OH value is determined according to DIN 53240°. Tg is de-

5 termined according to I1ISO 11357-2:1999. Fn, OH# and Polarity are based on
stoichiometric computations from monomer feed composition and Mn.

Example 3: Preparation of Solid COOH Functional Backbones:

10
Three (3) different COOH Functional Backbones were designed and prepared in a 2
gal free radical continuous polymerization reactor system according to the teachings of
the the US 4,546,160 (columns 5 through 11). The specific synthesis conditions
and polymer characterization parameters are given in Table 3 below.

15

Table 3. Solid COOH Functional Backbones

Characteristics/ID Example 3-1 Example 3-2 Example 3-3
REACTOR FEED COMPOSI-

TION

Styrene (S) (wt.%) 20 20 20
Methyl Methacrylate (MMA) 40 40 40
(wt.%)

Acrylic Acid (AA) (Wt.%) 30 30 30
Di-tertbutyl Perxyde (wt.%) 0.2 1.0 0.5
Acetone (Wt.%) 9.8 9.0 9.5
REACTION CONDITIONS

Reactor Temperature (°C) 209 216 216
Residence Time (minutes) 12 12 12




matri
Tg is

X as a reference.
de-

The OH value is determ ned according to DIN 53240'.
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4- 2 Bxanpte 4-3 Exanpte 4-4 [Exanpt e 4-5 [REACTOR FEED COVPOSHTHON But yl
Acryl aM&/NIBA) (9% w) 58 58 -- 35 2860 2-Et hyl Rel¥yl Adryl at?&8(2- EHA) -- --
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(W % . . .
Acid # 233.3 2314 231.8
Polarity (% 02) 29.0 29.0 29.0
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The molecular weights mentioned are average molecular weights and the molecular
weights and the polydispersity are determined by SEC methods, using a polystyrene
matrix as a reference. The OH value is determined according to DIN 53240°. Tg is de-
5 termined according to ISO 11357-2:1999. Fn and Polarity are based on stoichiometric
computations from monomer feed composition and Mn. The acid value is determined
according to ISO 2114:2000.
10 Example 4: Preparation of Liquid COOH Functional Backbones:
Six (6) different COOH Functional Backbones were designed and prepared in a 2 gal
free radical continuous polymerization reactor system according to the teachings of the
US 4,546,160 (columns 5 through 11). The specific synthesis conditions and poly-
15 mer characterization parameters are given in Table 4 below.

Table 4. Liquid COOH Functional Backbones

Characteristics/ID Example 4-1 | Example 4-2 | Example 4-3 | Example 4-4 | Example 4-5
REACTOR FEED COMPO-

SITION

Butyl Acrylate (BA) (% w) 58 58 35 35.0
2-Ethylhexyl Acrylate (2- 58

EH A)y vl Acrylate ( 23 23.0
Acrylic Acid (AA) (% w) 32 32 32 27 27.0
Di-tertbutyl Peroxyde

(Wt.%) v Y 2 2 2 2 2
Acetone (wt.%) 8 8 8 13 13
REACTION CONDITIONS

Reactor Temperature (°C) 216 210 208 224 212
Residence Time (minutes) 12 12 12 12 12
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BACKBONE CHARAC-
TERISTICS
Mn 1,736 1,867 1,858 1,401 1,554
Mw 3,567 4,002 3,815 2,435 2,815
Mw/Mn 2.05 2.14 2.05 1.74 1.81
Fn (COOH groups/chain) 8.4 9.1 9.0 6.3 6.9
Acid # 226 229 227 187 195
Polarity (% 02) 31.5 31.5 26.5 29.0 29.0
Tg ( midpoint °C) 6.3 9.2 2.8 4.5 5.0

The molecular weights mentioned are average molecular weights and the molecular
weights and the polydispersity are determined by SEC methods, using a polystyrene
matrix as a reference. The OH value is determined according to DIN 53240°. Tg is de-

5 termined according to ISO 11357-2:1999. Fn and Polarity are based on stoichiometric
computations from monomer feed composition and Mn. The acid value is determined
according to ISO 2114:2000.

