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| NVENTI ON The present invention relates to a
transparent bl end of a thernoplastic clastorner such
as a pol yurethane based i nherently dissipative polyner
(TPUW-1DP), a cycloolefin copolyner, and a

conpati bilizing agent. The pfesent invention also
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U.S.-A- 6,140,405 relates to a low molecular weight polyether oligomer
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
other IDPs, yet are free of excessive amounts of extractable anions, particularly chlorine,
nitrate, phosphate and sulfate.

U.S. -A- 4,332,919, 4,302,558 and 4,384,078 describe inherently dissipative

acrylic polymers made by a core/shell process. This class of IDP polymers is



-} transparent, but suffers fromhigh resistivity,
slow static decay tines and high off= gassing of
volatile inpurities, nmaking it |less desirable for
sensitive electronic handling applications. US. -A-
6, 225,407 relates to a pol yner blend conprising one or
nore cycl ool efin copolyners and one or nore types of
core-shell particles or one gr nore copolyners which
are conposed to sone extent of rubbers with | ow glass
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compatibilizing the blend of MABS and urethane with an acrylonitrile-butadiene-styrene
rubbery copolymer produced by emulsion polymerization containing at least 40 weight
percent butadiene monomer and a ratio of styrene to acrylonitrile which will produce a
rubbery copolymer having a refractive index in the range of about 1.53 to 1.55.
JP-A-10-050816 discloses to obtain stable volume resistivity in an antistatic
region by constituting this material of olefin resin and antistatic thermoplastic urethane
wherein a specified amount of metallic salt is dissolved in ion state in a fixed amount of

thermoplastic urethane by using a specified amount of both thereof, respectively. As



t her nopl astic urethane by using a specified anount of
both thereof, respectively. As -3- netallic salt,
"3,75wt.%of lithiumperchlorate is mxed to 100wt . %
of ether thernoplastic ,urethane for preparing the
antistatic thernoplastic urethane is prepared.
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dissipative properties. Examples of other IDP polymers which are blended with the

cycloolefin copolymers include polyether amides, polyether esters, copolymers of
ethylene oxide and propylene oxide, and copolymers of ethylene oxide and
epichlorohydrin.

In particular, the present invention relates to an electrostatic dissipating thermoplastic
composition, comprising;:

(a) acycloolefin copolymer derived from at least one polycyclic olefin
monomer and at least one acylic 1-olefin monomer, said polycyclic olefin monomer
having the formula
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I Nh, CHCH CGRFit3 ,r ci 1 wherein each R, R2, RS,
R, R, and R6, independently, are the sane or
different, and is a hydrogen atom or a hydrocarbon
radi cal, and wherein said acyclic 1-oiefn has the
formula R c=c .9 Rto (Ifl3g.whc ein each R7, R%R?,
and R ', indgxndently, are the sane or different, and
is a hydrogen atomin a Ct'C3ii aryl group or a E-Cq
Mkyi group. (b) a thernoplastic pol yurethane derived
fromone or nore cyclic ether nononers, at |east one

ate, -a h ‘. . . Y _
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pol'yur et hane has a“surface resistivity of from 1X10'
to j X1012 ohm square as treasured by ASTM D 257.

(b) a thermoplastic polyurethane derived from one or more cyclic ether
monomers, at least one diisocyanate, and at least one diol, wherein said cyclic ether

monomer has the formula

wherein each Ry, Ry, R¢, Ry, and R, independently, isa hydrogen atom, an unsubstituted
or substituted alkyl, cycloalkyl, cycloalkenyl, aryl, aralkyl or alkaryl, and wherein said
substitutents which can be substituted within the foregoing are ORy, SRy CN or a
halogen, wherein Ry is hydrogenm alkyl, cycloalkyl, cycloalkenyl, aryl, aralkyl, alkaryl,

or carboxyl, and nis 0, 1, 2, or 4, and



Preferred enbodi nents are apparent fromthe dependent

cl aimms. DETAI LED DESCRI PTI ON The thernopl astic

pol yur et hane (TPIU) of the present invention can be
conventional T Pl. is which generally have poor

el ectrostatic dissipating prygperties or other TPUs

which are an inherently dissipative polynmer (TPU-IDP).
Conventional TPU Suitable typical or conventional TPUs
which are utilized as a blend polyner are nade
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transesterification reaction, i.e., the reaction of one or more glycols with esters of
dicarboxylic acids. Mole ratios generally in excess of more than one mole of glycol to
acid are preferred so as to obtain linear chains having a preponderance of terminal

hydroxyl groups.



propanedi ol , butyl ene-I, 3-glycol, 1,4-butanediol,

1, 5-peritanediol, 1,6-hexane.diol, 2,2-

di ni ct hyl propane-1, 3-diol, , 2-diethylene-I, 3-diol,

1, 4- eycl ohexanedi nmet hanol, decanet hyl ene gl ycol,

dodecanet hyl ene gl ycol. 1,4-hutanediol is the

preferred glycol. The preferred pol yether polyol
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glycol) comprising propylene oxide and ethylene oxide reacted with propylene glycol,
poly(tetramethylene ether glycol) comprising water reacted with tetrahydrofuran
(PTMEG), glycerol adduct comprising glycerol reacted with propylene oxide,
trimethylopropane adduct comprising trimethylolpropane reacted with propylene oxide,

pentaerythritol adduct comprising pentaerythritol reacted with propylene oxide, and



1, 4-di i socyanate, naphthal ene-1,5-diisocyanate, as

wel | as non-hindered cyclic, aliphatic diisocyanates

such as |,4 eyel ohexyl diisocyanate (ClIDl),
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methyl-1,3-propanediol. Amine chain extenders are avoided inasmuch as they generally

do not result in good properties.

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



preferred i socyanate and 1, 4-butane diol is the
preferred chain extender. The above conventiona
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TPU-IDP

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).

The polyether oligomer of the TPU-IDP composition generally is derived

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



pol yner of cyclic ether nononers wherein Ra, Rb and R
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In a more preferred embodiment the low molecular weight oligomer employed is a
polymer of cyclic ether monomers wherein R,, Ry, and R, are hydrogen and R4 is H, CHj,
or CH, X wherein X is a halogen, ORg, or COORg, and Ry is defined herein-above.

