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The present invention relates to a transparent blend of
a thernoplastic elastoner such as a pol yurethane based

i nherently dissipative polyner (TPU-IDP), a

cycl ool efin copolymer, and dgsirably a conpatibilizing
agent. More specifically, the present invention
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which is modified with a salt, preferably containing lithium, during a chain extension
reaction of the polyether oligomer to form IDP products such as polyurethanes, polyether
amide block copolymers and polyether-ester block copolymers. The reaction product

polymers exhibit lower surface and volume resistivities and static decay times, relative to
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temperature range which is compatible with the thermoplastic urethai.e. The

norbornene-ethylene copolymers generally contain at least about 50 1111e% ethylene and
have a Tg of less than about 150°C. The indices of refraction of both = mponents are
similar so that a transparent blend is produced which can be utilized in v wious

applications requiring transparency such as in electronic and semi-conc ¢ ior packaging,



conventional TPUs which generally have poor
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Conventional TPU [0010] Suitable typical or

conventional TPUs which are utilized as a bl end pol yner

are made by reacting a hydroxyl term nated pol yester

intermediate, or preferably @ hydroxyl term nated
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oxi de foll owed by subsequent reaction with ethyl ene
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[0016] Wiile a two-step reaction can be utilized such

as reacting the internediate wth generally an
woensiosedeent wei ght anount of a diisocyanate amdT/US2004/031695

subsequently chain extending the same, the one-shot

process is preferred. That is, the one or nore

i nternmedi ates, the one or nore diisocyanates, and the

one or nmore chain extenders gare added to a reaction

vessel and heated in the presence of a suitable

catal yst to a WO 2005/ 030861 PCT/ US2004/ 031695 -6
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[0016] While a two-step reaction can be utilized such as reacting the intermediate

with generally an equivalent weight amount of a diisocyanate and subsequently chain
extending the same, the one-shot process is preferred. That is, the one or more
intermediates, the one or more diisocyanates, and the one or more chain extenders are

added to a reaction vessel and heated in the presence of a suitable catalyst to a



5 | RR. R3 Rl R4 wherein RL, R2, R3, R4, and R5 are
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\NOQb&MbomﬁyC|Oa|ky| cycloal kenyl, aryl, aral Ky rAlsao. 031695
al karyl, and wherein the substituents which can be
substituted within the foregoing are OR6, SR6, CN or
hal ogens, where R6 is hydrogen, alkyl, cycloalkyl,
cycl oal kenyl, aryl, aral kyl, alkaryl, or carboxyl, and
further wherein the reactivé roieties are o1, NIH2,
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terfperatnshab@vp abgtire 00 ftaatidgualightiovie Abdowel 5P € 0 tRa8mbh h@thﬂ: 10
grans per ten mnutes. The preferred nelt index ran
T eaé¥10n tS@OH@P%FhG\AFﬂCFI% EnpResERIBereases tp hpub %OQgTatﬁ@bw 260°C

o e
or BP0 MR Rt b A BPatuh TR Wl po ST TEE catatyses
ard @Rkt RNl ShdOihclh89n caRs@BRuéh %Q@axﬂlbﬁﬂb@blﬁfeo&b'ut%ﬂ@n dilaurate,
[0021] In a preferred enbodi nent the | ow nol ecul ar

ditypsyl it dipptpig saevellampihsy Bgtdl sarhoxyateywamposdse 1 & modg basis, the
ol R 0 AL 5 R o G B B

ab@ml (lee@h dbdy SomboWin®? tOibay 2J0i ad qﬁ.mfabmoﬁmmmummtcea fdut
and R3 are, hydrogen and R4 is H

, CH3, CH2 X
1. S\,@H@l‘eél i[pc nugh as #Bing gbzﬁn e@quelélal eeﬁcﬁgsiregn@e Rglolglrgt thereot is
low efﬁ& beth s]h'@ b 61?'0?5*3193@3 81 {egf g%%gignﬁo Q‘?ﬁ(‘ile 1qr3§r 5&3%%%91& 1£0.1

ene oxi I n an a
moécmdemtl nuchae ptetﬁamb’rya ind ciblais need gpredl. goub y atoﬂmbasa)sl ll@drrgh

| ene, oxi de there FOVI
el AR 1e TRLTRCTG R PRl gt PlogeosieamBares
ﬁoTrh@oo%lt ks t8BMRS . anﬂ']ﬁeﬁ%l’}ﬁﬁ&ﬁ%'bbﬁt @92?‘@{ aboff F‘Gb %ﬁ)lé‘s%f the
have from1l to 6 carbon atons, be straight or branched

dummaataﬁd avay be tairlgodlss of btk theghaigubgenderansdthe THermediate,

. qarvk ar )&&1;can have from1 to 6 carbon atons, be
%ﬂp ‘% t °6 ?g fiched chain, have 1 or 2 double bonds

[06u7] beAunstedsthe gtttf@eledomtemb@lmetm Fdlyeﬂ’@r 2006/N1B0 &Hrhe
PCT/ US2004/ 031. 695 [ 0025] The cycl oal kyl and

plq,f%wblépw@aﬂe f@ﬁduj‘phut@zﬁqdlﬁlaw dhe méfw@dtcbala ekieAdeear bon
e I
R S e AR AL
TPEAIDPome genanilpclear ahd haveign el ofireditaotian ainflorn abowr1.48u@ about
1.5r8|, I(](“gssuzably from about 1.50 to about 1.56 and preferably from about 1.52 to abcut
1.54.

TPU-IDP
[0019] Often, as noted above, it is desirable to use a thermoplastic polyurethane
based inherently dissipative polymer, TPU-IDP, composition which can contain an
electrostatic dissipating agent. The TPU-IDP composition comprises a low molecular
weight polyether oligomer having two reactive moieties which is reacted with a non-
hindered diisocyanate and also with a chain extender, generally simultaneously, (i.e. a
one-shot polymerization process).
[0020] The polyether oligomer of the TPU-IDP composition generally is derived

from one or more copolymerizable cyclic ether monomers having the formula:



[0027] Useful polyether oligoners are |inear polyners
havi ng the general formula: RS M CR R 2(CFl )" -

WO CGRBR40861 [ OCRLR2(CH), .t - CR3R4] X- M wherei n ¥Ket/ussoothei69s
nunber of repeating ether units, each Mis a reactive
noiety, nis 0,1,2, or 4 and Rl, R2, R3, R4 and R5 are
as defined herei nabove. The nost common Mis the CH
group. For the subject invention X+1 is at |east 4 and
bet ween 4 and about 250. N a nol ecul ar wei ght basi s,
the useful range of polyether oligoners have a nunber
aver age nol ecul ar wei ght f on1about 200 to about 10, 000
and preferably from about to about 5,000. A highly
preferred oligoner is on %Fylengﬁglycol Conmercial l'y
avai |l abl e polyethylen ) in this invention
are typically deS|gnate \es \yethylene gl ycol 600,
pol yet hyl ene gl ycol 1,450 poRyet hyl ene gl yco
4,000. [0028] The polfether ol i goner can be a
honopol ynmer or a copolyner of two or nore
copol yneri zabl e nononers. Sonme exanpl es of conononers

wheredn Bi.Hyd BadeandiBs alepmsapymci@ﬁléy xfigeen, pnsubstitujedgresubstituted
alkgr,y g?lgiillfw i ! ﬂ(él?ﬁ(lﬁg rélg\yfu% IJgY!)]I {(Xl qwi V\%%Hﬁ%{ the@u@fft@{éms

wliictlﬁéalil&ﬁrs)abﬁttﬁted ﬂv‘l&ﬁlh&)b mﬁxgdmg hi;éC(DEM |SRQI @BIrm halogens, where Rg is
t et rahydr of u

rene o 29] In acc
hy g, k] ﬁryeﬁoeﬁ%yhl%fele#%%ﬁ ary éwf 5 ﬁfﬂl@ OF SaroRe gwﬁr%mhel
wl 9411\( ﬂkq@{ctlvg lnﬁcg@ﬁ@ 1é @Hef\lgig déth{I ﬁR?%dtnng OnPrQ' Bi md?ﬁ@g}actlon

I1socyanate are co-react si nul t'aneousl|
of dwdewhnd)le@ﬁhmmghizcﬁtgomm p'rtb @aBisoganate mﬂ'[fwmwhuarlmhab@\ll*ang

| t.120C . wh
eledtiersfomd i firenms afdSt Wt FEaapr Bivic LREr Atps rge of
thd ﬁﬂﬁlﬁ@i&%ﬁl bOraRABbut00fe 63 %aﬁﬁﬂ@tml%a{égz Inld2AS8I, thEBelt index is
glyc

chai n extender can be any diol (i.e., glycol) or
detcombied at¢aydingfto AGTM B-1238ira¢adiregA 2t & bartdl tempdroturatior®; C

uc et hyl en col, 1, 3-propanedi ol ropyl ene
ané Y gﬁﬁ gia%ypbﬁ%‘%ﬂglﬁgil&iyo| 1, 3- bﬂt aﬁedi ol , Propy
[06—213 Pem & %@1%,6nﬁ30@rrﬁ=§% ﬁ{éngvqlelecﬂbﬁbaﬂlﬁﬂ%oﬁ{ey &8bloyed is a

cyclo exane di net hanol, neopentyl glycol

potbm od gyelsrathayingRmas Ixoos/ hedeemla:g PCT/ US2004/ 031695
hydr oxyet hyl ) et her, or pany allqbatlc or aromatic
nol ecul e containing two eactlv 3 hydi oxyl groups. The
preferred chain extender —A- but anedi ol . [00311 The
hydr oxyl term nated poléh déseri bed above call be
bl ended with a gl ycol ai m ext®nder before the bl end
is reacted with a polglsocyanate or the polyol and the

In givagra pesiemerbiembedimenty: l%@glﬂwkab welght phgperempieied is a
po‘wn%lotfgga% eﬁh%{ morsoTiver: éj\%ﬁél%ﬁitdﬁl, ad ?ﬁlﬁ’eq yd?@ée 1 aﬁﬁ Ryis H, CH;,

cte Il SOCyana
or [IIePR0 mhierdie X is @ hakaei,&eR gt @CKJTQ; aichRj 13 cbﬁhedlhkﬁ'em above.

St abilizers such as antioxi dants can e added prior to
[003% redbe %ﬁtlaréfeﬂ&éwﬂ eﬁﬁf‘é l%eiixk}l%ﬂm 00321 The anount

[Og%%(]glt y%?éna&lt&gﬁeﬁiv@émgﬁﬁmﬁ thedERGAALLYar AP ARy bl oHg@her is
end capped with ethylene oxide thereby providing an oligomer which will have two
primary moieties.

[0024]  The alkyl groups of the above cyclic ether formulas can have from 1 to 6
carbon atoms, be straight or branched chain and may be unsubstituted or substituted. The
alkenyl groups can have from 1 to 6 carbon atoms, be straight or branched chain, have 1

or 2 double bonds and be unsubstituted or substituted.



about 3 5 noles and desirably from about 0 or about O.
1, to about 20 noles -for every nole of |ow nolecul ar
woBhadshsgo!l yet her oligoiner. Generally, the n@@hhﬁhmﬁhmuma
nol es of diisocyanate per total of the nunber of noles
of the | ow nol ecul ar wei ght pol yether oligonmer plus

the nunber of noles of chain extender is from about
0.95 to about 1.06 and prefgrably fi-omabout 0.97 to
about 1.03. [00331 In all ernative procedure two or
nore of the polyether oligonmers call be reacted with a
di i socyanate to ftimsh an oligoner dinier or triner.

[062fdse dhereyddoadlryl and |cm@p@k@adl eravipe natbleaveldainn 3 éx 8 eimgedrbon
under, si m.l.ar, cond rmthe

oudfBF G R Rt ke SRl Bt G MedE 57 S Rihonas,

[ob2aih Wh@@llyll gfoup® L& Thave Hiini 6 1€ X0 BN es bR kiviRIandichb or two
varyi ng pol yi socyanate groups. [00341 Conventi ona

1ingsi socyanat e or pol yi socyaliate type conponents are

R S PR g e T
t he pol yet hers. R{ 00351 The reacti veéqm eties typically
ACH)

R TR RN R I N s

he~ skt
noi eties call be located at |ocations other than the
ends. The reactive noieties nost useful for the present

whenviar-#10i8 tlay @midhdr of Npediﬂlg%ﬂiiel NriR@ eath M & apeadtvemaslethy Ofi i
the reactive rmietieg are or NHR6 and are oil

0.2+ et §nddEe Boratertd Ryae %ﬁnﬁl hareinpleyer Bl mpgleommon M is
ﬂlg?n Fg&sgb % g%@ﬁ]hvéntyon%w%h&e@& afil b lhe‘i%éﬁﬁ@ hPatiR250.

atic or aromatic.