10 Example 5: Propoxylation of a solid OH Functional Backbone

A solution of the copolymer backbone from example 1-1 (50.0 g) in 50 mL dry toluene
and a zinc hexacyano cobaltate double metal cyanide complex catalyst (170 mg sus-
pended in PPG 2000) were added to a 300 mL stainless steel reactor and heated to
15 130 °C. The mixture was evacuated three times to remove the oxygen from the reac-
tion mixture. After that, propylene oxide (20.0 g) was added to initiate the catalyst. After
activation, the propylene oxide dosing was continued for 60 min at a dosing speed of
2.5 mL/min. The product was kept at 130°C for 30 min after alkylene oxide addition
was completed and then the mixture was subjected to vacuum for 30 min to remove
20 the solvent yielding a hybrid copolymer with the following analytical data:
OH value: 21.0 mg KOH/g
Acid value: 0.03 mg KOH/g
M,: 31482
Mn: 8856
25 Polydispersity: 3.6

Example 6: Propoxylation of a liquid OH Functional Backbone
The copolymer backbone from example 2-2 (100 g) and a zinc hexacyano cobaltate

30 double metal cyanide complex catalyst (120 mg suspended in PPG 2000) were added
to a 300 mL stainless steel reactor. The mixture was evacuated at 130°C for 1 h to re-



Mh 1,736 1,867 1,858 1,401 1,554 Mv 3,567 4,002 3,815 2,435 2, 815 Mv M
2.05 2.14 2.05 1.74 1.81 Fn (COOH groups/chain) 8.4 9.1 9.0 6.3 6.9 Acid #
226 229 28020803496 Pol arity (% 02) 31.5 31.5 26.5 29. 0PRI/EP20g/064388 dpoi nt
C) 6.3 9.2 29

move residual water. Propylene oxide (20 g) was then added at 130 °C to the reaction

mixture at a dosing rate of 2.5 mL/min. After addition of the alkylene oxide the product

was kept at 130°C for additional 30 min to ensure complete conversion. After the reac-

tion was completed the product was then vacuum-stripped for 30 min yielding a hybrid
5 copolymer with the following analytical data:

Hydroxy Value 92.1 mg KOH/g
Viscosity (25°C) 8543 mPa's
My, 1703
Mn 1006

10  Polydispersity 1.69

Example 7: Propoxylation of a solid COOH Functional Backbone

A solution of the copolymer backbone from example 3-1 (50.0 g) in 50 mL of dioxane

15 and a zinc hexacyano cobaltate double metal cyanide complex catalyst (195 mg sus-
pended in PPG 2000) were added to a 300 mL stainless steel reactor and heated to
130 °C. The mixture was evacuated three times to remove the oxygen from the reac-
tion mixture. After that, propylene oxide (58.2 g) was added with a dosing speed of 2.5
mL/min. After the reaction was completed, which was indicated by a constant pressure,

20 the reaction mixture was subjected to vacuum to remove the solvent yielding a highly
viscous hybrid copolymer with the following analytical data:

Hydroxy Value 102.1 mg KOH/g
My: 27828
Mh: 2627

25 Polydispersity: 10.6

Example 8: Propoxylation of a liquid COOH Functional Backbone

The copolymer backbone from example 4-3 (57.6 g) and a zinc hexacyano cobaltate
30 double metal cyanide complex catalyst (195 mg suspended in PPG 2000) were added

to a 300 mL stainless steel reactor. The mixture was evacuated for 130°C for 1 h. Pro-

pylene oxide (11.5 g) was added to initiate the catalyst. After activation, propylene ox-

ide dosing was continued for 18 min at a dosing rate of 2.5 mL/min). The product was

heated to 130°C after alkylene oxide addition and then vacuum stripped for 30 min
35 vyielding a viscous hybrid copolymer with the following analytical data:

Hydroxy Value 57.4 mg KOH/g
Acid Value 28.7 mg KOH/g
Viscosity 11876 mPas
My, 36550

40 M, 2340



2.8 4.5 5.0 The nol ecul ar wei ghts nentioned are average nol ecul ar wei ghts
and the nol ecul ar wei ghts and the pol ydi spersity are determ ned by SEC

met hods, wei2ng/@9pPol ystyrene matri x as a reference. The POHRP2010064388
determ ned according to DIN 53240'. Tg 88 de- 5 term ned according to | SO
11357-2: 19 Fn_and Pol arit re based on stoichionetric conputations from
nonomner fe%gﬂygbsr%gséq?/ti on and)fﬁfﬁ. The acid value is determ ned according to

| SO 2114: 2000. 10 Exanple 5: Propoxylation of a solid OH Functional

Backboge ABxakmglée @n Rrbpbhyﬂaﬁapaifyaﬂmuhacbmnb | Q:Ufnbﬂghﬂ)t()?mmmb[ WwithbOt ((jheg) in
50 nL dry J G 0 cobaltate double netal cyanide