The most preferred cyclic ether is ethylene oxide.

In an alternative embodiment the low molecular weight polyether oligomer is
end capped with ethylene oxide thereby providing an oligomer which will have two

primary moieties.
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mé® copolymerizable monomers. Some examples of comonomers are ethylene oxide,
propylene oxide, 1,2-butylene oxide, epichlorohydrin, allyl glycidyl ether, n-butyl
glycidyl ether, glycidyl acrylate, glycidyl methacrylate, 2-ethylhexyl glycidyl ether,
tetrahydrofuran, or styrene oxide.

In accordance with the present invention, the low molecular weight polyether
oligomer intermediate and the non-hindered diisocyanate are co-reacted simultaneously
in a one-shot polymerization process at a temperature above 100°C and usually 120°C,

whereupon the reaction is exothermic and the reaction temperature is increased to 200°C.

to 285°C.



a result of routine synthesis, however the reactive
noi eti es can be |located at |ocations other than the
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having two functional groups (reactive sites) which will react with the reactive moieties

of the polyethers.

The reactive moieties typically occur at the ends of the polyether oligomers as
a result of routine synthesis, however the reactive moieties can be located at locations
other than the ends. The reactive moieties most useful for the present invention are OH,
NH; and NHRg. In a preferred form the reactive moieties are OH, NH, or NHRg and are

on primary carbon atoms. The most preferred reactive moiety is OH.
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attraction of the salt to the TPU IDP reactlon product is not completely understood, the
salt unexpectedly improves the surface and volume resistivities of the resulting polymer
without the presence of unacceptably high levels of extractable anions. Moreover, the
static decay times remain in an acceptable range. Examples of salts useful in the subject
invention include but are not limited to: LiClO4, LiN(CF; SO,),, LiPF¢, LiAsFg, Lil,
LiBr, LiSCN, LiSO;CF;, LiNO;, LiC(SO; CF3)3, Liz S, and LiMR, where M is Al or B,
and R is a halogen, alkyl or aryl group. The preferred salt is LIN(CF3S0,),, which is
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extractable solution is less than 100 parts, desirably less than 90 parts, and preferably
less than 75 parts by weight; generally the parts by weight of extractable phosphate ions
per billion parts by weight of extractable solution is less than 6,000 parts, desirably less
than 5,500 parts, and preferably less than 5,000 parts by weight; and generally the parts

by weight of extractable sulfate ions per billion parts by weight of extractable solution is



nononers, of at |east one polycyclic olefin of the

[ brnurla | and/or IT, CH1 1 HE | 11 3 a Cl11 H
a-1 ¢GH1L {1) -13_ Cy-,,, I HIl ¢c R HCz ,~
CHI ~".. ; Il R-GCRR5.C 1-1 IICCHC .If<< 1 Il
cil',yR2 (H where each R1, R2, R3, R4, R5, and IC
are identical or different and are a hydrogen atom or
a hydrocarbon radical, wherc,, the same radicals in the
different formulae may have & different meani ng; and
fromd.1 to 99% by vvel ght, based or, the total anount

the nononers, at | east one acycllc | -ol efin
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R3, R4, R5, R' are identical or
to%??’%}reaﬁé:rqtvaé%d are a hydr ogen atom or a hydrocarbon
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Partic ‘l*h@EﬂeE{tr&Qﬁchfﬁs%tlQQ kéfrﬁ}f@élﬁ&sﬂf e ﬁése"ﬁf fivention which

nor bornene and tetracycl ododecene, where these can
prefptabhnat Ithermaplest® urehandskhalve gobd surfage FesisiviTn eyd plame
resistivity as measured by ASTM D-257 For example, the above TPU-IDP compositions
whether or not they contain a lithium salt generally have a surface resistivity of from
1X10° to 1X10'? ohm/square, desirably from 1X107 to 1X10'" ochm/square and
preferably from 1X10® to 1X10'° ohm/square and a volume resistivity of from 1X10° to
1X10"? ohm-centimeter, desirably from 1X10” to 1X10'' ohm-centimeter and preferably
from 1X10° to 5X10'° ohm-centimeter.

IDP polymers other than TPU-IDP, as described above, may be used in the
blends of this invention. IDP polymers such as polyether amides (commercially
available as Pebax® from Atofina), polyether esters, copolymers of ethylene oxide and
propylene oxide, and copolymers of ethylene oxide and epichlorohydrin may be used.

The most preferred IDP is a TPU-IDP as described above, especially if a transparent
blend is desired.

CcOC
The cycloolefin copolymers of the present invention are prepared by
polymerizing from 0.1% to 99.9% by weight, based on the total amount of the
monomers, of at least one polycyclic olefin of the formula I and/or I1
w N S
“ R>~C—R* |

HC\ lH /CH\R2 0



preferably copolynerized with ethylene. The anmount of
the one or nore acyclic one-olefin nononers is
generally from0.1% to 99% desirably from45%to
85% nore desirably from55%to 80% and preferably
from50%to 70 nol e% based upon the total nunber of

nol es of said one or nore acyclic one-ol efin nononers
and said one or nore polycycl,c ol efin nononers of
Formulas | and/or Il, The novel polyner blend is
characterized in that the cycl ool efin copol ynmer(s)
present are prepared by the process described bel ow.

The process for g theCHL4- cyclo hefin

copol ymers pdﬂ§€ﬁrﬁﬁékkh }pﬁs glend is
described in deRarKFrR» 'RA-E99@55§ 340. The process
accordi ng to venti fof preparing a cycloolefin
copol ymer enc gﬁﬁ he DBC%FE 2%1$Q ,of at | east
one pol yeyelic ole nonomner at (II) one

acyclic 1-olefin, in the presence of a catalyst
system The catalyst systemto he used for preparing
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in the novel polymer bJend may 4roreover conprise one
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Parttcularly preferred polycyclic olefins are norbornene and
tetracyclododecene, where these can optionally have C;-Cg-alkyl substitution. They are
preferably copolymerized with ethylene.

The amount of the one or more acyclic one-olefin monomers is generally
from 0.1% to 99%, desirably from 45% to 85%, more desirably from 55% to 80%, and
preferably from 60% to 70 mole% based upon the total number of moles of said one or
more acyclic one-olefin monomers and said one or more polycyclic olefin monomers of
Formulas I and/or I1.