Opelnyilenty avwgm bagenbas adellyl raegeenftpolyether ligands GAEC) number
wherein n is , or. 4, m, Xt u of

Vb mctesyias it dinat dhait A0 b obl G0 S nrefeeshly figgpbout 500

toRb&EISY, @ W Highl@Bestbred olllagon'le? @ﬁblyé{hyﬂéf@ﬂy%l @Bﬁ’ﬁ%él&lly

or cornbi natrons thereof havi ng a total from?2
avaliahle paly etbahm glwﬂs mnmbséuvemw aezmmalm4®%lawﬂ@s

P G%rrgelb %}zcoll pg@ p l%erﬂéngt?egélgcfsolla Cﬁiabgﬁfda)}%@&?eog ycol%r%O

[0g28]SOCYAR b@gth@f al%&mél icaf Be a Bombpllymetlbt £OANAES two or
i ncl ude, or exanpl e 4- diisocyanat obenzene (PPDI),

mareAopoRymgyirdhe BIoSPIREN §OME SEEyRlanelonaupmers afe gthylene oxide,

| t ho
T S S L ]
gl{gd\ﬂayl)ethqw@wtlﬁrmr)maté giycigoloyanadrelatd, letigieexgl plyoklybsbee
m xyl ene di.i socyanat e (XDl), 1,4-cyclohexyl
‘eﬂﬁ‘l?ygb‘?ify’a"‘ﬁa@egtxlm’}l €1,10- diisocyanatonapht hyl ene, and

[0%@ - T Aehst BREbR Qﬁé’@le%?ﬁ%nﬁ P@%ﬁl/%@zilﬁ%le& 2Bt polyether

nost pref erre socyanate I's
olizpefee meatedils afdRthe (D[m}dlﬂldbl ednBisodyasate aret @- maeteqb elln;mlahamsly
. inter iate which is poalyethyl eneoxide gly
Ingiqner ége TReRAAtion pbq»cg?seqi g)é?lyp ratuggiboyp &b%ltéﬁg q,ll and usually

ST AP S e D Bl
inbrebséd 1d B¥ohDOIT .it6 abart@gyed.ul | y i ncorporated by
reference. [0038] The TPU-I DP conpositions can contain

[083@¢mal Thagbigat chefn extender cavlsharysliel(i.c e el 68 cembipation of
. ; C i0 re; | Y%

dlgfrséfdg?aﬁﬁtél ngﬁgﬁggﬁbt%ﬂ (Ato%lfk, QLIC% ag%aﬁ}léne gnfcozﬁ 1?3 %?0'}%{1@1!)1,

propylene glycol, 1,4-butanediol, 1,3-butanediol, 1,5-pentanediol, 1,6-hexanediol,

diethylene glycol, 1,4-cyclohexane dimethanol, neopentyl glycol, hydroquinone bis(2-



can generally be added to any existing TPU- I DP
conposition such as those set forth herein above which
woiososhy fully incorporated by reference. [ ®038]S2004/031695
Accordingly, it is an inportant aspect of the present
invention to utilize an effective anobunt of a salt, a
salt conplex or a salt conpound formed by the union of
a netal ion with a non- rretaéhc ion or nol ecule. These
salts are preferably added during the one-shot
pol ymeri zation process. Wil e the exact nechanlsn1of
attachnment and/or attraction of the salt to
hytppyethid) ethgb or apy plirdalie O pomage AR i3y (9%(? £330
t ce and vol une
b L N i ot 1 he
[0¢81@senThe bfdromdcaaphadd yolholy Ided;ceﬂoe(ﬂ gbwfe can be brndéd with a

ani ons. t.ati c dec times renmai n.in an
B oL ST ABH MG RGNS G od 1% RRUEFOR AR e pofybl and
thé{:iQin?@}Etendem‘fﬁﬂgé 19‘811%1 NG HiSeHondb8e BatultahdBubBe He@s desired, the

2, LiPF6, LiAsF6, Lil,
poLyoﬂS@N) beuesasd:mth the AdRCyariacy smizﬂu@:@)eanemlzn@ 1s amﬂ;te@q Wity the

chalpcg}ge_nlé{lqlh gt%l}lgplgrspgla a%%{g{oqc §111ﬁcma %ﬁé%@lm Ihgﬁeellcit:’lox or
dusbymohytionef erred to as lithiumtrifluoronethane
sulfoni mde. The effective anount of the selected salt

[083Rled The amewrnd.ehivet clywén griendes it geaprally fipm aloas P oxpbrit 0.1 to

t it AVYeY 0Q o
o P G0 o AR DAL oReSS AR ARery
o\ 260406403 0aHdht POTke s 00gd 1081 G8her: a11§2l, tladt mhn]mtof alvdestof
0.25 parts tQ ahout 7 parts by ref.e ab

dijsegepaigishiold of Be pates of Bolgs @éfleégw? el
ol{gﬁ)ﬂ%@ ﬂﬂuls A GHe %?ﬁﬁlé’éﬁ df Ighﬁﬁ‘&{égﬁel iRBHt eﬁﬁht b 9@?&5@)1@& 06

e present 1nvention, as een discovered that the
amrmeﬁhtabl;fﬁmalabow(] 91 me?dimutahOhe unexpect edly | owered

when t salt s added in conj unc
[0833]ect E% an altsrnative pi ocgelgléz 199, Q & letpﬁmetd}cbﬁggomels can be

1e§<ﬁ&§ %’tﬁ a@f‘ﬁoéﬁ%ﬁ&t% ResisE bh BlikdiBs cﬁfn@l obidieneThesd Diders &y
e polyether polyol internediate is considered to be
trimesotanghen b&Edmmpeaendstl Lmdelwmﬂ@nmdmm bfoanfthg highngplecular

ngg[l e I & fsglgg)ﬁe ﬁ]té: C%é%ﬁg‘g%‘% N p1 uce al%l(%gh flﬁ%}/efcglgue&/elght chain
eﬁt@ﬁde@'i;@l%f‘iﬁb‘x‘ higiheyasyihf 9619’1305}72{nat63g1§|uliset ra ethylene glycol
di met hyl" et her utyrol act one, and
(0634t hﬁmlzelﬁyxlakf?usg@w@ate@ le@q@y@@iﬂd@ﬁgp@np@lems are molecules
hER{])l?é gutbtl(ﬁa E%Hgshgoeéclﬂ%e 91%1:2 (N’h%rlll \9 fl 18332 t“Ig{Oh nlglg Feg\%té\rfe moieties
o{at[{epﬂlyaﬂlefs t he sal t may be deS| r abl e. The effecti ve
amount of co-solvent required to achi eve sir

he
[0085L1 ¢ T reastise moigties Hagpdly\asret 815 gods gf hwg.mmé et Somers as
ge%ﬁié 53 9311‘%9 Qﬁ{tﬁ%?ss hbxgexyé“ 1¥he 1e5%t1v|e %0161!1&, @h bk ?&%ed@t’? %é%uons

ts to about arts by wel ght based on
otbar 1!11311 dfe enbe ThEl?hkch@anmuefs emmbuwﬁdtfoﬂ thagresattom‘ten@oﬁ are OH,

t t 15 d t f t t
NEhoud Niflo Bag peerihutiney e s fiarort Kibos 1 ipind ar
od ﬁtﬁﬂa@%a@%&hg IR RS 91aa§e@1@a&tlveme®tl§ oo,

uri'ties such ani ons therein. For exarrpl e the .
[(msﬁhl acmumwaitmmt dissotmhiate canibomseds kitlhdriabiphaits casr@nagic. The

Itrate ani on ho e a | fate .anions, . .
IO S T ST R R -
of %ﬁ?lsbﬁég%tg@ﬂ/ﬁ&fﬁm PR AR b8 an afekep hed pletlRhdly iLgHut DaAR is an

arts

aliphatic, aromatic, or combmatlons thereof having a total of from 2 to about 30 carbon



wei ght per one billion total parts by weight of total
extractabl e solution; generally the parts by weight of
Wo%ﬁ/@gg(ed chlorine anions per billion parts Rypwwheiosieos
of total extractable solution is |ess than about 1,000
parts, desirably | ess than about 700 parts, and
preferably | ess than about 350 by weight; generally the
parts by weight of extractable nitrate ions per
billion parts by weight of dQtractabl e solution is |ess
than about 100 parts, desirably |ess than about 90
parts, and preferably |ess than about 75 parts by
atowesi \gihlu ﬁog&@rmouw toh@mpht‘i sarbgn wehgtbeingfpreietredcluabpreferred

e ok B et et B R dimtE: %8 papramwie. 14
diisteyhiAsbenzeRIPPDNAN 4" -ﬁi@ﬂgﬂle&bégﬁwﬁﬁn&@yam (Mrehes,abl y

| ess than about 000 parts by weight; and generall

metipdenchisf1-melipxyehe is9pyaie) dsertisr @eghmﬁ%taéatp &H’@Ip)érS-
na tl'rh!il? dl%%% 1{3@%8&& %ne gg@*{s‘{)%ﬁeﬂ téglgﬂe% ?&Cg%ngtltﬁ (TDI),

m—iﬁl@n@aﬁstcﬁyamtwbmlgf1@4@9&@116@1 aﬁ@ﬁérﬁ&%@ﬂml) 1,10-
PCT/ US2004/ 031695 -12 |l ess than a 00 part by
diigraygrrionswhihglepe 2 4p"a1“t‘f§1"‘359n‘?}9é5i @weloﬁwg 1@23{%& AH12gMDI). The
PRS ferreitfi gﬁﬁ"ﬁ algyym ned by placing an 8X2 cm sanpl e
mdlsnf}l%oenrﬁ COFQC er%f or 60 mnutes at 80C. The ion
[0035Mt enbrefmseddPal-I2R dompasifiars thhy «:mmlm gmpalybther eeroediatdhehich

s elp vy e iFBe e rioh BrigaEs Mrind B Biih o

ex@hddiaihigh prReer imﬁtﬁfeczﬁblatm@nauw tripLRIISIOL U SR sitichs are also set
described in detail in U S Patent 6,140, 401i5 which is

forfieineldyp. Pailenty5,p He BlMpuhish évhaygby ﬁlélw emmate{l bpagprenpe

ctrast i SS ive co ns of th r esent
oot B RhUDR SReBRRAE G IR haPal afoub S DERRE aan
eldaByQat@odigsipatinbagent a8 isGEH donipbsaitehs e deferally @edfsiddy i ThHe salt

as rreasured g% ASTM D- 257 For_exanpl e, the_ above
cary penopably for qngy e istipl JREFDR ﬁowaﬁsm%wh@ﬁ thyisp s¢f forth

Nttt e

[06B93i r alAbyordlingly A lxoait indpdridt dspectodtlie frédbdi ihvemton v qutidive an
fgnd pref er agl y fro about 1X1081 to aboult 1X1010
elTgpHiNe JOaQyih P 2 Sl $A1L GTRRIE oF aspleeqmypupd Sprmped oy thp ggion of a

111&%%91@ Wi ARAUhetd @1 Q&goﬂtﬂm&ﬁl@t TiESeShlts 5!1%?)‘15 §r ddd@Hduring
about 1X10 to 1X1011 ol un-centineter an

thqomm‘—shoabd)lymferlmnoabmmnesa X hidothe @xadi mechaibi 0f Bttachment and/m

4 | DP. pol t.h TPU-
ot e S e P P g el iR R SOty ubetsigpd he
sall DY&Petiedly imPRVEOTNFRFfacSHIN Remd RisiBLHRE ofiie §&Mlting polymer
(comrercially available as Pebax ~' from Atofina),

Wlﬁwy‘élﬁ peeserast @ rt@accepfpblwln@h teveks oehiyaceahde aniprfe Mmeover, the

sl N S Br AR i) SpETRRISRER, BB e B B e

ineenfibh dochidR s a1@@1‘é€1’11nﬂ@d t@ACED,, EANETN; @dg)ﬁ L{PF, LiAsFs, Lil,
trans&ar ent is desired. CoC [0045] The