conpl ex caﬁ)g%ﬁ&(o?%g %&ﬁ!&ﬁﬁgﬁpi n PPG 2000) were added to a 300 nL
stainl eSs steel reactor and heated to 15 130 C. The ni xture was evacuat ed

t hr ee ti megheaopelymeebadkbons frgmrexbmpia 4-3¢1032Ag) was adied toree300Mnt estaitlbsd |

et vat i on. epeacke, hSboley GEgeac RISl 10 onR i Ebwts ofie 8309 i ng
Speed of 2 s HOnRGE s JaTe" aRenRbHT 14T B4 36eSRg e s Ry ey en
oxi de addi tpreshucihves deaieded eB0&n @ftehalkylehe oxidg taddiionaed ) sadueidh stgpretuum
for 30101 N {$rBO AMONSAIRG atVitR o8O hMRRtcopb§h@dr Rih themiiviifg eRARicaNBsta t h t he
fol |l ow ng 3‘@?@%} 'M%'Tlul dat a: 41}/glnl11ek I2_| .0 ng KOH g Acid value: 0.03 ng
KOH g Mw. . M %8856 25 PO 'ydi%pgr ty: 3.6 Exanple 6: Propoxylation of
a liquid OAcELYi?'Y¢ onal Backb8ReNTKEHSpol yner backbone from exanple 2-2
(100 g) and/iscogiyn@shexacyano2esbmPagt e 30 doubl e netal cyani de conpl ex
catal yst (320 ng suspended i PG 2000) were added to a 300 nL stainless
steel reactor. The mi xture was evacuated at 130C for 1 h to re- WO

2011/ 039203fCT/ EP2010/ 06438829 nove residual water. Propyl ene oxide (20 g)
was then adibbdispersi@0 C to tH reaction m xture at a dosing rate of 2.5
mL/mn. After addition of the al kyl ene oxide the product was kept at 130C

for additiqnal 30 mn to ensur 0 conversion. After the reaction was
comheted EREMA e NGLuRRE ST o TR BT G FBAkRS e 1 yi b i ng & hybr
5copolymer with the foll ow ng anal ytical data: Hydroxy Value92.1 ng KOH g
Vi scosipby (TAe@dpefderiacrodWeliféhs dMaAR621B0Mpl ydhsdarshd Vdxfalx aopdigte :
Propoxyl at i @Is i% Fu ¢ :1@ %ﬁgkgﬂ e éﬂy f 9a% éh
copol yner gggﬁlgor?legaf& m 8)%%'% (%éllysgggé(b §)Su| ‘gg@ﬁ AL #%@Qar?er fgd%dnd a
zi nc hexacyaAc08 shapipllessHsem Ireadit e apdwiedeascorasiaird @af a0 sior (| 1o ray
ﬁuspegded infovieresid 04 yatave Ethyathdantideq 73, 73) vaslthet addddestsi 3ot°€ab thieaatisn and
eated to T T ¥ i xygen
e o 1 i B e i el g
w t h a<dosi - ) ! 2°Whi ch
was i ndi cattied vins e@nuuetsd dme ppdestswasthedOtaheumsdipped iom3k i gieldirg 3 sbiject ed
wth the | ‘{E{F“W g‘n‘*&?%f@%?ﬁgﬁfﬂﬁ*&”‘“@ié%!"gﬁ”a‘%yaﬁé‘r'%‘%%;%f%{?Lhdof"°2°I ! qui d
COOH Funct i Héquééé%’oone The & ;5‘65?{?9@?9 backbone from exanmple 4-3 (57.6 Q)
and a zi nc Mvexacyano cobal t abé01