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



al um noxanc. Exanples of the netall ocenes to be used
according to the invention are:
i sopropyl erie(1-indenyl) (3-isopropyl cyel opent adi enyl ) z
i rconiumdichloride, diphenyinethylene(
-indenyl ) (3-i sopropyl eycl opentaclicnyl)zirconi um
di chl ori de,
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methylphenylmethylene(1-indenyl)(3-isopropylcyclopentadienyl)zirconium dichloride,
isopropylene(1-indenyl)(3-tert-butylcyclopentadienyl)zirconium dichloride,
diphenylmethylene(1-indenyl)(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



Any solvent added to the reaction mxture is a comon
i nert solvent, such as an aliphatic or

cyc. |l oal i phati c hydrocarbon, a gasoline fraction or
hydr ogenated diesel oil fraction, or toluene, The
net al | ocenes are preferably used in the formof their
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transition netal per den' reactor volunme. The

dighleritds, dti&laliiﬁémeﬁl}’l@é@f 26 7éetr@b’ﬁ15éht“ii®tnb’a@ of from 10-4
15(%) rﬁ)ﬂ}g?}Iclo e PICB{/@ F oﬁﬁﬁﬁl %10 ?d&%?tﬁtlghgl}yﬁgeﬁ%g%(ﬂ PEN-

teteglydent -1ndelﬁy})('3l i@ﬁplﬁbﬁlcydlm%elﬁenyl)lzgzhEﬁum dathieider at i ons
are al sg possi b the cy cioolefln

iS%wlwgldeaﬂ)@atvele&wé%bflwlgﬁgmﬁﬁhswl zpria dirdleride.
d1 e nbEnedRHéhe( Pﬁﬂeﬁpgﬁ tﬁnﬁéﬂi}%ll}@éﬁ{%gﬁ)eﬂtraeﬁﬁflﬁl%nlum ﬂwhlorlde

erat’ure range ible w
mélﬂ?jdpb@iyﬂmeﬂhykene(ﬂ hieddryl )(3- ﬂith@l@y]pijjrlyym«)pen&qluemabl-arcomu m

e T T T e
IO o<, L0 85,

butorlequeptad@@y cb)zwmeumrdrdﬂom@ nwﬁwéplmnsmlilxlynqéﬁmﬁe?-s

e

1sd}fr@;§ﬁé@b4 y, 6f7r fohl‘ﬂ}erb-Q -111@&1ym($ —yama'ﬂi?lsﬁyleyﬂ%@iamenyl )-zirconium
ynmers have particul ar structure, which has been

dl@&@redqa BT AmGE I 4 1 6 terdsere- dtindsyb(3-3. 1 Luchat z,
iR RN lop iDL et b AL Ay ethylene(45.6.7-
tetidhwedrs qutmnyb(éi-‘mfmdth\ydsﬂ}dﬁ:)bﬂxrpeemahmyll)zsrcommnrqmﬂm@
one after the other nay pornene units al . .
cor r 65 PORMET BT s (048 BRESS etuuie °t Birgptengen uses
saftnfp &;Yx?ﬂo%ﬁ& ef it f6RRAL RIBIS, PBRI SRS (R bASuIARY PHBR', as
ynmer bl end. The anount of the cycl ool efin copol yner

copaialgemlaﬂaad of drnmmldiﬁ% tcoar%&mby)xawal ght, desirably

o o0t o BornY el dhte s SnBreler Ryl oM IO i

m&NAsOhavEetn ﬂ)d&ﬂl&@é(f«‘&ﬂ parGARot YRk dadhishase BB Ratlyst is
%Qre TI'L , TpUIDf. and/opq%ther | DP pol ymers. y

copposasl @Hb%eactilqn prodeg of apwstiallosenawpbene of ﬁemppwbnt
mA%E0d 19 ALR 2PF BEHCe

Any solvent added to the reaction mixture is a common inert solvent, such as
an aliphatic or cycloaliphatic hydrocarbon, a gasoline fraction or hydrogenated diesel oil
fraction, or toluene.

The metallocenes are preferably used in the form of their racemates. The
metallocene is preferably used at a concentration, based on the transition metal, of from
10 to 10™® mol, preferably from 102 to 107 mol, particularly preferably from 102 to 1077
mol, of transition metal per dm® of reactor volume. The aluminoxane is used at a
concentration of from 10 to 10™! mol, preferably from 10 t0 2.102 mol, per dm® of
reactor volume, based on the aluminum content. In principle, however, higher

concentrations are also possible.



transparent bl ends of the cycloolefin polynmer and the
t hernopl astic urethane. Accordingly, a cyclooletin
copolymer is utilized which generally has an index of
refraction of from1l.44 to 1.58, desirably from1.50
to 1.56 and preferably from1.52 to 1.54. The TPU
and/or'1'f' J-1DP have a, simlar index or refraction
so that the blend is trans ent. Generally, the

i ndex of the refraction of these two conponents are
simlar and the difference between themis thus are
| ess than 0,05, desirably Iess than 0.03, and
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1.3 T.%U |a?@/°EngrItD)P have a similar index or refraction so that){he 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 0.05, desirably less than 0.03, and
preferably less than 0.01. As also noted above, the TPU component or the TPU-IDP
component has an index of refraction of generally from 1.48 to 1.58, desirably from 1.50

to 1.56, and preferably from 1.52 to 1.54. The light transmission of the transparent blend