LiBydiid NeMSOSQE p)dHWPer Ei(gB0p k&3 ) lei §n{md vheredd és Al or B,
ang 'ReiQ aarh% Y, a pﬁ Y Eﬁg gf&u@g"{l"flé @fe%e:h f{?tﬁ FRch @(92"52, which is

as e
commonly 1efeued to as hthlum trifluoromethane sulfommlde. The effective amount of

the selected salt added to the one-shot polymerization is at least about 0.10 parts to about

10 parts by weight based on 100 parts by weight of the TPU-IDP composition, desirably



nononers, of at |east one polycyclic olefin of the

formula | and/or 11 lI-lk CH4 11 R3.-.. C- R HC I
wo*z@ki/dsom CH (1) WD 2005/030861 PCT/ US2004/ 03369us2d03/061695
HC~ ~CHI ~CH~ Il R CRI R- GCGRIIC [/CH, |

CHI2 CIICHR. (I'l') where each R, R2, R3, R4, RS,
and R are identical or different and are a hydrogen
atom or a hydrocarbon radlna , Where the sanme radicals
in the different fornul ae “have a different

meani ng; and fromO0.1 to 99% by wei ght, based on the
total amount of the nononers, of at | east one acyclic

at lpagijabpyi). %’fr pit11f$é0 flo]| partp by veielrgnd prefergbly aR@astr@om Q.79

r R 9 and R10 are identical or
paﬁpﬁgg}rogn a‘?"%lRIElr hydrogen atom or a hydrocarbon

[004&4“ caln acpmeﬁecreamlyara)u%1@@6ﬁa{t3fdaatmadtf dal presentinCdnt{o, it has

W th | ene or propyl ene_being
be‘fi} %‘F%‘}VP tﬁTtdb%]mwéf é&ﬂéﬁé@eﬂ% be Brepecledly Toted pen the
s"tl@fs ddaed frpédﬁ{r{llﬁﬁ W‘Rﬁ ah le BTSSR oL co-gﬁve 1tBid oW
R are |ca different and are a hydrogen atom
Sunface&mkiy@ﬂlun@mbmmvnwsaaiﬂ oblajneidn That isj thalpalyether polyol intermediate

di - al kyl I
is ¢qpordsto B, Hanles hrrrelBhis it fo A s Rpoa D Befae
buflhrk fBf BfiteMBAGhBne ddA0bhaAle, E ptyléﬁ%!'c&'bbﬁat@ r@hneihlyeshifoxide,
pol ycyclic olefins are nor bor hene and

tetreemqﬂajdym tdlodadenand ﬁm@ cfélyteme gé/cchdm@ﬁml oihat, [zpminzy e

bu (a:?tyﬁee,re%{l(zlé\gg%ﬁ@ktz éiyhlo 1cei(|)]1ée %%1 élatgm)ﬁ e{ene]gl {—\ll]though

th@ditﬁh@csn ofdrR o@@l}éﬁdol—@hflm&- i0 bpfibinl, ﬁﬁ@@lﬁﬁe applicatig@iewal dfounts of
fromabout 0.1%to about 99% desirably fraom about, 45%

the glignay be deupblroFle elfssiivapmountiof sarsalyshireauedsla aghisyq the

deég%?erggﬂgoﬂro%le ga?ttungJ WM aPMaiR0 g/ °tﬁeode§1§)&H§1 og«gﬁ@slfﬁl fid°rPU-

IDP, is at least about 0.10 parts to about 20 parts by weight based on 100 parts of the
TPU-IDP, preferably at least about 0.50 parts to about 15 parts, and most preferably at
least about 1.0 parts to about 7 parts by weight.

[0041] The TPU-IDP composition also has small amounts of impurities such as
anions therein. For example the total amount of extractable anions of chlorine anions,
nitrate anions, phosphate anions, and sulfate anions, is generally less than about 8,000
parts, desirably less than about 7,000 parts, and preferably less than about 6,000 parts by
weight per one billion total parts by weight of total extractable solution; generally the
parts by weight of extracted chlorine anions per billion parts by weight of total
extractable solution is less than about 1,000 parts, desirably less than about 700 parts,
and preferably less than about 350 by weight; generally the parts by weight of
extractable nitrate ions per billion parts by weight of extractable solution is less than
about 100 parts, desirably less than about 90 parts, and preferably less than about 75
parts by weight; generally the parts by weight of extractable phosphate ions per billion
parts by weight of extractable solution is less than about 6,000 parts, desirably less than
about 5,500 parts, and preferably less than about 5,000 parts by weight; and generally the
parts by weight of extractable sulfate ions per billion parts by weight of extractable

solution is less than about 1,000 parts, desirably less than about 750 parts, and preferably



upon the total nunber of noles of said one or nore
acyclic one-ol efin nononers and said one or nore

woPRbyBYsshi ¢ ol efin nmonomers of Formulas | and/p@¥r/ddanos/nzie9s
[0049] The novel polynmer blend is characterized in that
the cycl ool efin copolyner(s) present are prepared by
the process described bel ow. The process for preparing
t he WD 2005/ 030861 PCT/ US2004/ 031695 - 14 cycl ool efin
copol ynmers present in the ndvel polymer blend is
described in detail in DE- A-196 52 340, which is
expressly incorporated herein by way of reference.

lesp A@BGDOTHE) Opyaois by sveaght qmedblﬂig)rt wrtsihe weiglen tlihe exfrastable ions,

ety Aet T G rerd ot B R EDEF PR apcRy R0 Tinutes a

30P@NPHE fon¥ohfen®lval %%Zed‘?z@@mﬁ %nﬁe&‘oéaiﬂllyﬁ fihcel e taﬁ(?ve results

presence of a catalyst system The catalyst systemto
ar mpmmﬂby pats ger bjhon pey tbﬂabemgacted@mcfn n copoly ms r

sent.int novel bl end conpri se
tr B P QiR AR dlnnS BRES AR Vb BookRis.
de&chﬁ)e&'ﬁ?d&ﬁﬂ ang. mqﬁﬁf@ meh@d WARERERe86y hlBNddrpSatcaRY 2l
conmpound. [00511 The pol ynerlzatlon is cafried out in
16%hmc¢|qU|d cycloolefin itself or in a cycloolefin

081 50 TR PSRl GBI  EN gh O9 R
préf¥@bBodr @ﬂieﬁn@?]@@tﬁd’tif@ﬂlaﬁﬁsﬁlﬁeﬂ tood $urfabe réxavielty Eﬁkﬂ y@lﬁfne
bl end may noreover conprise one or nore cocat al

166[1@093@8 Tiraswad By ystTM 2 ehf erexgmples ip gheve EPBTpHXP pRINpasions
wl&:?l’fe gph&fﬂlgﬁh&gﬁﬁgéﬂ?ﬁ@ﬂ logaﬂ%%p%m fh% %19%?& reggltﬁ(HFBf from
abpol 16w’ it abbud nmo}éroafrescgmmedesmagiyvfmmbomm@ & about 1X10"

met al | oc a_.cocat al It,is OSSIb|e t.0
ohgpsuagg A rgfer Bg#y frol %P%’é?]é) byt é?éﬁ nysguare g yjume
1e§1§1fvmgro? PRk Q&nﬁ qﬁ@bﬁ)tro ABoeNS1 BF olnﬁ—@'eﬂ%@tfei RS siYibl 5ﬁ 8m aﬁout

broad or nult)nodal nolar mass distribution.
17@06 teatmut dX10Y ebar-¢antjntetes ang prederhlelfyifrone opait i X 0 rabsunt
e novielt ol yner blend, and al so the catal yst
ﬁ??%lﬂgeﬁged for this process, are described in
[Oﬁtﬁﬂ ai | P pbEnfdrd of6- thaén $HO0.IDM s BesdeSbEX MRS Shiy be used in the
i ncorporated herein by way of reference. [0055] The
blensle af ﬁng/grvew(@s diP polymers S@Qit & Weﬂeﬁy gmidgst(eorpmictpdaly
@ PQ
av%fg% ﬁlgr(re r%oﬁg{‘ é‘i%f é)?gj estglg,np %gﬁ‘ﬁm?BF&ﬁﬂEné Bilidfnd
pr: @Bﬂéﬁeﬁﬁd@d) and b&{QﬁﬁhmEX)ﬁ Hﬂhbf&,ﬁe @f{ldb hﬁd gpichlokasdria sndyhehged.
used accordjng to the invention
Thedupit 8pFeasellE 1sdEniyiP P asi §%9§P6‘§)9‘P%‘3%F%?6%1ﬁ]t13ébf adfapEy Rt
bl mhuggnqg ichl ori de,
enyl net hyl ene(1-i ndenyl ) ( 3-i sopropyl cycl opent adi eny
I)Z|rcon|un1d|chlor|de
met hyl phenyl netl | yl ene(1-i 88Q¥I)(3 i sopropyl cycl opent a
di enyl ) zi rconi um di chl ori de;
“?‘fﬂﬁf 8%% %y&&%qsflﬂ A6 h€:3 oF Blel prdehy G ARSE hR$ARAYY) 21
podtiméreziyg frem 0.4¥an 90 D% hylsisighy, (@sadeqrt th detyl ayainspétheadi e

d h d
Inﬁ%?%é%r @Ek? Y %g%Tﬁﬂﬁ%%ﬁ§v§(@nPg?{a%%??gcyclopenta
dlenyl)2|rcon|un1d|chl Cide,

i sopropyl ene(4, 5, & teﬂraﬁydro,k/lndenyl)(B i sopropyl c
ycl opent adi enyl ) - ﬂlr ﬁDQLURM|-ﬂD 2005/ 030861
5

PCT/ US2004/ 03169 l CH
Son TR



di chl ori de,

di phenyl net hyl ene(4, 5, 6, 7-tetrahydro-1| -i ndenyl ) ( 3-
woizsapegy| cycl opent adi enyl ) zi rconi um di chl or i #eT/US2004/031695

nmetliyl phenyl netliylene(4,5,6,7- tetrahydro-

-indenyl ) (3 -isopropyl cycl opent adi enyl ) zircorii uni

di chl ori de,

i sopropyl ene( 1-i ndenyl) ( 3- tﬁbnethyIS|IyIcycIopentadleny

[')zirconim dichloride,

di phenyl net hyl ene( 1-.indenyl ) (3-trinmethylsilylcycl opent

adi enyl ) zi r coni uun dichloride,

met hyl phenyl et hyl ene(1-i ndenyl ) (3-trinmethylsilylcyclop

ent adi enyl ) - zi rconcyg m dlchleh;de
|sopropylenehgf5/2|7 et rahyd 0- in@gh&})(s-test-buty

| cycl opent ad and?H|9n1d| hl@mi“de,
di phenyl net h Iene E rb 1-indenyl) (3-tert-

but yl cycl ope ie £Heqn( run thIorlde
met hyl phenyhnet hyN €He(4, 5, 6, SR
tetraliydro-1- |ndenyl)(3 t est - butylcyclopeﬂ?%d
wliefhotch R R e urt i chlorS g€ identical 01 different and are a hydrogen atom
i sopropyl ene(4,5, 6, 7-tetra. hydro-1-indenyl) (3-trinethyl
or ghy%oggaép@ Fpedmaédy]@qqg/ the)sarpp rr@%qaﬁl@m theydidferent iferaulae may have a
Ineth ne( yidlr,
o SRR B BOR(E 5 B DGR b RIS g o
mohidyd, l@h @ﬂl&eﬁsﬁﬂﬁﬁé‘l ydyetie ( bl&ibofthe formula I11
tetraliydro-l-indenyl)(S-trinethylsilylcyclope
nt adi enyl ) zi rconi um di chl ori de. [0057] Anot her possible
enbodi ment of the progess accq?ﬁlng to the invention
uses a salt-type conpound off/The formula R, NH4-x BR 4
or of the fornmula R3 PkkBE&@;as cocat al yst instead of
or in addition to an afun1no [ 0058] Here, x=1, 2
or 3, R-alkyl or aryIR'ldentlégﬁ @) different, and

