STATI C RESI STANT POLYCARBONATE COVPCSI TI ONS Ttﬁ;li? L&ﬁrpr c(f:a 'r&on | S
 a continuation-in-part of copending . application Serial

filed Decenber 12, 1997. BACKGROUND OF THE | NVENTI C]\l:ﬂ?"s aé? g‘ The
present invention relates to a substantially static resistant

pol ycar bonat e conposition. 10 Pol year bonat e conpositions are the
materi als of choice for maki ng optical information storage .nedi a.

Optical information WWESISTW POLMAHBWRIE@@W@SIWNSWMM

di sks, audi o disks, laser disks, optical disk nmenories and
magneti c-to- optlcal disks to mhlch information may be witten and from

V\/ﬂ: ch IL may bebread This apﬁlicatlbﬁ lsmmmaonm-pah&)fmdmdmfrgm :
pol ycar bonat es n car bonat e
conpositions, éﬂép@ ?ﬁ‘éﬁ‘g %%88@?;?!% Decemegagsiggs. di scl osed in,
for exanpl e, 5J S. Patent No 5, 606, 008 are "~ becom ng the materials of
choice in manufa W@F \ﬁh {di@s) Good antistatic
performance is cr&‘?caﬁqﬁgr pol ycarbon conposi tions used to nold
conpact disks as well as for other pol ycar bonat e appli cati ons where

light transm ssion ishg éﬂe@éht ﬁﬁentlon rélﬁféélb@Qﬁl?staﬁhﬂly Stafié résistantoe

gener ated during IP ectlon conpact disks can result in
mol ded parts whi &R 0%9% " -and 25 conpronise the final quality

gftsuch gl stﬁo Hi gh smwmbmmfcmpoatwns arethke materidls ofichdicadot i on
etween di sks re in QNS re

t oget her during ?9 gﬁb%ﬁn{#&?ggg st e 'Pg@% 9?"“' '"f&ﬁfﬁq@&#ngﬁ)l der,
resulting in st ompedja include isuch anideeasmmdsks audiordisks, dasendisks, For
CD appl i cat | O”S %ﬁ%&t&lsﬁ ﬁh%bhéélﬁha ag@%étf@@%p&aﬁp.s@%waét ed onto a -

di sk surface, orm - “wetting of the

e
re-witeabl e Iayéﬂ omtmmaygemea@m frem whigh itimay be readby fasef.ur ed from

pol ycar bonatﬁsm@@m @by B SRiduskd Hom polycafttiRiteés by artitetoghied i n
U S. Patent 5,606,008, is gener ation of a hPS'y negg?l ve. statlc char ge,

typically < -2 0MeANS=or the successful use of 35 pol ycarbonate
conposi tions i n naki nPPolyegrbohatd compositiotd)prepared by a melt condensation

process as disclosed in, for example, U.S. Patent No. 5,606,008, are
becoming the materials of choice in manufacturing compact disks
20 (CDs). Good antistatic performance is.critical for polycarbonate
'~ compositions used to mold compact disks as well as for other
polycarbonate applications where light transmission is critical to
performance. High static charge generated during injection molding of
compact disks can result in molded parts which will attract dust and
25 compromise the final quality of such disks. High static chargé'cgn also
result in attraction between disks resulting in situations where disks
appear to stick together during the transfer process, e.g. from an
injection molder, resulting in stoppage and yield losses during CD
manufacturing. For CD applications where a re-writeable substrate is
30 spin-coated onto a disk surface, low static charge is critical for uniform
 wetting of the re-writeable layer. However, a characteristic of CDs
manufactured from polycarbonate made by a meit condensation
process, as disclosed in U.S. Patent 5,606,008, is generation of a high
negative static charge, typically < -2.0 kV. For the successful use of
35 polycarbonate compositions in making compact disks the CDs
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-2 - preferably nust have a static charge between about -2 kV and
‘about +2. 0 kV. Antistatic pol ycarbonate conpositions are
di sclosed in Japanese Patent Application No. JP62207358. These
conpositions 5 are used for high-density optical information recording
medi a such as CDs, video disks, etc., énd are reported to have
suitable antistatic properties. The anfi"static agents in these
conpositions are limted to acidic, partially esterified phosphoric
aci d derivatives udeferably must bave a static chargedetweenabout -2 kWiand abouts
based on the pol ycggbgwte. 10 There is thus a need for a