The preferred conpatibilizer to make a. clear blend of
a COC and a TPU is a thernoplastic pol yurethane
derived fromthe reaction of a substantially
hydrocarbon internediate, a diisocyanate, and a chain
extender. The hydrocarbon internediate is a |ow
nol ecul ar wei ght conpound or a pol ynmer havi ng hydroxyl
(preferred), airline, or carboxylic acid term na
groups thereon. Wen the substantially hydrocarbon
internediate is not solely a hydrocarbon but, e.g., a
ol yester, the nunber of consecutive ISfﬁ)olymer backbone

p : ! .
forap Hdn myn 6hd BB Neewr is dasrrbbagedar e Yudnd prsfasiyareater
' 0@l ' . a ( Qn atons, desirably
th%rfﬂ /gggfh e@%}lr%cg?%gﬁﬂ% %ré;fmgﬁa qug? g'r ably at least _18
45 car Boiatid oydod efibéhpobimetd(COC) ARG onmidsanllpbatitbleAmder the
exanpl e, of such a supstantially  hydrocarbon
nae ke diratel lcqnae(?mgg- dRgrenarTeg i dirarigiigoarade of COC
Hr - i F2r ' e
N P o of o i g blond
th@ 988x ot wiitagfion sfghaC O asuldik sailboie the HMR palythea uskdreklso, the

id t ai ni bout b ... A suitabl. :
PRl PR AP U AP B0 P Grbar e FEbRBnleending
of BRI NN THB pEdiRIBblediod ®f @R MOC it QBnthamE 6%' ®he skilled in the

However, the internediate is preferably solely a

artrgfcdhobiaagth eempernsingeditizaus vddyd sx@drimenigtiomeAdditianally, the

| enes havi 0 falr .10
oS 0 B A SR o
taifured &y fikded B eombifhgrCOavediagBatielive diffaentwedrghal af rHeb®gical

hydrocarbon internmediate is_general|ly from 300 or 500
ProRsTiy; (e theSOGatspips ﬁlfedmsm,b?f@ BrapaTUiES SeRll asgigps transition

terlﬂhéargﬁﬁ dyvigc.roggs(1 L @mBQe(ﬁb}p%gtést%g%eipéx?g%%PQO.n

ternmediate c unsat ura t pr y is
substantially hydrogenated such that at |east 80%
desirably at | east 9%%6°r R%,. agp Ereferably at | east
98% or 99% and evefIORAIHZIPE AGERE hon- car bon doubl e

bonds irRe bRAdI HMBRE E'gegérﬁtiﬁveﬁﬁ@n cSpideah€ thermoplastic polyurethane

Hydr ogenati on ma carried out according to any

(TEbnveahtdsanahhquerdlyetissipative teemmeplastirciprlasgredenc (1GH{ADPhH

US. -.A- Nos. 5,393,.843 or 405,911 byt adi ene, i s
copRoF9R g P hees Y oo RelT po Bk (U8 el e of
no€iindiR dndheeldfinl, Whié fHeatvdlc8mPbndnidhavetsitBaryrecebing 0

85% with a simlar amount (e.g., 35 to 65% of each
terypofatusgs| ayxd t]g@q:ﬁqge HE Precersagle, a ls@w;@gardpdlces of refraction

ol 0%RSAI0L TR LA PR LOS 4y
compa‘eibilizi-ng:agent-is utilized-te stabiize the-blend and to improve properties without
eliminating or significantly reducing its clarity.

The preferred compatibilizer to make a clear blend of a COC and a TPU is a
thermoplastic polyurethane derived from the reaction of a substantially hydrocarbon
intermediate, a diisocyanate, and a chain extender. The hydrocarbon intermediate is a
low molecular weight compound or a polymer having hydroxyl (preferred), amine, or
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
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structure (e.g., 15 to 85%) with a similar amount (e.g., 35 to 65%) of each generally
being preferred.



PN XD1), in-xylylene diisocyanate (XD1), -20-

decane-|,1 O diisocyanate,

di eycl ohexyl net hane- 4, 4' -di i socyanate, as well as

conbi nations thereof, with TNADI being preferred. It

IS to be understood that isoners of the various

di i socyanate can al so be used. The chain extenders can

be either diarnines, alkanolgynines, or preferably

di al s containing a total of %ronlz to 15 carbon atonmns.

Exanpl es of chain extenders include ethanol am ne,

et hyl ene,, diantine., ethylene glycol, 1,3-propane
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present invention to nmake thga, TS%rlmopI astic

potyurettrane conpatTbihzer by erther the Tandom

pol ymeri zatj on method wherein the substantially
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exten is not solubjJe in the internediate
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pefalMicald y preferred wherein the isocyanate conponent
is first partially or fully reacted with the
hy d r oc afhb oncyanatss nbbiek is th@)premlt yivlentien rg rpmfembly diisocyanates
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reacted with the chain extender. The ])e/,cg,erl zation of
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30 carbon atoms with from 6 or 8 to 15 carbon atoms being preferred, and an n is from 2

to 4 with 2 being highly preferred. Representative examples include ethylene
diisocyanate; toluene diisocyanate; methylene 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),



of the present invention can generally be carried out
by nelt-polynerization in a -2I- substantially
solvent-free and preferably conpletely solvent-free
environment. The hydrocarbon internmediate is heated
to a tenperature of Fiona 80'Cto 161C'. The

di i socyanate, such as M X, is added and prepol yner
formati on commences. After a,short period of tine,
for exanple a couple or several m nutes whereby
partial or total prepolyrers have been forned, the
chai n extender is added and the reaction carried out

deggnec bApidisqcyanatgicy claberdmetianentst -Absasy aesde 6 8¥lleB t he
[ [
oL BRI U, 1SSl Yo o
thelo@tous @liiseliyanait van also bé fmdsubst antial l'y hydrocarbon
|nterned|ate The formatign of. the c ££¥ﬁ|blllzer

gener all P Chaip pYigadesy ean i ¢ifer girmdnss angjg, or preforably
dlé‘lg‘wﬁ't‘éﬁu a Ol Ak Yok ﬁ)uﬁ‘caﬂ?onoa{t%g OE)IakﬂblééQ;f %thﬂte%tenders

nous octoate., a preferred catalyst
1nsludmcthamlmhmai ﬁhyldmdadlmyllinet ethykfbno glyoalt &;3- prppmeﬂlolt 23-or 1,4-
i r.on

b 1o b G A BT Al GRS R i B - by ether,

1,95 9@Bh&an&THIN BicBRA e Yo$cdl, M@B{} %I_Vyd:(ﬂt hylcgaldhéginedimethanol,
triethyl ene di am’'ne, can | ized. The anpunt

wigh 2-batyh2yethyli 53-geananatlio) (RBPY) being prefarrednpmbngopentybglycol
ar ion and desirably from40 to 500 PPM by
bel} &ﬁ@g &ﬁ?e%pon the total weight of the reactants.