R.[=ar¥ ch so have been fluorinated or
whsagip eagh le &t ﬁﬂﬁiaPoedne Menticg] & difierent and zae gwﬁ e gtom or a

hygﬁgglo ?ﬁq flal g[ﬂ @fe{ 5 'CO ol F % gzgﬁc(agé %?n@ﬁ E 71&){1; Qaqgi@xl W

eﬂb&ﬁﬁ&hpﬁnwmsmﬁmﬂmmmaﬂded to the reaction mxture is a

(OB oapidbiegeecs Ryahah vl oA PTRERE ) ALl Hherppach R, R’

rRYAregenalSdediaE8! dlﬁb}ent :Irfdas&‘& h 9§‘dlogén itQh"Mﬁ Qﬁlyd[ &Qﬁﬂ
The netal l ocenes are preferab used in the form of

radibdj in paata;cerhmtae(élﬁ-@h)eawh@ti@hl @cae(ﬁ-‘e -Gog-alhybfadicabwhersibg same
_g onc 18? based on the .t ;% nil%lgq metal, of from
radigald 1 MRS Y B8Yy AL 89 10- 7 ol

[0p&7]t | cphdichMrlp ﬁ)ﬁﬁ&rr@(bbb'lyéyfc@moléﬁlﬁ ateolbrfenddld, of
transition netal &g dnB of reactor volunme. The

tedpayeiodesasaes, ndersbigseganpptiopHtydiee &uiCorplior spbssiivting. 4lhey are
pl%%lahmclgplﬁﬁeq 7% @\Rlyetfx 1208, 10-4 to 2.10-2 nol, per

eac or "volune, based on the aIuwnnum
[0048]t entThe hﬁhomﬂﬂ dehepbl(&: oo \seyclichingfodsfin mon@esrs isganerudly
are al so ,poss le. WD Z%g 5/ 030861 -16 Pg@ U%%%94/031695
frpry @qut Ovdrio 1 al?q% 98%e AeB1aBH (FOrR RGN RET 19 A0aRt haganeficalesitably
% L%Q&'#‘S'S@“tot SDOREERL Wi Ofer abw Bolh Qe ®ers B zﬁfa‘ﬁf Z(p Hle% based
ave a processing ‘tenperature range such t it
upos the:tmtzﬂ) atinbeeofnnbdles bhsmid Phé mahyercydic dnkeldB] thoh@Rers and

pol ymer. Suitable cycloolefin copol rs, far bl ending
sebif ol oF rapPBh TR ¢  Bengwer EERERIF LaHdla Tg of
[0049M  The novel polymer blend is characterized in that the cycloolefin copolymer(s)

present are prepared by the process described below. The process for preparing the



about m nus 25C to about 150C, desirably from about 50C

to about 125C, and preferably from about 60C to about
wobd3049062] The COCs suitable for the purposegRhodi8icos

i nvention have viscosity nunbers (determined in

decalin at 135C) of from25 to 200 m /g, preferably

from40 to 120 mM /g, particularly preferably from40

to 100 m/g. [0063] The cycl ool efin copol yners have a

particul ar structure, which lfas been described in

detail in a dissertation by J. Ruchatz, Dussel dorf

1997. [0064] Accordingly, the cyclool efin copolyners
cy@pelsbntcopatymbms pnoves] in plod yovet pchib'mndblendags deamébeden detad @i DE-

its i th
A-Do0 e S R BB b art oD R a8, P RCoBRE et e
[00¥9Y | MUTHPRSEdsH hEcobEiflk e lh\%ﬂgbﬁ] f&fpléﬂ'&ﬁn %@hfé@leﬁiﬂo@mlym
copol yners present in the novel polyner % 1

encrm@p“éﬁfﬂs ke POy MeHERtiOROf @ble@frt |one @dﬁ@yc}meﬁxsmgewemaww at least

one %’qlggdﬂ}f{u O/l}eﬁotte%gg% y vv9| g% yf\ﬁénthhe 'sftas étgmf ; tramnused

fm@h@]bﬁtm@@% &yelae capRlminr presenlin tllilﬁﬁ@@l pl<§19ﬁ16t hEnﬁ Gblabuses at
ight of the one or npre cycloolefin copolyners and

lea[sh@ledppéts@pn it C‘PPIBOUIT(bLUl epfg;anc%ﬁcgp@n tp iheapse|abpne or more
mé%i&ég‘?efs%]wahﬁ{?@ﬂnet%?c h&?m gabove, it is an inportant
aspect of t resent vention to produce transparent
[0¢81¢ndsThd pctlynaen;yamilon oé ezfmerl ot iy theer Ticpuidl cy dbeo & fine itsadporeintai ¢
ret_Fan .. A or di n ﬁg {aool e%aén copol ynmer is
cyglepiefn sefutins: wd’é‘??é H}Slﬁ‘ W& htx of refraction of
00329M abPRikatdiy48 &em@gyt ekt iRrepdBink HRRYWIIDR PO mer present
[ 23 to abaou%l 1?15 and 1?)relf ??%r% ygfror% about (%BSI;&I%%WGS%
in dhacrwwellp.oaimlelﬁieldﬂnw addayer qRprisBRnh avmoze edaaialysts.

i t bl t
002R S e STk @S5 Be LbRErof DRt Br T BRRREbfper
pré&seAn “El%ﬁ(ﬁfeﬂ?cﬁyﬁlbﬂblbﬁd isae gﬁ%@tnﬁitgf da@N RN ES NeiNBEPmeneMon.
is thus are less than about , desirably less than

Prefstsuee 5.20380 taneing papeipligseye prdsacqaatphysh dbutalw 1@Bsiblggo use

nng OL?T%SOOI’@%% %g gg)pg ﬁl%}a%lége)q(le l&g@cﬁx‘i’éﬁgﬁﬂ‘ %1 e%g.lflltl%l%agguf) GQE%

enera
po Qb)@fkﬁns 1?\11‘4181 Elﬁa@bﬂmhltﬁn(ﬁ&l midesiniabipsufbuosnabout 1. 50 tO
about and preferably from about 1.52 to, about

10(15434 "fh%pll%ﬁ%tfmt PP nedas evrlemlefimeonopana Pagssht inghepevel
1)0%1&%96?{(10& 3() {n Q-Eétgf;%p%rt%{egi)’%Q%%sg%& ftﬁ’i'é pr g%er acLe]scubed in

aque 15 desira er than
degmlaaﬂ)ﬁ -At ha6 57396 aghichresaesipraasly ammm(ﬂatﬁ@; hmauﬁﬁ'zl' Whay of 16[61 ence.
003-61. ' [0067 ui t.abl e cycl ool ef i n cqpol
EP%C%?#@@F eﬁ%?r? © S piabet osimior be e Ffmﬁéparwéée
cyél%@ﬂﬁﬁ'c@ﬁﬂ?m%ﬁbént e 9169&%01}511%1 Q)@éﬂdq:ﬂei@f ab‘lyh ?ompuses an
particular” grade depend on the 1 DP pol yner
alipeinngansl ended vvlth the COC To obtain a cl ear bl end,

[0‘?.%63 | rg)g)e{x %fﬁ)r acéal%’&?l%eg to Ffﬁ gs%?gfqlgﬁggg glgeslinxaltlon are:

13613@6553@51@(1%@@11}&5(9%@1@pyl@}lcqxsfmﬁﬂféﬁgl%i&na@hﬂﬁ:ﬁﬁni@é0per
intimate blending of the polyners. The proper

dipfengigetisdens( | nendi3-iseprapyleydoneatdiens)) zissraiwk idiahéatiden

métpgéhglﬁ(em ¥l@ﬁ’%(¥ rﬂi degxyf)l onaﬁzﬂ%ﬁlﬁ?%l%& pz?d;% e}}l‘i}gggmg?q c%lﬁheloude,

1scﬁ5€@yﬂﬂ)ﬁ6ﬁllﬂetﬂyn(9 usri-be/lgrelipentatieaydfirdohRinpdeRmide,
invention

dlphenylmethylene( 1 -mdenyl)( 3-tert-butylcyclopentadienyl)zirconium dichloride,

methylphenylmethylene(1-indenyl)(3-tert-butylcyclopentadienyl)zirconium dichloride,

isopropylene(4,5,6,7-tetrahydro-1-indenyl)(3-isopropylcyclopentadienyl)-zir conium



tail ored as needed by conbi ni ng COC resins that have
different thermal and rheol ogical properties. Since
wothes/(B¥c1r esi ns are nmiscible, properties suchpasyghesa®sicos

transition tenperature and viscosity can be noved by
adjusting their proportions. Conpatibilizing Agent

[ 0068] The bl ends of the present invention conprise the

t her nopl asti c pol yur et hane %TPLD such as an inherently
di ssi pati ve thernoplastic ﬁg yur et hane (TPU-1 DP)
conposition or polymer, and the cycl ool efin copol yner
COC) such as a copolyner of norbornene and an ol efin.

diciafiride, dlh@nb’hn@tbﬂﬁmﬁérﬁféwmwd@r1rﬁ11dﬁwlkfﬁocess| ng
1soRroryr§E:¥ ?d1%%$2%2§{15f10518 (‘r%gcg ﬁgﬂcﬁ@%@?i{l eé;lrlyggge(g%;f&e

1et1tah§i<ﬂl‘éplaf1ﬂ6ﬁyl) (Bhsypr @fyéﬁc}@&iﬁ)emaﬂlleﬁylbiifb@[mﬂt tihwrided

accordi ng npat i i zing agent is utilized t
isoptapp! GPIP(zlem%‘ﬁé’%i"élﬁéetﬁﬁ]dllY]GY‘Flﬁdﬁﬁn&ﬂéel %bewwesdlwlwg’ut
leF‘S’é@éﬁ%ﬁ%&g 1 gllpgggflhﬁ@ g %fcﬁ gérﬁgméﬁr?g ecgﬁl(t: 1yd10hloude
meldh}élbiﬂhngﬁneah)@éﬁ‘e(h—nndleayl’)’(BUI m&aﬂwlsﬁyﬂmyrchmpiﬂadtenyl) zncomu m

diCilgﬂ; u;}%g}gg{;}/ §nq.(4;l,,:§\r/6§'g g}qgi Ilﬁ{l}égl};égb fl’:lé%utaf?(‘yclopel1tadleny1)
zuE'érhﬁﬁQﬂ@}%icfe d@ﬁ%}ﬁn(%ﬂ@leﬂe@ﬁ €48k ahymel hyshopaReo

I nternedi ate I ow ol ecul’ar wei'ght conpound or a
buybdygmpentadicion hzingaiwn dich{qridef methglphengmetiylensf4,5,6,7-

R A T e et B S R N T R A

isdpYSHyRSR(406, 7Rkt ahyﬂl @ ﬂﬂ(ﬁ:nggtﬂﬁﬁﬁcﬂﬁﬂsﬂ}h@dﬁﬁéﬁﬁtﬂleﬁiﬁfl )-zirconium
consecuti ve one carbon atons between a

Giohmiceadpbenyanibooeh o 5a@7é$égké1§ﬁ10 [ondeny i@ i e

tumteélxssﬂ%%ﬁcgg ek%l(f é& feon Sl Icﬁeé}{l) 1 aéﬁb%@&i@fﬁ%ﬁ&%@ 5,6,7-

tetﬁﬁ?ﬂlldsﬂ-ﬂ%ﬁﬂ% aﬁﬁleﬂﬂg&l%y@m@b @t’adwnglljﬁuctcmnﬁb dithld@e. or
ut 75, or about 100 carbon at ons. cwgg npl e . of
[0%57& h aA§P}’B§1t RasEibley ql@%‘»}l&%@éﬂ@dﬁ%ﬁ% af P&f(eﬂle |1n‘§’1m°%1“363 a
1l 1
sl i oo Bl WETERILR, KB1.x B Bt BEhe eifith R PIIBR o5
comtﬂpanes:lea‘drcﬁml 11dadmmh ol a11Fﬂlm1pmbM1)e 2033 contai ni ng at

000 Harechrbarbra Sreidhor &b tdiphietos i Pucuu S ferl-grtich

mfﬂb"%cpl?eﬁfe et ﬂﬁ&ﬁ{a@pdl AafidlS 1B [1515’@11 (Ih)ﬂ%@ 3l thO B&tﬁlyst is

Uni chema, a 36 carbon atomdi nerdi ol. However,
comlvpmdrmfdhemteecu(m prpdet ef abiejallvotre wltlaomw{frtbc avbpounds

i nter | t_ %?7e5(§4§ed fromone or nore dienes having a
m %?3? 8 carbon atoms, such as but adi ene,

[0050PT eRgy s@ﬂéhttﬂﬁﬁed iokBe roattidh mB&ﬂu%Ci!; ga6mRRinNBert solvent, such as
preferred. The nunber average nol ecul ar wei ght of t he

antyighgicarrisyeloaliphatie hipdiogarbon.g: ggeplarediacjion o hy dbeenategighiesel oil
00 to about 10,000, desirably from about
fwf{lalgd)?#%lug yout 7,500, and preferably from about 2,000

[0060]aboThe Pof08centhere ryfradbdided in tlmtmflﬁeﬁtlﬁhﬁa@eamm*céne The
unsaturated but preferably is subst anti al |

mmlémgewawefelabbuwdtah%wmg@nqwéw @@d/oonal@sﬁl%ﬁw rggtal, of from
Oggcgﬂp 318(?%%?% flo toqg%mcﬁgﬁjaiﬁ%% ?; &{%ﬁééalﬁ& Ho5i2863 10 107

eve
malaohiomsitanhostalden ﬂiné OB mmd’sn woluhtee The alverimedhaisaisad et a

sat ur gt ed dr b arrj ut saccordi
copgenaon TR Rl Bicekr D A te delo 286006t A of
red bt Wdlie, Yastd FALE Hfun{}lﬁﬁn contens Il?ﬂi:f’né?ﬁle, howeve1, higher

concentrations are also possible.