pol ycar bonat e conposit om a_pol ycarhonate nmade by a

i on, derived fr [

melt condensation pr oceggf;'s%‘i’ eﬂglcarbonat%\ﬁemmgmscarmwmq i 11 Timit
50 5 need ok a pal vearon e oo oo cdtpodtlBhg,
antistatic ageﬁt . #ﬁeii’sge%{@ﬁ@gdgnﬁiy oﬁf-ﬁ% 'Q%BFT%{?%RR%?WHQF&WMM i on
cont ai ni ng a r edude@savideotdisks, etc., andare reportedityehave Stitable iantistaticher a
need for nol ded argd C b St s [ i [ i tor. medi a,
particularly CDs, ﬁnﬁgagﬂﬁsb.;{'fﬁs%hgﬁé}gﬂc aESi‘&?g‘rtﬁgﬁ%Pgﬁﬁ’é’ggf?&gﬁfgA@"'ﬁ?ﬁfﬁ%g
static charge |i niacidic; pagiallyesterified pi‘m@ﬁoriczcid/deri\catmsmsedzatmire leel
SUMVARY OF THE | N\GINGY WY.% to 4.8 wt.% <00 ' ds are net by
the invention_qf the % tgﬂe%gvrtit/ g&gi@aat i onﬁtﬁﬁélggaﬁgg%%ur prisingly
found that usilfg |ess tHagreds thys,8 meed for & palycarbppate asmposition. derivesonat e,
of a non-acidi c arfrorteapolycarbonatsaizide by hliRelebi { hithon
yi el ds a conpositi ais I 'Hts. e.stat] @%@@oeﬁﬁlma&s to
bet ween about -2 Mﬁm to %{; SoWil .'m'fﬁ‘%'g siagwq'largg t%bPBW%’? ABout nce
non-aci di ¢ anti st aRikY agdabout +2 kVaThere issalsp ehéed forz polycarbdnate used in .
arouns of Tore | AR SBruaif MR b ot dBoBR, ThciSI MR
pol ycar bonat e 1pPC)needsior @ peiyearbonate camposition containing a reduced Bmoupmtasfent
i nv]f:nt i on provi desarpiskatic; rh?';l'fﬁéi% i%‘?ﬂﬁﬁété'{i‘bé@d for moldd' afRME &othprbAG' ©
pertormnce compr 'osﬁt{c]:gl in%i ﬁ%r%’ gtgir'ag%nr%e%ia,_ a)rticulariy CDs, made from said

polycarbonate compositions having static charge limited to between

about -2 kV and about +2 kV.
20

SUMMARY OF THE INVENTION

The above-mentioned needs are met by the invention of the
present application. It has been surprisingly found that using less than
25 about 0.05%, by weight of the polycarbonate, of a non-acidic antistatic
agent in the polycarbonate composition yields a composition which
limits the static charge of molded CDs to between about -2 kV and
about +2 kV. This result is surprising since non-acidic antistatic agents
are usually effective only when used in amounts of more than about
30 0.05% by weight of the main resinous ingredient (such as polyvinyl
chioride (PVC), polyethylene, or polycarbonate (PC)), of a given
composition.
The present invention provides a polycarbonate composition
with good antistatic performance comprising, (a) polycarbonate; (b)
35 from about 0.01% to about 0.1% by weight of the polycarbonate of at
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35 firom about 0:01%to about 0.1% by wei ght of the pol ycarbonate of at |

- 3- | east one nold rel ease agent; (c) from0%to about 0.05% by

wei ght of t he pol ycarbonate of at |east one heat stabilizer; and (d)
f rom about 0.007% to about 0.05% by wei ght of the pol ycarbonate of at
| east one antistatic agent, wherein sabd anti.static agent is 5

di st earyl hydr oxyl am ne, triphenyl amine, tri~n-octyl phosphi ne oxi de,

o st o Bl 85 M o 2o58 St ok D10 s EBb e o
;?plr esglnt( I Hsubg :athe]pa{yd!arbon?.t]ia of tdehstrare heéﬂ@thblhzér% dlalrilgg(lt;]? F‘E?dab@ﬁte; 1.