30 M, 1878

Polydispersity 3.03



30 doubl e netal cyani de conplex catalyst (195 ng suspended in PPG 2000)
were added to a 300 nL stainless steel reactor. The m xture was evacuated
for 130C worol1/d3920Pr opyl ene oxide (11.5 g) was added t oPCHIEPR@EVB643R8E

catal yst. After activation, propylene o31de dosing was continued for 18 mn
at a dosi NG Ll of 2.5 m_/m n). The product was heated to 130C after

al kyl ene oxl d€'%addi ti on and then vacuum stri pped for 30 mn 35yielding a

vi scous hybrid copolyner with the follow ng anal ytical data: Hydroxy

Val ue57. 4 ny KGrb@sédeirdhd/plepadfiorn ongkds@Hten polgraesi doynbliSing thlPaspMv36550 40
Vh2340 WD 2011/ 039200PCT/ EP2010/ 064388 30 Pol ydi spersityl5.6 Exanple 9:
Propoxylation of a liquid COOH Functional Backbone w thout the presence of
an al koRyl at i or(l')caPrzi’Ip9?tt'°@ OTRPBEPIICyRFEFUB 4L KIBYIRE & et é’?%rfﬂfﬂcé'oﬁa':gr‘%lims 7
g) was added to a BYfadidal stpmilymerizatiet efehe falawingmonbineerpol yner was evacuat ed

for 130C for 1 h. fgopg Ba& %lf%tlgﬁg,zgd%rngﬁoggmg}(tégousl y added to over a
period of 12h at a %

h d t
030C af ter al kyl end Si%B@a&t&meﬁ%H'Oaﬂ'd“%%hs@%%ﬁﬁ%L@@?ﬁub%@a HeS rafcagom
yi el di ng a vi scous hybhimerigapelnyanemenikt)hanche fol | owi ng anal yti cal dat a:

Hydr oxypoVal uel44. 6%029 Kg'drﬁlllf\%t ba¥abme thultictiy drAdlg uNs GRS D tred FRiida) $838
nPas Mn10877 15M 19 di Sher si te¥§32 Exanpl e 10: Ethoxyl ation of a

| i quid OH Functi onal Bé’('ﬂ(eo ﬁ%l 26 PRE pol ymer backbone from exanple 2-6
(50 g) and a zinc hexacyano cobaltate double netal cyani de conpl ex catal yst

(230 ng suspended aiteMigeratedpetveer 18dadad 360°G3 300 nL st ai nl ess st eel
reactor. The m xture was evacuat ed at 130C for 1 h to renove residual
wat er . Et hyl ene_oxi de (73,7 was then added at 130 C to the reaction

m xturdBat a dé8i n@orft%‘ftké‘gdﬁ“e 90'5mF‘r'L9 H'ioﬁucw)tf@w'na&aietaﬁbweofvn@tw@abgrﬁweHe
oxi de the product @nedds steprt) with ai 826t brer aleydehd oxideal 30 min to ensure
conpl ete conversion. After the reacti on was conpl eted the product was then

t f 30 d t
o Uy 20r e thaca 0t aimd e ot Bradef CRSP R ieien 0PS¢
MWG701 30M , 1878vaightyeegemsileq ardd, oMon20.000 6382.00Pa M ERTRC 061568 a1

G ai ms 2p. Pr oce9s,0b0lg/hbleandmesraméferiblyod, 060 toRydet @mopol ymers conprising the
st eps: 5(|)preparat| on of a polyneric product (1) haV| ng at | east one

functional group by radical copolynerization of the follow ng nononers (a)
at | east ore fUMERTEPRESI 3EardNS ipl @imbrnuiesein(thg followjndahonres (8hdb) and

addi tional nonagtibydlgnic)cat radicansg abpslahedzedr ee radi cal po- |ynerizable
nmononer (b), and 10(c)opti onal |y at | east one multiethylenically

unsaturated free radl cal po- g/rrer i zabl e, nononer Sc) ,
25 (@) at least one functionalized acrylic monomer (a) is selected from the

group consisting of OH-functional acrylic monomers (a1), COOH-
functional acrylic monomers (a2), cyclic anhydride monomers (a3)
and epoxy-functional acrylic monomers (a4) and mixtures thereof;
(b) at least one additional monoethylenically unsaturated free radical po-
30 lymerizable monomer (b) selected from at least one element of the
group consisting of
(b1) esters of a,B-monoethylenically unsaturated monocarboxylic or
dicarboxylic acids having 3 to 6 carbon atoms with alkanols hav-
ing 1 to 20 carbon atoms (b1),
35 (b2) vinyl aromatic monomers (b2),
(b3) esters of vinyl alcohol and monocarboxylic acids having from 1
to 18 carbon atoms (b3),
(b4) olefins (b4),
(b5) nitriles of a,B-monoethylenically unsaturated monocarboxylic
40 acids having 1 to 18 carbon atoms (b5), and



at tenperatures between 150 and 350C; 15(ii) contacting the polyneric
product (1) having at |east one functional group ob- tained in step (i)
with at Iwesbiiaie2al kyl ene oxi de. 2. The process of cl ai RCT/EPM16/064388 t he