Al t h oughe wabuRUS tiehalr ss@sndencharf bd @6 §.eCanbebutidesitabbdis
as known to the art and to the literature, such
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porti on of “the i'nternediate. The hard segnents are

Thaets, thednelsr raiv of ﬁterdusgqahste to by@‘ocarh@n meapeliate afd ahhim
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present i nvention desirably have high ampunts of soft

odappbarescongieihilizsr byt cithea dhe randene polysugiggtionengpd wherein the
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addéd tdpetheheatromop had %d)l\;ﬁegﬂédg U? ;; ﬁmq&g};ﬂ}tfmat méthbd.ZBre prepolymer
mgt)l(lgcll i'lsdplrgfgerrgcrl] %vhgpe ti‘lg Icl\llaelr? ext];}ulielr 1s not solu%%e_ in the intermediate as
generally is the case. Thus, the prepolymer method is generally preferred wherein the
isocyanate component is first partially or fully reacted with the hydrocarbon intermediate
or polyol to form an isocyanate-terminated prepolymer. The same can be achieved by
melt-polymerization. The partially or fully formed prepolymer can then be subsequently
reacted with the chain extender.

The polymerization of the reactants forming the thermoplastic compatibilizer

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



The thernopl astic pol yurethane conpatibilizer was
prepared by either the random nelt pol ynerization
net hod or the prepoly ner nethod. In the random nelt
pol yneri zati on method, the polyol and chain extender
wer e bl ended together at 100C to 150C or 250'C.

Bi phenyl - net hanedi i soeyanate (MDI) was heat ed
separately to 100C to 150C_gr 250C, then mxed with
the bl end. The reactants were vigorously nixed Tor
3-4 mnutes. The polyner nelt was discharged into a
cool ed, Teflon-coated pan, cured at 70C for 1 week
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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 25% or 35% by weight, desirably from 45% to 90% by weight, and
preferably from 60% to 80% by weight based upon the total weight of the thermoplastic

polyurethane compatibilizer excluding any additives, fillers.



parts by weight for every 100 parts by weight of the
one or nore thernoplastic urethanes TPUs, and/or
TPU-1 DPs, and/or other |IDP polymers and the one or
nore cycl ool efin copolyners, CCC. 'T ransparent-C ear
Bl ends As nenti oned above, the COC may be bl ended with
a TPU, TPU-IDP or other 1DP polyner, and a

com nati bilizing agent. The_%:)_ari ty of the blends wll
depend or, the proper selection of the COC to match
the properties of the other polynmers in the blend.
Since the nost preferred blends are C OC blended. with
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the RS IS PRI | B B U AR HER Wit cd by ASTM D-
12BR . J-111" is utilized. Wiile stabilizers can be

utilized, desirably various additives such as

ant i oxildanssentially Hydrideiooristermediate ¢hanmeplasticagrethane
r et lar i s.,are not. utilized . nasmuch, as, t he: ed
R S S
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have several advan&ages conpared to _24_. an _
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polyecthylene-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.

The amount of the one or more compatibilizing agents of the present

invention is generally low such as from 0.1 to 12 parts by weight, desirably from 0.25 to

8 parts by weight and preferably from 0.5 to 2 or 3



interfacial adhesion, the conpatibilizer helps to
stabilize the desired norphology and therefore
properties of the blend. A co-continuous norphology is
preferred when the goal is to achieve electrica
properties through the use of a "CPU-IDP. Increased

i nterfacial adhesion inproves energy transfer between
the phases. This hel ps prevept delam nation or gross
phase separation when the blend is subjected the shear
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antioxidants, (?V inhibitors, lubricants, flame retardants are not utilized inasmuch as they
reduce light transmission as well as clarity. If such additives are utilized, they generally
utilize at less than 10%, desirably less than 5%, and preferably less than 3% by weight
and more preferably none, based upon 100 parts by weight of the TPU and/or TPU-IDP
and the COC components.

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



general conditions: Rate: 25 -- 35 I bs/hour Rpm 175

Tenperatures (Q Zone 1: 165 Zone'-': 175 Zone 3:

185 Zone 4: 190 Zone 5: 190 Zone 6: 185 Die: 170

Anmps: 40 Speci nmens used for physical, electrical, and

cleanliness testing were injection nolded. Lum nous

transmttance % was tested on a Perkin El ner Mde

Lanbda(r) 9 Spectrophotonetgr. 0.125" thick sanples

were scanned from 400-860 nmat a rate. of 240

nm mn. The Ilght source mas at Tangsen- halogen | anp.

Slit width was on he reference sanple was air.
anP@F%@H@tﬂiﬂf‘%ﬁﬁ‘scﬁle?la r&)@reﬂgcmé pyripiegagiel typaom ?ﬁd I0pEcAREE

r n

o e B D L AR TS e (e g BB e
therefqn@pﬂoplaxmins ofiehe é)lemﬂdé\ accartohiungs morphhbgf ad pmﬁamag when the

s A throu ein the
scpr 1 SSRGS BprRpHEo e e TRV dBerred
in@HY&AI ddﬂeélfélb hﬁpl%ves_c@lerégr transfet bet‘Ween the I:P'h'ases 'ThﬁsZHegﬁszprEbent

z~ seE~'v ri cei~ (aa mc<F
delamipation or gross phase separation when the blend 1s subJ ected the shear forces seen

during secondary processes such as injection molding. It also results in increased impact
properties and energy to break.

The transparent clear blends of the present invention have several advantages
including static dissipative properties, high flexural modulus and strength, good clarity,
low extractable ions. 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 10pug off-gases/gram sample, desirably less than 5 pg
off-gases/gram sample or 3pug off-gases/gram sample and preferably less than 1pg off-
gases/gram sample . Such gases include toluene, styrene, methyl methacrylate.

Outgassing is determined by placing a 500 mg sample in a 20 cm” 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 pug off-gases/gram sample.

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.
The blend composition can also be utilized in processes including injection molding,
extrusion, thermoforming,.