R grr] a%d R err]beagﬁ Cé@é‘é‘n%@ﬁ(‘f gyﬁ@ﬁq@s‘?ﬁ?é bonateoéﬁféqﬁt%h err]

and Rerr] i ndepenaletl&tat}c agent; whereinigaid ahbstallcaglem jsor -COCferr],

al kyl; Rerr] t k, and
n each I n epeg%e nt&lh&?@(&g@ﬁt@ ém)r{eﬁ? LS’Z’?@ rtgnlﬂ1 a%[ﬁ%sb ye'a%%ﬂ? 200; p
20 i ndependent | y iPhepy fmmhm%mder EWHQ!B@M-QX&G, ethaxylated sombitarout 1

to about 6; g indepppdRitirate,at each occurrence represents an integer

from about 1 to about 100; and m represents an integer from about 1 to

about 100. The invention al so provides-an optical information

storage 25 nedi um conpr RS ng the sai cR‘boI ycar bonat|q5 conposition. Still

yet, -the |nvenli n f|urther pr vi dbs co di.fcs co | Si ng the said
| R-LOCHCH Y- oChch, O-CHO Hg— . or

10

/0
RF—{o-cHc Hz')—(CHZ)p—lSi—- lsr- o ISi-—- (CHa), —(ACHJ:H- o)-R7 '

CHjz CHj3 m CHgy

wherein R' and R? independently represent -H, -C,,, alkyl,

15 -COC,,, alkyl, unsubstituted -C,,, aryl, alkyl-substituted -C,,, aryl, or
-tetrahydrofurfuryl; R®, R*,and R® each independently represent -H or
-CH,; R® and R’ independently represent -H, -C,, alkyl, or -COC,,,
alkyl; R® and R°® independently represent -H or -CH,; j, k, and n each
independently represent an integer from about 2 to about 200; p

20 independently at each occurrence represents an integer from about 1
“to about 6; q independently at each occurrence represents an lnteger
from about 1 to about 100; and m represents an integer from about 1
to about 100.

The invention also provides an optical information storage

25 medium comprising the said polycarbonate composition. Still yet, the
invention further provides compact discs comprising the said
polycarbonate composition. |
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__poI ycar bonat e conposi ti on. 30" :
) DETAI LED DESCRI PTI ON OF THE | NVENTI ON

PoI ycarbonate as used in the present invention conprises mul tiple
structural units rep'resented by the formula 5

[-O-Aerr]-0C0O-] : -4- ‘Formul a |
wherein Alerr] is a di val ent aromatic hydr ocar bon radl cal. Suitable Alerr]
10 radical s i ncl DETAILEDDESTRIPTRON'OFTREAN yphenyl ene,

4, 4' -bi (3, 5-di net hyl ) - phenyl ene, 2, 2-bi s(4-pheny en pr opane and
sinilar radicals such as.those which correspond to the di hydroxy-
substituted aronatic hPolypandmate ab usddintiepresantineentich tomprises

(generic or speci Lﬁflp {éﬁrybﬁggﬁgﬁlgﬁepl}egéﬂteé%%th%%ormula The Alerr]

radi cal preferabl
-Nerr]-Y-Aled]- Formula 11 20

wherein each of Alerr] and Alerr] is agqi 636@3 di val ent aromatic
dro gln

hydr ocarbon radical and Y is a bridgin ca radi cal in which
one or two atons separate Alerr] from Al ulathe free val ence bonds in -
formula Il are usually in the neta or para positions of Alerr] and Alerr]