pol ymeric product (1) obtained in step $2) has a wei ght average

nmol ecul ar Mv of from1 0o 30, / nol referably 1, to 2025 000
g/ nmol and nore prefera@gglEf"g;éﬁgpjgg%&go%n%‘? K%‘ﬁ %."?Lﬁéreﬁrgﬂgses e @F{ﬁ ng to
claim 1, wherein the foehipRcApeiseicirs (a), (b) and optionally (c) are
Ea;ji cal | yI copogy;rer(é)ze@btaﬁélw)attlebﬁagte enkicfhyreicadnahsaedteaciod ralidgabponer

a) Is selecte rom-t [ o t r nomer s
(al ), COOHf uncti onal 'gﬁ‘reg%ﬁ"&?%ﬁg@gf@?gT?F'S'%%{_'?gg&éWﬁ?gbi"g@uﬁéﬂﬁgﬁe@s (a3)
and epoXy-functional aREPPNes sRIRIR®Frem(thegroyponsising d&lkyiraesbicol ¢ipgrit

| east one additional nhateeldyldnerndlyal dimainsaylateativohyf beezenadviog methacry-

30l yneri zabl e nmononer |6R) Bl £5Y18€, bilyPRefachfs ! al@NscrfbRTBRNYI Malddts, @I Oup
consisting of (bl ) est&L of & 13-€qno$th I"'eni cal'l y ug)satur.ahzd

monocar boxyl i ¢ or di caf' ?&W?r@ CalTRYIRL PSR YAC 2O HFIOBRNAHIgRY qaryiate:

al kanol s having 1 to 20abdcpanraieotigllylidgcyaddets? piagetope agryberamids, @oetyner s
(b2), (B3) esters of VixpybxyaltisPBeyIatshdBRAAANR ¥y Emadiagsidiavi ng from 1
to 18 carbon atons (b3), (b}éﬂfl)r%gl ?fvi ns (b4), ki & (b5)
nitriles of a,1l3-nonoethylenically unsaturated nonocarboxylic 40acids

havi ng 1 td&- 18 Teamksiesaeesasdipg s claighy whareipdstepd9200PCT/ EP2010/ 064388 32
(b6) Ca-Cs-conjugated dienes (b6) or m xtures of the nonomers nentioned

before; and (c)(a)optgit8%%L%n\g%iq%ﬁ?%gg%%ﬁ%%ﬁ&%}%fni cally unsaturated free

radi cal _pol yneri‘zabl e no at |'east two non-conj ugated

dou- 5718l e bondd sePdePed Prwsivhtiot ahieaslPnedhIo8s ey 8°d al kyl ene gl ycol

di acryl ate, al kg)l eddo db%cml weipntedf ladlcagl @ateemomnbmern(y), benzene, vi nyl

net hacryl ate, vinyl acrylate, allyl nethacrylate, allyl acrylate, diallyl
mal eate, diallyl funmgrate t hyl en bisacrylic. .amde, cyclopentadianyl
Rorylate, tri alngrere e etEorenafte g (5 he pRndiauy £ S YGBRE N o1 i o
am de, acety- 1 Ol acetoxyethyl acrylate and acetyl acet oxyet hyl

met hacpyl at e. 4relRRIiRANPERHnzeidi ng to claim 1, wherein in step (i) (a)
5 to 70% by wei ght of at |east one nononer (a), (b) 30 to 95% by wei ght of

at | east one nononer (b), and &c) 0 to 15% by vvei.ght of at |east one
nmonomer (cpP; wHEEETereshacaigingto eampbriviaranister (ih) and optionally (c) is
100% by weight, are radically copolynerized. The process according to claim
4, wherein in ep 16 9 ' % t %.py
wei ght _and nor Zé)pre1 é%&%?%b%%e{g@t%éf?%l%@ﬁéo {)Eryg'{/&?@?sn%ﬁ %ﬁrg Fsr?r%%ga{ﬂ r (a),
(b) 352P0 90% by wePdheV7dveroinl ¢t 1#aStanedBoRaRE Wk ght and nore preferably
50 to 80% by web)ght35ab 9% bewstghbrpeefmmbondl tof 85% banwkigit)and. mioreqoraf2fatty
Wel gEt , ]I?r ef elr abl y 5015 8b% bkAVRIgH orat I\%ﬁ&t cﬁﬁ@dnéﬂyn?er%)?fa?(ﬁ aE' y 1 to 4% by
O O ot ondy OB PAPETSRA gt 8,0 by U SR TISREIEY, (5
process accordi ng tldoéfabynweighiwiet isiagt enreempodrperec).c product (1) obtained in
step (i3p is a perfectly statistical copolyner. The process according to
claim1l, wherei ol ' N ' i i) h
nmol ecul ar wei gh\{heheﬁrgy% %L%'{Tlg%hg I@ﬁ%gﬁ%ﬁs é?t) (%%ﬁ@ﬁ&%ﬁa%@cﬁsg@&% egr)%t%'?@h; 5to
3.0 and nost preferably 1.5 to 2.5. WD 2011/ 039200PCT/ EP2010/ 064388 33