5,405,911, hereby frilly incorporated by reference.
When butadiene is utilized, the mcrostructure of the

Worz%%%i)!}srig pol ymer can be Iar gely 1,2 structurﬁj%szg(,ﬁ{mw,
structure (e.g., 15 to 85% wth a simlar anobunt

(e.g., 35 to 65% of each generally being preferred. WO

2005/ 030861 -19 PCT/ US2004/ 031695 Exanpl es of

hydr ocar bon pol yol s derived from butadi ene include the

fol l owing: ldentificationSuptierDescription Kraton"'

Li qui dShel | Hydr oxyl -t er mi nat ed pol ybut adi ene,

L2203hydr ogenat ed. Approxi mate m cro-structure: 55%
[0061]; 4%hile e ciROboléfan ESHolymers can have glass transition temperatures of

HM t subi shi H%dr oxyl -term nat ed pol ybut adi ene,

upHp @éeg(ériaﬁ(@ IYNé?EY BRYCFHPICHHFIBR CIBEIALRS 1apes sushdhaf ibis
co?rgﬂé‘h%le%v gPRle I’%Léél&)ne 15 g‘? o E%l?{rng%%ét}#a?;égﬁﬂ)to%n

ut a I ene ogena
co@blyt:b:eﬁ eufo@ bl@lﬂ%g]wlﬂi a TP%dk "IZPU-BIDB@Olytmel Igalrd%ﬁal!lgchkkv.e a Tg of from

AGHydr | -term nat ed pol ybut adi e oxji mate__
ARRCPEYE ﬂéc@m@aoueéﬁ}é §, desiiably, fiom abwtq‘iﬁ’. &t%ﬂbout 125°C, and
Heetrolbl e ted pol ybut adi ene.
Pl%kaatb BTl &Rl g Caoth1) 2 78% 1. 4. [0070]

0@@2&0 n' T‘hg 2a3cd §111ﬁbleff@1f the GuipBsdshte tiRy @senfonilave Rist@dity numbers
71] The term W th respect to

a
(ISaDBTER T Geden hy ESERTbBAESI to 800 e erotedblatteon 40 | Bhmle

under st 00 t | e preferably the
PR ﬁ%i"a?lﬁ eﬁalﬁgg%%d%ﬁom%nal hydroxyl end groups,
[006%) Saﬂ&e@@ﬂo@l@ﬂﬁﬁ‘@;ﬁdl%ﬁnéﬁm@% flf)@tmibahﬁkthlciu@ Whichhadbeen
2.2 end groups per cul e 72] The isocyanates

dqawlpqdzlé detai in pdissprEadiontby; Jnliéﬂtal% P%F%d%f &9%t-abl y
[065 %%Q{q‘?%}f af) ﬁcﬁ'&dléﬂﬁﬁ AL | %)Pescaft)ﬁ? kl%q{okf%l%ﬁglhlgend

st tuted aromat I'l socyanat'es
mhﬂ’l Ba\i'el equerrss M\B]V\IO masbarhetteunés indogpeattd 811@: h]ftel the other. Two

d i socyanat es general |y have the forpgula
QDOROB ] RATESPOR 1 KSR BT POSS AR BN IR 38
cﬂ?o\ﬂléfgkﬁ)&hgtn?éls Bxfe erft {iPe R0l 8 Bﬁ?ﬁHél vihgcarbon atonms with

froma 6 or'a out 8 to about 15 carbon atonms being
[0p68] er rTéet, ananmdt @fithecydodleme@olomeris genetallyi from 2bbet 45§ to

g NS Ry A B UL e LDy AP E Ml glerabl

fir &h%b()ﬂt’ T8 Y hlowP 80RNA Wi ghitasdd dpon thBlotalivedBR OF @€one or more
di i socyanate; hexanethyl ene dii socg{anat e; napht hal ene

C}{gtiqoé@“gyg]mhenm@ gied Grexy pemerd] Yot HIE e ¢ and/or othcl IDP polymers.
[OQkE]h e”%s noled’j1 eﬂaove it is an important aspect of the present invention to produce

transparent blends of the cycloolefin polymer and the thermoplastic urethane.
Accordingly, a cycloolefin copolymer is utilized which generally has an index of
refraction of from about 1.48 to about 1.58, desirably from about 1.50 to about 1.56 and
preferably from about 1.52 to about 1.54. The TPU and/or TPU-IDP have a similar
index or refraction so that the blend is transparent. Generally, the index of the refraction
of these two components are similar and the difference between them is thus are less than
about 0.05, desirably less than about 0.03, and preferably less than about 0.01. As also
noted above, the TPU component or the TPU-IDP component has an index of refraction
of generally from about 1.48 to about 1.58, desirably from about 1.50 to about 1.56, and

preferably from about 1.52 to about 1.54. The light transmission of the transparent blend



3,3 dinetlioxy-4,4"-diisocyanate,
net a-tetrarnet hyl xyl ene dii socyanate (m TMXD1),

wo passaseton amet hyl xyl ene di i socyanat e (p-- TMX. DeyT/0S2004/031695
m xyl yl ene diisocyanate (XDl), WO 2005/030861
PCT/ US2004/ 031695 - 20 decane-1, 10-di i socyanate,
di cycl ohexyl net hane-4, 4' -di i socyanate, as well as
conbi nati ons thereof, and tﬁg like, with MDI being
preferred. It is to be understood that isoners of the
various diisocyanate can also be used. [0073] The chain
extenders can be either diam nes, al kanol am nes,

forg b?%m&mlaﬂuedt dosirally mreniaiithap 0% cwdipreferabhyogreatet t&iala%étas

L, jof chain extenders include
1né$ﬁ%§og %? SFE¥P2ﬁg@ antne et hyl ene gl ycol,
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amount of the chain extender. and |ntern§d|ate util.i.zed,
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t
tenfpigrurd SERRERE) (i B YRR RErobblE T o
the diisocyanate to hydrocarbon internediate and chain

extender is generally fron1a out 0.8 to about 1.05 and
desirably from about Q?"@Pft Piligggigeny [0075] It is a
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met hod. The prepolyrner nethod is preferred where the
tepairresandibiereforgaig procgesablsl and alsq baveishndarpdices of refaction
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ehi“§6%1§}‘£rf§t5ég“t‘%‘fwlﬁ HBBEgAESHYrner. The same can be
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ull'y prep o ynmer can t e subsequen
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rization of reactant f ng th . o
infaHiTas! & LT LB A B FTBEREGY. HE P BOSERen inweislobis
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a WD 2005/ 030861 "-21 PCT/ Us2004/ 0 95
carboxylic acid terminal groups thereon. When the substantially hydrocarbon
intermediate is not solely a hydrocarbon but, e.g., a polyester, the number of consecutive
polymer backbone carbon atoms between a non-carbon atom such as oxygen, is large,

i.e., at least 20 carbon atoms, desirably at least 30 carbon atoms, and preferably at least



substantially solvent-free and preferably conpletely
sol vent-free environnent. The hydrocarbon internedi ate
[ d to a tenperature of from about 80C
‘VOZ%thak$he di i socyanate, such as MD, is addpg%nﬁg&Hhsuj\
prepol yner formati on conmences. After a short peri od
of tinme, for exanple a couple or several mnutes
wher eby partial or total prepolyners have been forned,
the chain extender is added!8nd the reaction carried
out to conpletion. This nethod allows ready reaction
of the insoluble chain extender such as neopentyl
45 ghspoo htomstth abbngt &, bsalmyaiatoe abnasdd0chrbag aneep et yample of

lycol, do not di.ssal ve t.he bst anti al
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cetylacetonate and the |jKke, Tertiary organi c am ne
pregeppblly yelely a Bydrpcaghon miwmegiatrdenacd fioimereyirene dneam having a
totﬁrbq f tOIPI?4 kd g%aﬂei)ﬂl(e} ?‘[}yln?é §19chb1§ thd{ :né eg(')pégl!?eg 816{}?162%(6 \81‘[1'1

btlmbmué bém@@fbf@wd SF I&Q’[unmeh hveiﬁgeaﬁdledtﬂgﬂ waighyoff the H}/(ﬂb@z%on
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lﬂtwe&ﬁ'{e Ectsaly gam %h%’-m({ @(FPS‘?J ‘mtﬁ @h@w YefliOp gesirably from
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art and to the literature, suc
hydragar b@"axmtt@meélamtnahulxamaumdj tox pﬂ:&l‘alsly 1m1tbstaﬂt1@lﬂy l@ydw genated

ts o, L he sal re gener
oo YR ep B S RES B B s e B e St s
abd® 0T or BBBuitdves, R leasd | 609 QF Miércﬁﬂﬁ)ﬁflﬁl &&'H?)%lebddnﬂé ﬁf th@f
the present invention has soft segments as wel

intergediaeyretitsntedrHdy drogenatiegmenbs caried geharcaldiyg tsbeefnyn ed

corﬂ/%{lt?cﬁlapglocgég o??%anthh wg%%éé’%@%@ matﬁgrg‘ "nhlgf gge% 843 or

5,460t Y, thRidby felly Bicoodated b eeféreadel IWRePbuthdiend RuNiRD Rt €
t erm nal grou with the " diisocyanate and the reaction

migpstyyggirg phihg l%swf@rgd@ﬂmw& et dargiely d ot starditre or THestruoture (e.g.,
fect t
15 gj; 1% axélﬁﬂ aﬁgl\ql’igﬁ?%ﬂ(ﬁh .St% 6T5 /g%ff RE&GD generatllg\ﬁ%gr}glclﬁggged

at | east about 25960r about 35% by melght desirably
from about 45%to about 90% by wei ght, and preferably
from about 60%to about 80% by wei ght based upon the
total weight of the thernoplastic polyurethane

conpati bilizer excluding any additives, fillers, etc.
WO 2005/ 030861 PCT/ US2004/ 031695 -22 [0080] The

t her mopl asti ¢ pol yuret hane conpati bilizer was prepared
by either the randomnelt polynerization nethod or the
prepol yner nmethod. In the randomnelt polynerization
nmet hod, the polyol and chain extender were bl ended
toget her at about 100C to about 150C or about 250C.