I n rel ation nmp I.n whi hAerr has for a ll ar £
bi sphenol s, 25 aWheF%F' Acﬁts %gk@?%nt 36?% Yh P%raQF§EUéH@b|eA
sonetimes usekd radicdlsimclodé m—ﬁhenglenbﬁptdhen léﬁédﬂ?&blﬁh@ﬁleﬁe't ed aromatic
hydr ocar bons; it ) 0 t_non- bi sphenol
conpounds of thi 344 b«ff#@ﬁé&n&@ Rj{%&‘%@ %ﬁ@ﬁ%&yﬁ}ﬁB 00
In fornula.l1, thsimijasragicalsisutheas thosel whishcayrespond 4o ltke ldihydwky

substituted aromatic hydrocarbons disclosed by name or formula

. (generic or specific) in U.S. Patent 4,217,438. '

15 The A1 radical preferably. has the formula

-A2.-Y-AS-
Formula I}

20 wherein each of A2 and A3 is a mono cyclic divalent aromatic
hydrocarbon radical and Y is a bridging hydrocarbon radical in which
one or two atoms separate A2 from AS. The free valence bonds in
formula I are usually in the meta or para positions of A2 and A3 in
relation to Y. Compounds in which A1 has formula Il are bisphenols,

25 and for the sake of brevity the term "bisphenol* is sometimes used
herein to designate the dihydroxy-substituted aromatic hydrocarbons; it
should be understood, however, that non-bisphenol compounds of this
type may also be employed as appropriate.

In formula 11, the A2 and A3 values may be unsubstituted

30 phenylene or hydrocarbon-substituted derivatives thereof, illustrative
substituents (one or more) being alkyl and alkenyl. Unsubstituted
phenylene radicals are preferred. Both A2 and A3 are preferably
p-phenylene, although both may be o- or m-phenylene or one o- or m-
phenylene and the other p-phenylene.



30 phenyl ene or hydrocarbon-substituted derivatives thereof, illustrative
* substituents (one or nore) being al kyl and-al kenyl. Unsubstituted

phenyl ene radicals are preferred. Both A2 and A3 are preferably

p- phenyl ene, al though both nay be o- or m phenyl ene or one o- or m
phenylene and the ot her p-phenyl ene. .E.

-5 - The brldglng radi cal, Y, ?s one in which one or two

at ons, separate g] A3. The eferred odi nrent i s one in which
one atom separ at e 93\ g Q'f‘gffﬁgi‘??’f\%r‘? Pnejin which eI tWoAtemSs of this
type are tdeparate. A mhehéxythawpfdw&reﬂemt?odiﬁuemdoﬁéwwhwmmel

Cycl spent adecyl @Bﬁé‘eé‘wf?&pdéﬁiﬁhrﬁ& fusHR00S Tdcels SYinimvea ' | "
al kyl ene (al kyldl dnethylens] icyeloheaylempthylene, @3{2.2] 1] bicycldohapiyl, mtbthy(nlrm
are unsatur at gd 1dielialSieobRioyiABAR edHorbitidrt dybioke  cul ar

suitability for pur pos 1on, ‘the prefe rred bi sphenol is

10 2, 2- bi s(4- hy dyelopentadecylidene.ryclodgdecylidene andadamantyiidane; gem- dene
and A2 and A3 ar g e@ﬁﬁe R%IRWJ&H ?Sdlcéis‘ﬁ%%rb%étfsﬁldo%b el however,

pol ycar bonat es us e’ 1 nst nt | vention Is I, N

Patent Nos. 4, 12@@7«@83@"92@ or @Qﬁpﬂsaﬁfoﬁ‘@leQM%d pamctuar
whi ch are i ncor pQ§uitability forehe sﬁseéﬁhisﬁnvéﬁnon, the préleereethisphemoitis of t he