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

examples.
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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 Ibs/hour

Rpm: 175
Temperatures (C):
Zone 1: 165
Zone 2: 175
Zone 3: 185
Zone 4: 190
Zone 5: 190
Zone 6: 185
Die: 170
Amps: 40

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

Luminous transmittance % was tested on a Perkin Elmer Model Lambda® 9
Spectrophotometer. 0.125" thick samples were scanned from 400-860 nm 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.

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

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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520 ) Y Jeld 3 11 ~ Sf 4+ ScJ 3.05 - | u~1w
HelE pi t ------ 1050 1870 30,) 44 0 1lo taue, a~
Reg-. /~ 2 3217 ? 169 8,71 -------mmmmmmmmaa oo
--- - ------ R T ?4o0caht s
thlOOO 245000 1361000 75t100 ............. | nertt
to br Jk Jiic fn __ E' F. "4 6 60 3 4

R T flex Ladi h~

ABTM D r90 05 wmt n; 265000 189003 740000 247000
Not ched 1ZOD 'enpac. AS f M 13256-93a 12.1 115 23 5
type offhbdsiakn Table 2-shew-two commermally known R alih@rs (Examples K

t 320 T f 17
an'dPLfJ)‘C Exgr'ngles REN 204 0. dow %f?f@reafclg‘éerlﬂ P%EP%DE’H%WWMI} on

wﬂthd%anJlTBlPJ ¢0T1&paﬂ1b[bl%e1‘ F’Htfk-mﬁllénig:neydltsc‘sh@ﬂvlthgl t]E':TNJIcompatlblhzer is
necessaIXI 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 Ex. O Ex. P*
CoC1 COC1 CoC1
Acrylic /TPU-IDP /TPU-IDP /TPU-IDP
Acrylic | core Alloy Alloy Alloy
IDP /shell w/TPU w/TPU w/TPU COC/TPU-
DESCRIPTION alloy IDP compatibilizer | compatibilizer | compatibilizer | IDP 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 to break lbs-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 23 5
type of break
Gardner impact (in lbs/in) 320
Type of failure Ductile

* not according to the invention




AcryHe core |sbell
DESCRI PIION IDP alloX i....
conpahbal azer canpatJbilizer
4" |t aMed B
vc ReF tivity (ohnso 25B+10 3, 70E 09 0901+0S -, E

Sur i
110

["Ja

aa<s i i

w TPU w TPU wl TPU COCI TPU
SDP eonpati bilizer
I DY bl end

Vol une Resi stivi ty rt' 3ha~cm

Ex. M

Ex. N

Ex. O

Ex. P*

Yet'arr ai
to

dat a.
dlﬂiﬁ@HEEiOH

t,AcBBEOf
be@teashelli
rrpdlili‘ ti

coC1
/TPU-IDP —
dlmgwto f
5 pwasent e
nepapgibiligen |

0oC1

/ DP
he Aigyent
>d tworrshow
sonpatjhiliger|

CO

* ITPU-
i on ARGE
t heTPlow
049mpatibilizer

N

f

COC/TPU-
IDP blend

comared t
cOHPpal—ea—+o

gt-her

C-0O
A\- a4

merci-al -l
Helrctai

avai | ahl
AV AT LI .Y

fay

Mo

Sulee KRS ng

f eat ur

es of the

fiieR j
FEREN

re—pol ymer

T T

s. The | o

N

| fMRHL

0N ¢ 3403

2.2E+10

VOlbrﬁ!:FR%’s'lshﬁt&' t
onglan] agi nw,

III l:‘l c(
t he el

tTonic
ectroni

appt T cati
C  £OHAPONE

Nt B40E-Dhe

ns to avord

t abb@+mel ¢

DW 5.4E+10

Delfaig? of f g

assiong

ressy ts

uforNEan

| e Boof t

he present

Yes

* nbtRMEMibd toMe iavadiof Wo al t ernate transparent,
di ssi pative pol yners.

The conposition of

st

shown in Table 1. Exanple K (conparative)
of an &be ;i;ht'ad:n baisled bepot iseeseated tashpot ﬂxetlhwmf@m’;sdig of

based | DY

IS

acrylic polymer
mmmmmmam laipoytantaualdcabme applivatibGuioetvaidudademgingtbe electronic

trad

COg][P{)B

shown in Tabl e-2

conmerci a

copiRaggPRT hliriatIpRas cyraReR
XA Sntler L BRTRAN A Y

b

avai

SHE

able fro

process.

atic

s a bl end

twe ghsrspgngereially: Vallable

%lyh&rsanl"he' IBWff’éﬁEéan RS hY Bresent
y “a core/shell i's

It

Example Bis sho“@@m k Fgmyigg @omgmpym)gs gfglend of an acrylic based

Industrles under the tradename ClearStat® C-37. Example L (comparative) is an

Exanple E is

SR ar RO Ph"aEfﬁanx%ag?‘ﬂ%mshﬁ%%& EXP‘&BH#P%S preen

inSd@ieh @ﬁd twh Qltefrﬁitg‘tﬂa

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 (ug/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




Met hyl Met hacrylate <0.03 12.65 191 0, 0 8 08
.................. Styrene <0 02 7 0 15 Tot al
i ncl udi ng unknowns. .......... 1.32

- T o T 30 . Tomoooooes
--------------------- -; 0- fopas is a copolynmer of

et hyl ene and norbonene made by Ticona. GFnbll. The
TPU- 1DP, made by Noveon Inc., is a' IPL derived froma
pol yet hyl ene oxi de |nterned|ate and but ane di ol

as a chajn .extender Wt t iu

221t angPBiEp PR hett g ande%‘%% o fldghy T Obr.
THE EROMGP Hﬁad@WNotlé‘ondnﬁmsQiaf [d derived from a polyethylene ox1de

styrene- ethylenelbugylene styrene triblock copoly
inerpadigeNPL and iggeAliplss 2800 PEPieadseitea ppallame %frﬂjhthlum