D phenyl - net hanedi i socyanate (MDI) was heated
separately to about 100C to about 150C or about 250C,
then m xed with the blend. The reactants were
vigorously m xed for 3-4 mnutes. The polynmer nelt was



di scharged into a cool ed, Teflon-coated pan, cured at
70C for 1 week, then granulated. In the prepolyner
womsbhdssit he pol yol was heated to about 100C tr@ralud/ 031695

150C or about 250C. MDI was separately heated to about
100C to about 150C or about 250C, then mxed with the
pol yol and allowed to react for 1-2 m nutes. The chain
ext ender was added, and thel reaction continued for an
addi tional 1.5-3 mnutes. The pol ymer nelt was then
treat ed as descri bed above. The nelt index val ues were

TM D 1238. [0081] The essentia i
’ﬁ‘t) WSk ?1 %ﬁcru PR PAwalssleEveg %mﬂd@&ﬁlrellt}v@%aﬁ@ownlg:

conmpati bifizers—of —the present—invenmtionare also
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L i eve a transparent bl endYdErasaste PEES zi ng

agents can al so be utilizedVisiR-starcuegeieral; y”not
preferred i nasmuch as they késult in a lower clarity
Podytelil't Hansmi ssi oMigubishi ght . HBlrokylHtessinaled polytiutadiene,
conpati bilizers are known tlgdidpensted ekgiroxitnagendidre- t he
art and include block copaiyeris 20 1,2; 79% 1,4.
PoA®AR- but adi engnsiyghene CETBEMAL@hiNad @btyetitaaleﬁé om
el l Chem cal as KRATONO. il en&t@éi'p@ﬁ I Bkindafd ?190 gdents
of the various maleic anhygrigde. %1‘3@ g‘tdlﬁp ylp frr ns
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transparency desired in t hel-B1 e L4The | ess desired

Ll@‘é‘ﬁﬁ’é Hbi 1i zer s Petatex oned %Oéylrf@?mb@te@r@@]d padigneoc
bl ended with TPU or TPU- | DPApiiroxigwée migresisishneidyo i s
desired. The above nentioned2]#s$sldesired
conmpatibiTizers can alsSo be used wWth COC biendedwth

TP basme S, 08 The ampunt of the one or
mﬁ%ﬁe g#q A og %‘@%ﬁ dhgpresapt npyeRldhe | nvent| on
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parts by weight, desirab from about 25 to t 8
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m%hllu%g&ghﬁp zéﬁclogtlﬂ%’g% &Hgtwb glk? Sﬁ)‘gﬁ ﬁittevéf 0@% ic dllsﬁéyanates

andgedlike, A @ell b@mlit)dle@fthdtélﬁ“ Ehtﬂmdﬁsdwériatdi@@ﬁﬁdllﬁ Havetth@ formula
wer sel ection of the COC to match the properties of
R@YO o there Ihé g inhati¢y apggomaice pycongpipgiions Neelmfétavmg a total of

frddh th$ L&A 3@' [ﬂ)gg raﬂfl eﬁ% rfgzg)ggfrj? glle%ﬁhbl{? tﬂﬂ,ﬁ/lg carbon atoms
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bis-(4-phenylisocyanate), that is, MDI; isophorone diisocyanate; hexamethylene

diisocyanate; naphthalene diisocyanate; cyclohexylene diisocyanate; diphenylmethane-
3,3' dimethoxy-4,4'-diisocyanate, meta-tetramethylxylene diisocyanate (m-TMXD1),
paratetramethylxylene diisocyanate (p-TMXD1), m-xylylene diisocyanate (XDI),



TPU-1DP, the COC and the conpatibilizing agent, in any
sui tabl e bl ender such as a Banbury"" or as in a twn
wo SEkRYsgxt ruder at tenperatures of from about pdp@S2do9031695
about 250C and desirably from about 190C to about 220C.
[0085] Optical properties are neasured by ASTM D- 1003

and include light transm ssion and haze val ues.

General ly, thernoplastic conBositions are utilized

which have a light transni$8ion of at |east about 65%

or about 70% desirably at |east about 75% or about

80% and preferably at | east about 82% Suitable haze
dessabugld-diisecganrl dichglohatybuethardd, drntlisbesmatedasivelabs y

about, 27% or about 22% Ss, an refera bo t o,
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meHGBIyaRe LAt b ThY Pertially or fully formed prepolymer can then be subsequently
reacted with the chain extender.
[0076] The polymerization of the reactants forming the thermoplastic compatibilizer

of the present invention can generally be carried out by melt-polymerization in a



tol uene, styrene, nethyl nethacrylate, and the I|ike.
[0089] CQutgassing is determ ned by placing a 500 ny
woaisizessin a 20 cc vial and heating for 60 mpowli®3003031695
85C in a Tekrnar(c) 7000 headspace anal yzer. An aliquot
of the headspace was then automatically renoved and
injected into a Hew ett Packard(r) 5890 Series Il GC
equi pped with a flanme ioniz ﬁion detector. A response
factor for decane was neastrfed and used to determ ne
the amount of all three organic conmpounds and the
total anmount in the headspace. ldentification of eacr
1€
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[0078] Although various additives and fillers can be utilized as known to the art and
to the literature, such as pigments, lubricants, stabilizers, antioxidants, anti-static agents,
fire retardants, etc., the same are generally not utilized in the preparation of the
compatibilizer.
[0079] The thermoplastic polyurethane compatibilizer of the present invention has
soft segments as well as hard segments. The soft segments are generally defined as being
solely the hydrocarbon portion of the intermediate. The hard segments are defined as
everything else, e.g., the reaction of the intermediate terminal group with the
diisocyanate and the reaction of the chain extender with the diisocyanate. The preferred
compatibilizers of the present invention desirably have high amounts of soft segments
such as at least about 25% or about 35% by weight, desirably from about 45% to about
90% by weight, and preferably from about 60% to about 80% by weight based upon the
total weight of the thermoplastic polyurethane compatibilizer excluding any additives,

fillers, etc.



the reference sanple was air. Percent transmttance is
reported at 700 rum [0095] Optical properties are

wodgi5UsHeped according to ASTM D- 1003 and i ncl ygdg,udb@G169s
transm ssi on and haze val ues. [0096] Clear conpositions

were made according to the follow ng reci pes shown in
Exanpl es A through J wherein the parts |isted are by
wei ght. Additional exanples are given in Table 2. WO
2005/ 030861 -26 PCT/ US2004/%¥31695 Ada dd<Cdddddd
zzzzzzzzzz (r) o0-ap 0 a NCCDddz - Co in"tCdmOz D n
CDOOO MO0 i ~"Dn rn o cl zz '"~rncn WNn C5V A010~-- nOQO OO
[0680) O ~ThéthnofIRticpoMiiytRdneMompatibiliaetuwds-prepared by either the

random melt polymerization method or the prepolymer method. In the random melt
polymerization method, the polyol and chain extender were blended together at about
100°C to about 150°C or about 250°C. Diphenyl-methanediisocyanate (MDI) was
heated separately to about 100°C to about 150°C or about 250°C, then mixed with the
blend. The reactants were vigorously mixed for 3-4 minutes. The polymer melt was
discharged into a cooled, Teflon-coated pan, cured at 70°C for 1 week, then granulated.
In the prepolymer method, the polyol was heated to about 100°C to about 150°C or about
250°C. MDI was separately heated to about 100°C to about 150°C or about 250°C, then
mixed with the polyol and allowed to react for 1-2 minutes. The chain extender was
added, and the reaction continued for an additional 1.5-3 minutes. The polymer melt was
then treated as described above. The melt index values were obtained by ASTM D-
1238.

[0081] The essentially hydrocarbon intermediate thermoplastic urethane
compatibilizers of the present invention are also described in detail in U.S. Patent No.
6,054,533 granted April 25, 2000, and is hereby fully incorporated by reference.

[0082] When using TPU and/or TPU-IDP polymers in the blend with COC to
achieve a transparent blend, other compatibilizing agents can also be utilized but are
generally not preferred inasmuch as they result in a lower clarity and transmission of
light. Such less desired compatibilizers are known to the literature and to the art and
include block copolymers of styrene-butadiene-styrene commercially available from
Shell Chemical as KRATON®. Other compatibilizing agents of the various maleic
anhydride grafted polyolefins such as polypropylene-g-maleic anhydride and
polyethylene-g-maleic anhydride. The proper selection of the compatibilizing agent will
depend on the transparency desired in the blend. The less desired compatibilizers
mentioned above may be used in a COC blended with TPU or TPU-IDP if less
transparency is desired. The above mentioned less desired compatibilizers can also be
used with COC blended with non TPU based IDPs.

[0083] The amount of the one or more compatibilizing agents of the present
invention is generally low such as from about 0.1 to about 12 parts by weight, desirably

from about 0.25 to about 8 parts by weight and preferably from about 0.5 to about 2 or 3
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parts by weight for every 100 parts by weight of the one or more thermoplastic urethanes
TPUs, and/or TPU-IDPs, and/or other IDP polymers and the one or more cycloolefin
copolymers, COC.

Transparent-Clear Blends
[0084] As mentioned above, the COC may be blended with a TPU, TPU-IDP or
other IDP polymer, and a compatibilizing agent. The clarity of the blends will depend on
the proper selection of the COC to match the properties of the other polymers in the
blend. Since the most preferred blends are COC blended with TPU and/or TPU-IDP, a
clear blend is described below. The transparent or clear blends or alloys of the present
invention are made by melt compounding the three components, i.e. the TPU and/or
TPU-IDP, the COC and the compatibilizing agent, in any suitable blender such as a
Banbury” or as in a twin screw extruder at temperatures of from about 150°C to about
250°C and desirably from about 190°C to about 220°C.
[0085] Optical properties are measured by ASTM D-1003 and include light
transmission and haze values. Generally, thermoplastic compositions are utilized which
have a light transmission of at least about 65% or about 70%, desirably at least about
75% or about 80% and preferably at least about 82%. Suitable haze values are generally
about 32% and less, desirably about 27% or about 22% and less, and preferably about
8% or about 5% and less. Better optical properties are obtained when the TPU is not a
TPU-IDP. Conversely, better electrostatic dissipating properties are obtained when an
TPU-IDP is utilized.
[0086] While stabilizers can be utilized, desirably various additives such as
antioxidants, UV inhibitors, lubricants, flame retardants, and the like are not utilized
inasmuch as they reduce light transmission as well as clarity. If such additives are
utilized, they generally utilize at less than about 10%, desirably less than about 5%, and
preferably less than about 3% by weight and more preferably none, based upon 100 parts
by weight of the TPU and/or TPU-IDP and the COC components.
[0087] The use of a compatibilizing agent is generally required because the COC and
the TPU phases have a positive free energy of mixing and are therefore immiscible. The

compatibilized form of the present invention will have several advantages compared to
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an uncompatibilized control. By reducing the interfacial tension and increasing
interfacial adhesion, the compatibilizer helps to stabilize the desired morphology and
therefore properties of the blend. A co-continuous morphology is preferred when the
goal is to achieve electrical properties through the use of a TPU-IDP. Increased
interfacial adhesion improves energy transfer between the phases. This helps prevent
delamination or gross phase separation when the blend is subjected the shear forces seen
during secondary processes such as injection molding. It also results in increased impact
properties and energy to break.

[0088] The transparent clear blends of the present invention have several advantages
including static dissipative properties, high flexural modulus and strength, good clarity,
low extractabie ions, and the like. A notable improvement of the blend is that is has low
outgassing properties in that as apparent from the data below, very small amounts of gas
are emitted. For example, generally less than about 10pg off-gases/gram sample,
desirably less than about 5 pg off-gases/gram sample or about 3ug off-gases/gram
sample and preferably less than about 1pg off-gases/gram sample . Such gases include
toluene, styrene, methyl methacrylate, and the like.

[0089] Outgassing is determined by placing a 500 mg sample in a 20 cc vial and
heating for 60 minutes at 85C in a Tekmar® 7000 headspace analyzer. An aliquot of the
headspace was then automatically removed and injected into a Hewlett Packard® 5890
Series II GC equipped with a flame ionization detector. A response factor for decane
was measured and used to determine the amount of all three organic compounds and the
total amount in the headspace. Identification of each compound was by retention time
alone. Off gassing amount is reported in pg off-gases/gram sample.

[0090] The above combination of properties result in a useful polymeric blend
suitable for electronic and semi-conductor packaging, clean room components and
articles, hard disc drive components and packaging, optical devices, films, or coatings,
and the like. The blend composition can also be utilized in processes including injection
molding, extrusion, thermoforming and the like.

[0091] The present invention will be better understood by reference to the following

examples which serve to illustrate but not to limit the invention.
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EXAMPLES
[0092]  The ingredients set forth in Tables 1 and 2 (Examples A through P) were
blended in a Werner Pfleiderer” model ZSK 30 twin screw extruder under the following

general conditions:

Rate: 25 — 35 1bs/hour

Rpm: 175
Temperatures (C):
Zone 1: 165
Zone2: 175
Zone 3: 185
Zone 4: 190
Zone 5: 190
Zone 6: 185
Die: 170
Amps: 40

[0093] Specimens used for physical, electrical, and cleanliness testing were injection
molded.