Peast one nofll o éﬁﬁf*dﬁfdﬁmnﬁbﬁ“ﬁﬁﬁé‘#b@?&&ﬂ%ﬁbV @3%?@%? e
a conpound whi ch and A2@nd:AdIdrg eachp-phenyiene atedetailed desariptiont 0bn makes
the composi tion ooy cdipRnsidstiod HhE MethACHFERIGN 4 desdiled iU 50 be easily

rel eased froma dring | nject

pol ycar bonat e corfpatent Noss43i25,5#2;3,028,865; 3;3314%‘?541 and 3,916,826; ell of rom -
about 0.01%to a%g@%ﬁs t%he?ém%eferenc@m ycar bonate of at |east’

one nold rel egse agent, Th g rel ease agent is
from about 01815%t o a@BSte an} obthe W@s&ﬁt"ﬁ‘ﬁ"f'ﬁﬁ PfSBY'9€§?bonate The
nost preferred a rbbnaiasaccsm moncom at leasnoné tndld ealeabeut 0. 02%

0
ol case agents DRl %%ﬁ%ﬂqnﬁp 1S4 RIS s pompppnd whih ©
generally when _mcorporated in a composition makes the compasition
non-sticky thereby increasing its ability to be easily released from a
20 mold during injection moldmg
The polycarbonate compositions of the present invention
comprise from about 0.01% to about 0.1% by weight of the
. polycarbonate of at least one mold release agent. The preferred
~ amount of mold release agent is from about 0.015% to about 0.06% by
25 weight of the polycarbonate. The most preferred amount of the mold
release agent is from about 0.02% to about 0.04% by weight of the -
polycarbonate.
Mold release agents known to one skilled in the art are useful in
, the present invention. A comprehensive list of mold release agents
30 may be found in Kirk-Othmer Encyclopedia of Chemical Technology,
4th edition, vol. 21, pp. 207-218 (1997) which is incorporated herein by
reference. Preferred mold release agents are pentaerythritol
tetrastearate, glycerol monostearate, or glycerol tristearate, with
pentaerythritol tetrastearate and glycerol monostearate being
35 particularly preferred.



the present invention. A conprehensive list of nold rel ease 'agents 30 nmay
: be found in Kirk-Q hnmer Encycl opedia of Chem cal Technol ogy, 4t h
edition, vol. 21, pp. 207-218 (1997) which is incorporated herein by
reference. Preferred nold rel ease agents are pentaerythritol

tetrastearate, glycerol nonostearate, or glycerol tristeargte, wth
pentaerythritol tetrastearate and glycerol' nost ear at e belng 35
particularly preferred. -6 -

Anot her embodi ment of tAnotheeembodimentafitha Psesrntdavention provides\a ar bonat e
conposi tion conpr 'pijly&rbénété%iimﬁﬁﬂtldﬁéémphﬁhg' atdeast one heém&bmtelbl lizers
used in the preseg_ﬁﬁaiéla .med co | tions reaen ti rrﬁ{
heat and col or st HZeEsesd 1‘3'3 ﬁ}ﬁi‘?‘?’PBﬂ? logsamlpp gs
i nj ection nol di ng which impart heat &hd qmirbnstabubhyrtatthemlymb@mates:ouﬂpasnmns
present invent gunng 'ﬁﬁ%ﬁé@?‘%}ﬁ@% m 0% t o about 0.05% by wei ght of the

e

pol ycar bonat e at stabilizer. Preferably, said
conposi tions corrprl se thmmoncarb@neta commmonamane memlght of the
pol ycarbonate of %9%38 d%%i 0?55‘)9 'Hg‘a\ﬁ e ;t)olgc?rboﬁﬁﬁi of at

stabilizers known to one- s art used

in the present inJeastione heglsta ’f‘&‘eﬁ’t’eeﬁ#bj- %ﬁﬁoﬁﬂﬂﬁ‘ﬂwc’ grise from
preferably at |ea?dbd@iﬁﬂ)ﬂ%&ér§voh€ 03% Y WeKiRo 6N the polybarbbhateoatdbast t -

but yl phenyl )ph83ph| teh ar}é nonyl phenyl phosphi te being particularly 15
preferred. ogista her " enbodi nent of the present invention
provi des a pol ycdﬂmabdlmtlalawm@ onepkitled in the artratdhegffedtiviebast

coents, O e s e wassdin o Wi BlekeR), S8 Rkt bl 2 ©

cgrrpos :/\;1 i oEs mc;:‘ nt wefeyablyrat deast qnamnspme-hmdnompoum.amﬂttrﬁgaﬁr@tert-ez :kV
iC