9 [ ibil i .er is a

saﬂéﬁ@?{?@%ﬂa@%ﬁ&%.}?@@% rgﬁggmgglyhutadlene

i nt er mEditan ®FGMII0] Xand neal coeaireyreyd- e@b@ene’lbutyltm]lerstyrene triblock

ext end e accor o US. - 5
coaalpfa}eéﬁ{EF?§-W pentgins 3%@ B I?Yc‘é(FlgBP %@@%ﬁel&r e
anfBidened when non-el ectrostatic, dissipating

thernopl asti c urethanes are utlllzed see Exanples F
and G TPHoweyetibilizahien canpriibilizd@rectizedifrpmi aesdykuadiene

iR DL e o P E o PRE R Gl acieb g o U

-Avglosagigre obtained which are not too conductive and

not too resistant. Exanples M N, and OlgTabIe 2)

denons Asapparenttfeore flpbletl, sRproped ameal ppperiighats @bfaessd when

|
o el BSTE of pltld shplontRBE  Fihgh Y AT BESEE Mg Fgma
Héwhﬁred,aﬁhelneﬁl" PEeVPIP ivwutilied ds e Exshiplics B aatidS%igpétal\peoperties drop
e. Tensile strength and nodul us val yes decreasg )
ofg\kl{t a‘{q{@t?lg s&ifae6 respiyityppd valpere repl%ylgﬂ,@uqs ﬁlﬁea% tained which are
no’? Mﬂh&ﬁe%ﬁ@hg%ﬁ e arﬁo]ti; ereﬁ MO@J) aﬂ@bqﬁi)l%@ demonstrate
talned when conpare t whet her' or

thd' Eﬂﬂ%dt DPTRESIDR ]elvelz(mchurfeﬁébﬁdﬁdl \Eé)h@he ME[StlIvEy Re31st1V1ty 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.
Improved impact properties (Gardner and notched izod) were also obtained

when compared to the COC whether or not a TPU-IDP was utilized.



1. An. electrostatic dissipating thennopiastic
conposition, conprising: (a) a cycloolelin copolyner i
derived fromat | east one poiycyclic olefin mononner

and. at |east one acyclic 1-;.o0ietan nonoln.., said
pol ycyclic olefin nononer hgving the fornula 11C. CA
CG R211C I ~"'li cC1.1-.° i'" t1; or ell 2 VI ~
t: -n R I I I HGI /Cif ell di" "al2 ell fIC)

,wherein each R, R2. R3, Rlc, W and R6,
WHAEJE (JohtVIED Hy:e the same or different, and is a
hydr ogen atom or a hydrocarbon radical, and wherein
said ac.ylic 1-olefin has the fornula \ C =C' \R a
{ttl ﬂ ach 1w, :its. K and W), itrifc
Lenai GC%QS@W@S%H@% Wapplﬁ%t%cecqmposmna COmPIIRE o
;en om
183 oy P sk opoBr s8R o i o et otfin
mmmnerrandat leastypob acyohb Hewleﬁmnmnemsr sad pbbfascthoocrleﬁn monomer

hdll tﬁe}(anag}e and at | east one diol, wherein said
e e monomer has the formula re G P-d,
CH I
e | \CH/R
i pb
|| R>-C—R |
H I CH
C\CI*/ R g
or
/(I:H\ GH R!
HC ew” | N

R

wherein each R', R%, R?, R?, R, and RS, independently, are the same or different, and is a
hydrogen atom or a hydrocarbon radical, and wherein said acylic 1-olefin has the

formula

R’ 8
\ /R
( 10
R’ R™ ()

wherein each R’, R®, R”, and R'’, independently, are the same or different, and is a

hydrogen atom or a C4-Cjgaryl group or a C-Cgalkyl group.



wherein each IL R, R, Rs, and Re. independently, is

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 which can be

substituted within the foregping are ORt, SRt, CN or a

hal ogen, where Rt is hydrogen, alkyl, eyc.ioallcyl,

cycl oal kenyl, aryl, aralkyl, alkaryL or carboxyl, and

nis 0, 1, 2, or 4, and (e) tibilizing agent

c 0 nptb)su mgthermcipéetsno pbla(gtqthanp dlelyvnrgﬁrmwee demovee@iychb redrer
ubstanti

iRt o nifd s« anRafaR P R spicgyetic et

mE&RNRehaathe fernlgh Ween non-carbon atons in the
i nt ermedi ate backbone or a hydrocarbon internediate

derived fromone or nore dienes having a total of from
4 to 8 carbon atons, and wherein said thernoplastic
pol yur et hane (b) has a surf@aee resistivity of from

1X10" to I X101 ohm sqyare zﬁred by AST M
D-257. 2. An el ectrostabi i ng t hernopl astic
conposi tion according t aini , Wherein said
cycl ool efin copol ynmer RS I'ch Ved mgpninorbornene or
tetracyclododecene whéfein said ayylic I -olefin

w]{%ﬁ%ﬁ %{h tllgy ge NS g{ehﬁiﬁlgg%igj:rﬁf}h e acﬁyécf b %en %t?{gr ey unsubstituted

or RObKPINRE] hlﬁylaaycléeﬂf(yln@ﬂ:lddﬂ(@l Riaf] 1aral$(§\l 6t aﬂkarﬂg BYERAERIN said
Is 1,4-diisoeyanat obenzene (PPDl),

suh{gttugntsewhﬁh §(1rph@ ﬁ%}qstltlgqglc‘y@lﬁatﬂ@g fomgg;r)g are ORg, SRy, CN or a
haf]b 2n V%%&_le yﬁpdgé ftéﬁt %&@h d}%ioall&e %Xﬁgaatraﬁf(yl alkaryl, or

0 horone i'1°so
caﬁiomybamaﬁad@, 1(R) 9d9, and phenyl ene- 1, 4- - iJIi i socyanat e,
t(;)(IDuje: e Sn&oefé natgteg‘. qgggq) qogg})ég%llrg;tn edI I ?q(%fel%:/%gl%/urethme derived
frobn b Qiiehd anab oRAPALEY LRy B obarBor int diat t t
o gﬁ“i’%ne ARy Btodhnfor ntermedipte contalning a
leasai’Z@i ca:tbmh atiomsétehzydeanmng:laghoolatoms B-thp mbgmwddirmlchkbone ora

sftghbaR nduEite vartu B SRERLRalh dineS FPLPAPRREor from 4 108
caﬂﬂoﬁ%ﬁims afld %@fcﬂh@i@ﬂﬁnﬁb §tﬁmuretﬁﬁ&p®§‘ hid a Qlriee k031st1v1ty

hydr oqui none bi.s hydroxyethyl) et her,

of il Tk ‘o K 0N eafhauags acAmcashestitn oS B 6287 ssi pat i ng
t her nopl astic conposition according to claim 2,
wherein said cycl ool efin copolyner is derived from