are radically copolymerized.

35 6. The process according to claim 1, wherein the polymeric product (l) obtained in
step (i) is a perfectly statistical copolymer.

7.  The process according to claim 1, wherein the polymeric product (I) obtained in
step (i) has a molecular weight distribution M,,/M, of at most 4.0, more preferably
40 1.5 to 3.0 and most preferably 1.5 to 2.5.



8. The process according to claim1, wherein the at |east one al kyl ene oxi de
of step (ii) is selected fromthe group consisting of propyl ene oxide,
et hyl ene wei2de/0300y| ene oxi de, styrene oxi de and m xt uP€3/EPR@0A6{388 5 9.
The process of claim1l, wherein step (i83 is carried out in the presence of
a catal yst. 10. The process of claim7, wherein the catalyst is a
doubl e netal cyanide conplex 10catal yst. 11. An al koxyl ated pol yner
obt ai ned by-a P@@@%@Sééé@ﬂémﬁép@b”%ﬂaWh@EW”ﬂQ?tWHSCHBKﬁ&Nﬁ%ﬁQMﬁ%ﬂmS¥ﬁEr
a(r:]c_or di \r/]\,g t o cligiigrsdidctedirpii thé Ebuptconsiatiig @”rmodyfer}@owr']c(@le_k%ylea@ﬁ)xmei dﬁt)/- si de
chai n, erein e : s of the side chains having a
12 o%&ﬁe&%@%ﬁ&ﬂre%b%?. 9

wei ght average nol e rom to 50,000 g/nol, preferably from
100 to 20, 000 g/ nmol and nore preferably from500 to 30.000 to g/nol. 2013.
A process f9or fhepaodasg opolainun ewheneésstby (if) éacamried oof intthe padsknoey bied eata-

pol ynmer accor dibrég_ to claim1l with isocyanates or polyisocyanates. 14.

Pol yur et hanes prepared by a process according to claim13. 2515. Surface
active reagent conprising or consisting of at |east one al koxyl ated pol y-
mer accor dilfig t{Tbeqreg¢ass i clairg .7, Shefeirt theaeatalyss is ealpohle melabeydinmg cammdai m
15, whapein theafst.ace active reagent is selected fromthe group
consisting of steric stabilizers for polyner-filled poly- 30 ols, non-ionic
surfactants, electrosteric surfactants, protective coll oids,

super absor Hér s Andalkgxelatashiralymeripbiaierd bibe pracess penerdin@indaimpl.asti cs

nodi fiers and concrete plasticizers. 17. Detergent formulation
conpri sing 3t heastiBRfal Kpaymal cBRing™S SHPT A MBniRsiigChf!i®st Lone
15 poly(alkylene oxide) side chain, wherein the sum of the molecular weights of the
side chains having a weight average molecular weight of from 50 to 50,000
g/mol, preferably from 100 to 40,000 g/mol and more preferably from 500 to
30.000 to g/mol.

20 13. A process for preparing polyurethanes by reaction of the alkoxylated polymer
according to claim 11 with isocyanates or polyisocyanates.

14. Polyurethanes prepared by a process according to claim 13.

25 15. Surface active reagent comprising or consisting of at least one alkoxylated poly-
mer according to claim 11.

16. Surface active reagent according to claim 15, wherein the surface active reagent

is selected from the group consisting of steric stabilizers for polymer-filled poly-

30 ols, non-ionic surfactants, electrosteric surfactants, protective colloids, superab-

sorbers, dispersants, surface modification agents, plastics modifiers and concrete
plasticizers.

17. Detergent formulation comprising at least one alkoxylated polymer according to
35 claim 11.