;ngsgbout +2 kV. ?@Iphen%l&ﬁﬂ&g@&%ﬁr@eﬁﬁl st Oﬁl{erﬁﬁ]‘lﬂgﬁ ﬁ%@i?gﬂf&g a

described in MBderRreferred.py ast i cs Encycl opedia, McGaw Hill, October 1991,

pp. 164-167, and is  Yet amnémnbbamnmraltnelw‘esaﬁemémm pfovidesa The

pol ycar bonate corrpo I tipns of t resent iaventi rise from
about 0.007 wt.% RP%EP“%‘%%P"R?‘ %W%BP@?!P"&DWFH@IHQ at least'bne

non-acidic antistatic agent. A variety of non-acidic antistatic agents,
either alone or in combination, can be used in the compositions of the

20 present invention. Useful antistatic agents are those which maintain
the static charge of the CDs between about -2 kV and about +2 kV. A
comprehensive list of antistatic agents is as described in Modemn
Plastics Encyclopedia, McGraw Hill, October 1991, pp. 164-167, and is

- incorporated herein by reference. .

25 The palycarbonate compositions of the present invention
comptise from about 0.007 wt.% to about 0.05 wt.% by weight of the
polycarbonate of at least one antistatic agent. A composition
compyrising from about 0.01 wt.% to about 0.03 wt.% by weight of the
polycarbonate of at least one antistatic agent is preferred. Suitable

30 antistatic agents include distearylhydroxylamine, triphenyl amine, tri-n-
octylphosphine oxide, triphenyl phosphine oxide, pyridine N-oxide,
ethoxylated sorbitan monolaurate, poly(alkylene glycol) compounds of
the types shown in formula Ill, and compounds of the types shown in
formula V. As used herein, the term poly(alkylene glycol) moiety refers

35 to atleast one of a poly(ethylene glycol) moiety and a poly(propylene



pol ycarbonate of at |east oneiantistatic agent. A conposition

‘conprising fromabout 0.01 wt.%to about 0.03 wt.% by wei ght of the

pol ycarbonate of at |east one antistatic agent is preferred. Suitable 30
antistatic agents include distearyl hydroxyl am ne, triphenyl amne, tri-n-
oct yl phosphi ne oxi de, triphenyl phosphine axtde, pyridine N oxide,

et hoxyl ated sorbitan nonol aurate, poly(al kyl ene glycol) conpounds of

h h [ | . |
formil o TV e us S RUTHbRr. RoiEhySHE BNRRH, Mbichy ey BES b8 Miandled, .
to at |east one oPOBf%PW@nWPQﬂ@QQY@M end plycgl) aneiely mayalge &sy| ene

-7 - gl ycol Hesigmated pagbw‘ﬁbpy’eﬁgg glycol) noiety may al so be
desi gnat ed pol yoxyet hyl éne,” and pol y(propyl ene glycol) noiety may al so
be desi gnat ed pol yo§/pr opyl ene. RJ;er r]
Formula 11l [err] R° Fornula |V I n
formul a III'R[err]Fﬂ dlg_gerr iydgpendlent |y gepresdnt -H, -C[erra] al kyl, 15
“cOderr], alkyl % PG @rQﬁ'QrNéF?—%QyCl'bmgjﬁ- OoBZ: Clert]
aryl, or ' tetrahydrofurfuryl; Rerr], rr], and R Pr] each
| ndependently represent -H or