2.nor o sleqteosaiid didsipatiag ehermbplagticcontiperitivmmuedrdiag t6 alathn 1,
et hyl ene nmononer is from45%to 85 nple % based upan
Wl%eili@n s@d gyclopksfiasopplymsy i§ dstivgd Bpw %ﬁlaprg%neoorﬁ%tf%?lﬁé%ecene

RIS ST ot SO B ghas, soen ()
dii sxziwyanart sgid thlekmeplestdi padpoythaad (é)) theedylelit ether monomer is as
dePlned &1 1291 yslafdsdo ISX%%&% 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 4,4'-
methylenebis-(cyclohexyl isocyanate) (H;, MDI), and said diol is ethylene glycol, 1,3-
propanediol, propylene glycol, 1,4-butanediol, 1,3-butanediol, 1,5-pentanediol, 1,6-



(MDI); isophorone diisocyanate. hexanethyl ene

di i socyanat e; napht hal ene dii socyanate; cycl ohexyl ene
di i socyanate; diphenyl netliane-3, 3’

di met hoxy-4, 4' -di i socyanate, neta- tetranethyl xyl ene
dii socyanate (in-'f_MXD 1),. parat etranet hyl xyl ene

di i socyanate (p- TMXD1l), m xylylene diisocyanate
(XD1), decane-1,13-diisocyanate,

di cycl ohexyhnet hane-4, 4" -di i socyanate, and

hexaridialadipiblilsne Bbeelof 4-eystphexanndamethaol, respeybelytolom
hyghdienepe g%lgiéﬁygf%yeé%gp’&% 288 cdfhBhaidhy T, 1. 4~ but ane

exane di 0 hydr oqui none
bi s(2- hydroxyethyl)ether 1, 4- cyci ohexauedi ol ,
dlethylene lycol , dlpropylene gl ycol,
3.1, 4-4% ieslssinating fsrmoplagiccismoniion gprordipg de elsim 2,

W&relﬁ‘@&lﬂl SQIBBQEB%B%&IX&'&S %’c@ﬁ&%@ﬁgﬁ%&&?ﬁé&%%&gfgn& wherein

mpositron accor reln in
th¢ hmomnpalf Mﬂlethyllﬁrﬁtriﬂﬁ%e& iy frohet Sely 1l 8 Scmelelié based upon the total

et hyl en el said diisocyanate is ML31 and
m%ﬁ%%%%aﬁf %tg)/ Ny aﬂ NHaPAAeE H‘PB?mef\ﬁlr%'?lei n said

el eqfkRshahidConPagbiliPRk aBsht (DS ABR RStk amkadgraﬁété B.cted

has a surface resistivity of Tromabout 1 XI 08 to

freaiy oﬁwlenxﬂﬁaoowhmtﬁ,sqmamedlmcm@u nethylbgne ASFM-pha@5isocanahte)

%’:ﬁglﬁp OI}e ng%gl%]?tgf %%ﬁ%\%c%%ﬂégcy& I Bglpﬁ‘glegye dllsocyanate

cy\ﬂl%h@t}tle&fdlﬁsééﬁnﬁﬁéCﬂl@ﬁétﬁfflm&hﬁlﬁpg’Bydi'ﬁfeth@b’iﬁ 4sBiddisocyanate, meta-
el ectrostatic dissi égg t hernopl asti ¢ uret hane. 5

tetagmesh ey leae diagocrandics RY). pheisssIcastxdene diisocyanate (p-
THRTATR R REER0 ?P%anoné?tqi%%'séﬁn R S opor yer
d1¢}&ldlfeﬂmr&ﬁlanéi4 BRiisalyandte, bﬁﬂedmﬂjhﬁﬂoﬁshtheltet)f ahd fivhes diol
seated (QUNBATIDS EDSP G oRIORIe Lo et 90 BARIGHHE KR e giBlane diol,
lélﬁeieﬁﬁ didit E’chi %ﬁ’bl ﬁrhgfﬂ @(géthgizeth%lgllg'.-éygg%%ﬁfééfoﬁ

rom
dlﬁhﬁener gistalt d1prapym pgégtqoh d .4ty olepheestimethemriposli doindrnations
s rding to claim5, wherein said conposition
T6Npri ses co-continuous phases of said cy' cloofefih
copol ynmer and said electrostatic dissipating
t hernopl astic Urethane. i. An electronic or sem
4.con d‘mcleqctrqs&tlca&@ﬁsngtlnaﬂmrmapla@mﬁmrsm@ntah@rdmg to claim 3,

whd;trgggﬁ '(s:%c'rlr%%gg la%my%gtfh%% gﬁ%lr)l rt"hse tcfe)1 Igtg T 1s e'tL}l P%lg:jox‘fj € iy]v erein
saidialiBoSiahhte is MISI andywiekeis kst mbollis bftafe d101, wherein said electrostatic
dissipating thermoplastic polyurethane has a surface resistivity of from about 1X108 to
about 1X10" ohm/square as measured by ASTM D-257, and

wherein the amount of said compatibilizing agent is from 0.25 to 8 parts by

weight per 100 parts by weight of said cycloolefin copolymer and said electrostatic

dissipating thermoplastic urethane.

S An electrostatic dissipating thermoplastic composition according to claim 4,
wherein the amount of said ethylene monomer in said cycloolefin copolymer is from 55
to 80 mole % based upon the total moles of said ethylene and said norbornene

monomers,
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wherein said compatibilizing agent is derived from butadiene as the intermediate,

from MDI as the diisocyanate and from neopentyl glycol as the diol.

6. An electrostatic dissipating thermoplastic composition according to claim 5,
wherein said composition comprises co-continuous phases of said cycloolefin copolymer

and said electrostatic dissipating thermoplastic urethane.

7. An electronic or semi-conductor packaging material comprising the composition

of any of claims 1 to 6.

8. A hard disc drive component or packaging material comprising the composition

of any of claims 1 to 6.