[0094]  Luminous transmittance % was tested on a Perkin Elmer Model Lambda® 9
Spectrophotometer. 0.125" thick samples were scanned from 400-860 nn at a rate of
240 nm/min. The light source was a Tungsen-halogen lamp. Slit width was 2 nm and
the reference sample was air. Percent transmittance is reported at 700 nm.

[0095] Optical properties are determined according to ASTM D-1003 and include
light transmission and haze values.

[0096] Clear compositions were made according to the following recipes shown in

Examples A through J wherein the parts listed are by weight. Additional examples are

given in Table 2.
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and L). Examples M, N and O show different levels of TPU-IDP blended with
cycloolefin copolymer and a TPU compatibilizer. Example P is a COC/TPU-IDP blend

The data in Table 2 show two commercially known IDP alloys (Examples K

without a TPU compatibilizer. The molding results show that the TPU compatibilizer is

necessary to prevent delamination for high shear processing, such as molding.

Delamination is indictive of a lack of compatibility in polymer blends. Low shear

processing, such as often occurs in extrusion, is not as prone to show delamination.

TABLE 2
EXAMPLES Ex. K Ex. L Ex. M Ex. N Ix. O Ex. P
CcoC1 cocC1 COoC1
Acrylic /TPU-IDP /TPU-IDP /TPU-IDP
Acrylic | core Alloy Alloy Alloy
DP Jsheld w/TPU w/TPU w/TPU COC/TPU-
DESCRIPTION alloy 1)) compatibilizer | compatibilizer | compatibilizer | TDP Blend
FORMULATIONS
Topas® 8007 79 71.5 64 75
Topas® 9506
TPU-IDP 20 27.5 35 25
TPU-compatibilizer 1 1 1
ClearStat® C-37 100
Bayon® YM-312 100
Molded Samples
Plastic Tensile
ASTM D-882-97
Stress @ Yield psi 5990 4580 3590 5200
Elongation @ Yield % 3.11 3.56 5.86 3.05
Tensile @ Break psi 1050 1870 3000 4420
Elongation (@ Break % 27.3 21.7 16.9 8.71
Modulus psi 311000 245000 186000 275000
Energy 1o break 1bs-in 124 74.6 66.3 47
Flex Modulus
ASTM D-790-95 (.5in/min) 265000 189000 146000 247000
Notched IZOD impact
ASTM D256-93a 12.1 12.5 2.3 5
type of break
Gardner impact (in 1bs/in) 320
Type of failure Ductile
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two commercially known IDP alloys (Exanples K. and L).
Exanples M N and O show different |evels of TPTJ-IDP
bl ended with cycloolefin copolynmer and a TPU
conpatibilizer. Exanple P ig,a COC/ TPU-|I DP bl end
without a TPtJ conpatibiliiz?: The mol ding results show

that the TPU conpatibilizer is necessary to prevent
del ami nation for high shear processing, such as
nOPVERES | DIx A hatlxdn ils i BdMctive d&-N | gek B0 Ex. P
conpatiability i n| pol ynmer| b)&Hd ﬁ%ﬁé COCL i
pol yr Ty FOWeelibR | PhP&aS! NG,
such as offten oCCUlyicn [EXt hiby! ON| | SuiRpt as pLwpe tpo
show del amm nakkicon.cord ABLE 2 WZXANMPLESEw/TPKEX. LEXTPUMEX| COC/TPU-
PESCRIFIEQN I]D]});ﬂlpyy L cIDPOC |1eodibiljzex>(Oomipatibilizer | compatibilizer | IDP blend
Molded Plagues
Surface Resistivity
(ohm/sq) 2.5E+10 3.70E-+09 6.90E+08 2.2E+10
Volume Resistivity
(Ohm-cm) 4.9E+10 7.40E+09 8.30E+08 5.4F+10
Delamination? No No No No No Yes

[0098]

compositions of this invention as compared to two other commercially available

The data in Table 3 below is presented to show the low offgassing of

transparent inherently dissipative polymers. The low offgassing features of the present
invention are important in electronic applicationé to avoid damaging the electronic
componenis. The table below shows offgassing results for Example B of the present
invention and two alternate transparent, static dissipative polymers. The composition of
Example B is shown in Table 1. Example K (comparative) is a blend of an acrylic based
polymer and a polyether amide based IDP. It is commercially available from Cyro
Industries under the tradename ClearStat® C-37. Example L (comparative) is an
inherently dissipative acrylic polymer made by a core/shell process. It is commercially
available from Kureha under the tradename Bayon™. Example B shows lower total
outgassing and lower outgassing of each identified species. The formulations for

Examples K and L are shown in Table 2.

TABLE 3
EXAMPLE K EXAMPLE L
EXAMPLE B (Comparative) (Comparative)
Off Gassing component (1g/q) -
Methyl Methacrylate <0.03 12.65 1.91
Toluene <0.02 75.77 0.08
Styrene <0.02 7 0.15
Total including unknowns 1.32 99.4 11.54




Acrylic core /TPU-1DP /TPU-1 DP / TPU- I DP OC/ TPU- -
ESCRI PTIONI DP /shell Alloy Alloy Alloy IDP Bl end

wo 3hdspbddRy TPU w TPU w TPU PCT/US2004/031695
conpati bilizerconpatibilizercomatibilizer
FORMULATI ONS_ To pas 80077971.56475 To asp' 9506
TPU- |1 DP2027. 53525 TPU-conpatibilizerlll CearStatS
C- 37100 Ba one YM 312100 Mol ded Sanpl es Plastic
Tensile ASTM D-882-97 Stre¥s n a, psi5990458035905200
El ongation @Yield %8.113.565.863.05 Tensile n Break
psi 1050187030004420 El ongati on a Break

9%27.321.716.98. 71 Modul us psi 311000245000186000275000
Energy to break | bs-inl2474.666. 347
[0099]  Topas is a copolymer of ethylene and norbornene made by Ticona GmbH.
The TPU-IDP, made by Noveon Inc., is a TPU derived from a polyethylene oxide
intermediate, MDI, and butane diol as a chain extender with a small amount of a lithium
salt and prepared according to U.S. Patent 6,140,405.
[0100] Kraton® FG-1901X is a maleated styrene-ethylene/butylene-styrene triblock
copolymer (SEBS-MA). It contains 28% polystyrene by weight and 2% maleic
anhydride.
[0101]  TPU compatibilizer is a compatibilizer derived from a polybutadiene
.~ intermediate, MDI, and a neopentyl glycol chain extender and made according to U S.
Patent 6,054,533.
[0102]  As apparent from Table 1, improved optical propetties are obtained when non-
electrostatic dissipating thermoplastic urethanes are utilized, see Examples F and G.
However, when a TPU-IDP is utilized as in Examples B and D, optical properties drop
off but favorable surface resistivity and volume resistivity values are obtained which are
not too conductive and not too resistant. Examples M, N, and O (Table 2) demonstrate
the effect of TPU-IDP level on surface and volume resistivity. Resistivity decreases with
increasing level of TPU-IDP. Values can be adjusted to the desired level within the
static dissipative range. Tensile strength and modulus values decrease with increasing
TPU-IDP level.
[0103]  Improved impact properties (Gardner and notched izod) were also obtained
when compared to the COC whether or not a TPU-IDP was utilized.
[0104] While in accordance with the Patent Statutes the best mode and preferred
embodiment have been set forth, the scope of the invention is not limited thereto but

rather by the scope of the attached claims.
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al ternate transparent, static dissipative polyners. The
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ClearStat C-37. Exanple L (conparative) is an
monomer and said polycyclic olefin monomer.

3. A clear thermoplastic composition according to claim 2, wherein said
composition according to ASTM D-1003 has a light transmission of at least about 65%
and a haze value of about 32% and less, and

wherein said thermoplastic polyurethane is derived from a) an intermediate made
from an alkylene oxide monomer having from 2 to about 6 carbon atoms or from a
polyester intermediate made from a dicarboxylic acid having from 4 to about 15 carbon
atoms and from a glycol having from 2 to about 12 carbon atoms, b) a polyisocyanate
having the formula R(INCO),, where n is from about 2 to about 4 and wherein R is an
aliphatic, an aromatic, or combinations thereof having a total of from 2 to about 30

carbon atoms, and ¢) a diol having from 2 to about 10 carbon atoms.

4. A clear thermoplastic composition according to claim 3, wherein said polycyclic
olefin monomer is norbornene or tetracyclododecene, wherein said acylic I-olefin
monomer is ethylene or propylene,

wherein said alkylene oxide is ethylene oxide or propylene oxide,

wherein said ester intermediate is derived from succinic acid, glutaric acid, adipic
acid, pimelic acid, suberic acid, azelaic acid, sebacic acid, dodecanedioic acid,
isophthalic acid, terephthalic acid, cyclohexane acid, and combinations thereof and from

a glycol including, ethylene glycol, propylene-1,2-glycol, 1,3-propanediol, butylene-1,3-
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according to ASTM D-1003 has a light transmission of at least about 80% and a haze

value of about 27% and less.

6. A clear thermoplastic composition according to claim 5, wherein said cycloolefin
copolymer is derived from norbornene and from ethylene, wherein the amount of said
ethylene is from about 60 to about 70 mole percent based upon the total number of moles
of said ethylene and said norbornene, wherein said alkylene oxide is ethylene oxide,

wherein said diisocyanate is MDI, and wherein said diol is butane diol.

7. A clear thermoplastic composition according to claim 6,

wherein said cycloolefin copolymer, and said thermoplastic polyurethane, independently,
have an index of refraction of from about 1.52 to about 1.54, and wherein said
thermoplastic composition according to ASTM D-1003 has a light transmission of at

least about 82% and a haze value of about 22% and less.



when conpared to the COC whether or not a TPU-|I DP was

utilized. [0104] While in accordance with the Patent
wo Shatsvsss t he best node and preferred enbodi remtusbav®si6os

been set forth, the scope of the invention is not

limted thereto but rather by the scope of the

attached clains. WO 2005/ 030861 PCT/ US2004/ 031695 - 31

WHAT IS CLAIMED IS: 1. A clg ar t her nopl asti c

conposi tion, conpri sing: Pend of cycl ool efin

copolymer and a thernopl astic pol yurethane, said

cycl ool efin copol yner and sai d thernoplastic

pol yur et hane, independently, having an index of
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10. A clear thermoplastic composition according to claim 7,

including from about 0.25 to about 8 parts by weight of a compatibilizing agent
per 100 parts by weight of said thermoplastic urethane and said cycloolefin copolymer,
wherein said compatibilizing agent, wherein said compatibilizing agent comprises a
thermoplastic polyurethane having a hydrocarbon intermediate derived from one or more

dienes having a total of from 4 to 8 carbon atoms wherein at least 90% of the initial



dodecai net hyl ene gl ycol, and conbi nati ons thereof;
wherein said polyi socyanate is a diisocyanate
Wo%m&ma ng 4,4'-methyl enebis- (phenyl isocyapeifk2004/031695
MDI); 1sophorone diisocyanate (I1PD), mxylylene

dii socyanate (X- DI), toluene diisocyanate,

phenyl ene-1, 4-di i socyanat e,

napht hal ene-1, 5-di i socyanate, 1, 4-cycl ohexyl

di i socyanate (Cl-DI), decamé?1, 10-dii socyanate,

di phenyl net hane- 3, 3' - di met hoxy-4, 4' -di i socyanat e,

di cycl ohexyhnet hane-4, 4' -di i socyanate, and cycl ohexyl -
carbod taltdrb@cy@rdd eonde haeobdeh Raitirzoeak villeesie edid ddsutywhiee siMDI,

said diol is ethylene glycol, diethylene glycol,
aﬂ%ﬂ@ﬁvpbﬁ%ﬂ@V&EEWPPﬁﬁﬂﬁ%$Viene gl ycol, 1, 4-butane diol

1, 6-hexane diol, 1,3-butane diol, 1,5-pentane diol,

1, 4- cycl ohexane-di i net hanol, neopentyl glycol,
11 hy drremqyitiveni@ind oy doptingopetphiging éhérermpgrition of claim 1.

2-met hyl - 1, 3- propanedi ol , or conbi nations thereof. 5.

A cl ear thernoplastic conposition according to claim 4,
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t her nopl asti c pol yuret hane , independently, have an

i ndex of refraction of fromabout 1.50 to about 1.56,
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nor bornene and from et hyl ene, wherein the anmount of
said ethylene is fromabout 60 to about 70 nole
ldper dantlettassedicukirsipatihg teaheplastiendoarpositionwif ekimdf vdwirain said
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CPIE P IO B of from about 1.52 to about 1.54, and
wherein said thernoplastic conposition according to
ASTM D- 1003 has_a_light transm ssion of at |east about
158200 Ahelegiroiatis dispinasingtheapeplestioopapnsitiongpgcondips to claim 13,
2005/ 030 P o . roveli
VERER s EPeletd chpdutEr RNeRAThAR f1odh Bl Gyqyotic olefin
mbitrhdtdhd @t Rastoaspefdlidi 1-dlzfimmoageiet, satdheliynlicalefin monomer
conmpat i bilizing agent conprises a thernoplastic
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fromone or nore dienes Eﬁxing a toﬁal of from4 to 8

carbon atons. 9. A cl esdr mopl asRi ¢ conposi tion

according to cIainfEfQ?F Iugftha/sconpatibilizing

agent, wherein sai cbﬁpﬁtfﬁfl|zing agent conprises a

t hernopl astic pol et hqine deg' ed froma

di i socyanate, a di ol ~Nand a ~agthal |y hydrocarbon
CH /Sﬂ R )

or



i nternmedi ate containing at | east 20 carbon atons

bet ween non-carbon atons in the internedi ate backbone,
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having a total of from4 to 8 carbon atons, wherein at

| east 80% of the initial carbon to carbon double bonds

in said intermedi ate have been saturated, wherein said

di i socyanate is ethylene diisocyanate; toluene

di i socyanate; nethyl ene bi s=3¢4- phenyl i socyanate) (MDI);

I sophorone diisocyanate; hexanet hyl ene diisocyanate;
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di phenyl ni et hane- di met hoxyt 4, 4' - di i secyanate,
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fotm@ia cyclohexanedinethanol and conbi nations thereof.
10. A clear thernoplastic conmposition according to
claim?7, including fromabout 0.25 to about 8 parts by
wei ght of a conpati biljszi ng agent per 100 parts by
wei ght of said thernmoplastic et hane and sai d
cycl ool efin copol yner, -~wherein said conpatibilizing
agent, wherein said conpatlbrklﬁ;ng agent conprises a
t her mopl asti ¢ pol yur effane haang(gDhydrocarbon
internmedi ate derived fromone or nore dienes having a
total of from4 to 8 carbon atons wherein at |east 90@6
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121 coating, conprising the conposition of
a§%ﬁhﬁ?@ &%pg 516electrostatlc di ssi pating thernoplastic
conmposition, conprising: a. cycloolefin copolymer, an
el ectrostatic dissipatipg thernoplastic co sition,
(and Anélsshastail fsgpsyed ioplagiic Coibesen 6uARE e Sldim 15,
w3 RAE 418G ds 1ds ta%]eml Afhd ﬁxeﬁﬁéé@&?s‘ﬁctdoﬁﬂo%oﬁ k&thpRided a
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epi chl orohydrin. 15. An eleftrostatic dissipating
t her nopl astic conpositiRgn gCey di NB3to clai m 13,
wherein said cycl ool efi i\ €opol ynet is derived from at

| east one pol ycyclic ol efN\n ongr and at |east one
acyclic | -olefin monodar, s@id potycyclic olefin
nmononer having the fornula F.11 ~ 14

wherein each Ry, Ry, R3, Ry, and Rs, independently, is a hydrogen atom, an unsubstituted
or substituted alkyl, cycloalkyl, cycloalkenyl, aryl, aralkyl or alkaryl, and wherein said

substituents which can be substituted within the foregoing are ORg, SR¢, CN or a
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\VOgQL@Méi? R2, R3, R4, R5, and R6, independen??@?ggwg&nﬁh
the same or different, and is a hydrogen atomor a
hydr ocarbon radi cal, and wherein said acylic 1l-olefin
has the formula R~ R8 \ / CCRO R10 (Ill) wherein
each R7, R8, W and R10, i Aitfependently, are the sanme or
different, and is a hydrogen atomor a C6-Cl0 aryl
group or a Cl1-C8 al kyl group, and wherein said

halSlRCh RO Bt fydthasi, R, Bgcl6ARPIOsydlbARetyAr A, slidyBaikaryl, or
. @%S|st|v3§y o} f?%%1a ou?rlxgg% ¥o abgﬁt ?Xlofgh Y
carlodwyl, sgdarie 0, 1.6, o aatlect rost ati ¢ di ssi pating

t her popl astj c_conpgsi tion dLngat.o i .

wherBrRre PP AR L B G T Prurthane
derRRAPRM b RS SRHAN, iassl, and 4 fidstanplsiydro@dioninethediate

derived fromone or nore cyclic efher nononers, at..
corftainige abkeast 29 qashnmyaieia RetWEFIHNCR-cqr o ftop§ A iedpiermpdiptei n

i d C Cl | . 5 I. f i 8 ' n

bac?zgmﬂe &Y. 1%?&0%&3)% V\lﬁ%ﬁﬂ?{ﬁ%& ggﬂ%% f}‘@n&z @%%?1%&%16%%1@2?11 ’a total
ofﬁ@ﬁep©ﬂﬁ@ﬁbhmﬁmms a hydrogen atom an unsubstituted or

substituted al kyl, cycl oal kyl, cycl oal kenyl, aryl,

aral kyl or al karyl, and wherein said substituents

17'\é\hRi6 %‘I‘xﬁ%@dg}o‘&gtﬁé HRSIHAG Y BB cbiBosifbeaofn@ioecl 4016,
wherein said cycloolefin copolymer is derived from norbornene or tetracyclododecene,
wherein said acylic 1-olefin monomer is ethylene or propylene,

wherein said electrostatic dissipating thermoplastic polyurethane cyclic ether
monomer is a ¢ycloalkyl having from 3 to 8 ring carbon atoms, wherein said
diisocyanate is 1,4-diisocyanatobenzene (PPDI), 4 4'-methylenebis(phenyl isocyanate)
(MDI), 4,4'-methylenebis(3-methoxy phenyl isocyanate), isophorone diisocyanate (IPDI)
1,5-naphthalene diisocyanate (NDI), phenylene-1 ,4-diisocyanate, toluene diisocyanate
(TDI), m-xylene diisocyanate (XDI), 1,4-cyclohexyl diisocyanate (CHDI), 1,10-
diisocyanatonaphthylene, and 4 A'-methylenebis-(cyclohexyl isocyanate) (H;, MDI), and
wherein said glycol chain extender is ethylene glycol, 1,3-propanediol, propylene glycol,
1,4-butanediol, 1,3-butanediol, 1,5-pentanediol, 1,6-hexanediol, diethylene glycol, 1,4-
cyclohexane dimethanol, neopentyl glycol, hydro.quinone bis(2-hydroxyethyl) ether, or

combinations thereof.

18.  An electrostatic dissipating thermoplastic composition according to claim 17,
wherein said cycloolefin copolymer is derived from norbornene and ethylene, wherein
the amount of said ethylene monomer is from about 45% to about 85 mole % based upon
the total moles of said ethylene and said norbornene monomers, and

wherein said compatibilizing agent diisocyanate is ethylene diisocyanate; toluene
diisocyanate; methylene bis-(4-phenylisocyanate) (MDI); isophorone diisocyanate;
hexamethylene diisocyanate; naphthalene diisocyanate; cyclohexylene diisocyanate;

diphenylmethane-3,3' dimethoxy-4,4'-diisocyanate, meta-tetramethylxylene diisocyanate
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di enes having a total of from4 to 8 carbon atons
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cycl ool efin copolyner is derived from norbornene and
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m about 45% t.0.about 85

whie BipRaetar S SudRyrmEn  <S4 AACTRIF B Rlunt i€ from
aBRID SRS SHout RO mMeYedaBeS@didh (RO TRALhHIES bfZdaliletR@enY and said

di i socyanate is ethylene diisocyanate; toluene
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di propyl ene gl ycol, 1, 4-cycl ohexanedi nethanol, and
conbi nations thereof. 19. An electrostatic dissipating
\VO%ﬂgﬂﬁaﬁhasplc conposi tion according to clai Mp&sus2004/03169s
ereln said electrostatic dissipating thernoplastic
uret hane cycloal kyl is ethylene oxide, wherein said
diisocyanate is MDD and wherein said diol is butane
diol, wherein said electrostatic dissipating
t hermopl asti ¢ pol yuret hane-h&s a surface resistivity of
from about 1X108 to about 1X1010 ol un/square, and
wherein the anount of said conpatibilizing agent is
23.f r o aRQUbnid. o2 Berhidcamdoctbr Backpgint snavsrialbedghtisipg thel@position
parts by weight of said cyclool efin copolynmer and said
of dpisett-ost ati c di ssipating thernoplastic urethane. 20.

An el ectrostatic dissipating thernoplastic conposition
according to claim19, wherein the amount of said .
24.et hyhefetonicarsemi-comslacior pydiagingendteria cpwipyismpg thescomprnsition
about 55 to about 80 nole % based upon the total noles

of gaing29.4 et hyl ene and said norbornene monomers, wherein
said conpatibilizing agent internediate is derived from
but adi ene, wherein said diisocyanate is M) and ..
25 whe Pei dlecming: atisani-tenduetop opclpiing nyaterial cpmpriagg the composition
~el.ecﬁrostatic di ssi pating thernoplastic conposition
of a1 ng to claim 20, wherein said conposition
conpri ses co-continuous phases of said cycloolefin
copolynmer and said electrostatic dis ipatlng -
26t he Halécideive empensat oppackaging Il'fb"é‘il'}ai RPaPging the composition
fsl%ni-§onductor packagi ng material conprising the
of BHBddition of claim 13. WO 2005/ 030861 - 38
PCT/ US2004/ 031695 23. An el ectronic or sem -conduct or

packagi ng material conprising the conpositi.an aof claim.
2717, AphardAiscalBe CPORPECTHPT B E BRI OBRER A figfonPosition

Ofgﬁlgq%al conprising the conposition of claim20. 25. An
él'ectroni c or semni -conductor packaging materia

conprising the conposition of claim14. 26. A hard disc

drive  component or packagi ng nmaterial .conpr.i.si e i
255 oo ik G B mPRa o packe i SR e deipositon

-CppRepent or packaging material conprising the
Of%gﬁ303|tion of claim16. 28. A hard disc drive

conmponent or packaging material conprising the

conp

ition .of claim?20. 29. A d.di B .-
2oSOTRELL B8, o8 SR A% g IR ARy composion
ofePposi tion of claim14. 30. A conpatibilized pol ymer
bl end, conpri sing:
30. A compatibilized polymer blend, comprising:
a cycloolefin copolymer, a thermoplastic polyurethane, and a compatibilizing

agent.

31. A compatibilized polymer blend according to claim 30, wherein said cycloolefin
copolymer is derived from at least one polycyclic olefin monomer and from at least one
acylic 1-olefin monomer and wherein the amount of said acylic 1-olefin monomer is
from about 45 to about 85 mole percent based upon the total moles of said acylic 1-olefin

monomer and said polycyclic olefin monomer,



a cycl ool efin copolyner, a thernopl astic pol yurethane,
and a conpatibilizing agent. 31. A conpatibilized
woRobyi¥esc1bl end according to claim30, whereinpgaiub2004/031695
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pol ycyclic olefin nonomer and fromat |east one acylic
1-ol efin nononer and wherein the anount of said acylic
1-ol efin nononer is fron1a% ut 45 to about 85 nole
per cent based upon the total nDIes of said acylic
l-olefin nononer and said polycyclic olefin nnnoner
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wherein said thermoplastic polyurethane alkylene oxide is ethylene oxide,
wherein said diisocyanate is MDI, and wherein said diol is butane diol; and

wherein said compatibilizing agent hydrocarbon intermediate derived from one or
more dienes having a total of from 4 to 8 carbon atoms wherein at least 90% of the initial
carbon 1o carbon double bonds have been saturated, wherein said diisocyanate is MDI,

and wherein said diol is neopentyl glycol.