' Formula il

: THa CHs Ha =

RS—(O-C H-C Hz-)—(CHg)p—-ISi—O ISi-O ISH(CHz)p-GCHZEH- o)—n7
q q
10 CHg CHy/ CHs

Formula IV

In formula lll R' and R? independently represent -H, -C, ,, alkyl,
15 -COC,,, alkyl, unsubstituted -C,,, aryl, alkyl-substituted -C,,, aryl, or
-tetrahydrofurfuryl; R®, R*,and R® each independently represent -H or
-CH,; and j, k, and n each independently represent an integer from
about 2 to about 200. In formula IV R® and R’ independently represent
-H, -C,, alkyl, or -COC, ,, alkyl; R® and R’ independently represent -H
20 or-CH;p independently at each occurrence represents an integer
from about 1 to about 6; q independently at each occurrence
represents an integer from about 1 to about 100; and m represents an
integer from about 1 to about 100.
As used herein the term alkyl group includes straight chain alkyl,
25 branched alkyl, and cycloalkyl. Said alkyl groups may be saturated or
have at least one point of unsaturation. When unsaturated alkyl groups
“are employed, preferably they have at most one point of unsaturation.
Said alkyl groups may be unsubstituted or substituted. When
substituted alkyl groups are employed, preferable substituents are aryl,
30  carboxylic acid, or hydroxyl. The most preferred substituted alkyl
groups are carboxylic acid-substituted C, , alkyl, and hydroxy-



-CHerr];.and j, k, and n each ihdépendently represent an int eger'i from
» about 2 to about 200. In fornmula IV R err] and Rlerr] independently

repr esent -H, -derr] alkyl, or -COCJerr] alkyl; Rerr] and Rl err]

i ndependently represent -H 20 or-CHerr]; p independently at each
occurrence represents an integer fromabout 1 to about 6; q .

I ndependently at each occurrence represents an integer fromabout 1 to

about 100; and m r%Br esents an i&t&e\ger fromabqut 1.to about 100.
As used herein t h@ubghiwted foy aliyb AnY iyl groupgdefined ahove Re useful

branched al kyl, angg %Iﬁ?éﬂf&’ In afidtatie alyehtsosfFoARUIRAN ddfoRflila M intther
have at | east one point , of turatl&ﬂ}g? en unsaturated al kyl groups

are enpl oyed, pre F‘%Rﬂiﬁ“! 9 \RLese poi nt of unsaturation.
Sai d al kyl groups may berylgroups! whehqitesentsassubstittents dfhantistatic agents

carboxyl i ¢ aci i &8 aRATRE I o YoER infhEleBrMe RS T haRasants,  *

groups are car boxyjnvention, mdudsmmdd—.q@«ﬂcyaﬁ«gmmaﬂmhmpamn

- 8- bstit ed b
are useful >R Iatsﬁlgﬁg%% {’éﬁﬁén%ﬁqé(g y‘?ﬁggéeﬁrwta%rworrﬁﬁfg@ or
fornula IV in the unsubsafu grts ubstituted with gne-to-lhree sybstitugnts. lllustratlve
Aryl groups, when guhsfiRidht@nchidese! twanerhdtsgeﬁtﬁakylfgraci?@%en%re%m

formulas 111 dIVue the c osi'tions of I-nventi on,
 ncl ude mono- 10p; a8 ﬂfnf%w% & e B8 arbihs o Binatias thoss Skl graups ne oo
as phenyl, napht hxdeﬁna&brevibhs@c?referrednlkw groaps are Oy suhighttduaﬁﬂalkyr

Ut 10 S RSB Wb, o R A B, 0 B

substituents on sdiramimg br ghlodpe. conpri se those al kyl groups - . defined

previously. Preferred aAeWnﬁh&Iep}Hfé?réﬁéorﬁbgéﬁbn?é bt WHereltfine éﬁt@% g |

Hal ogen substituents, wh on sa FQups, are prere é
brom ne or chi§ri ragentis denvedfromat least one cgm@pyndaiﬂ@@ repeesentedne

\tf\ﬂer te' n the anti stigfbendia ll %Grfbn‘nﬁldlw 'lali‘llﬁﬂhf | | baﬁib?%ri‘d)wuéﬂl 01;
Aty v ke Wb b et
unsubstituted - eQ,], aylybr -tetrahydrofinuiyl; R% &*, and R® afg the $ame\dnd are
-tetrahydrof urfurydaonPor loH P drd RPAMD Hle™ddrhe And ddbatiTR; APGnd #°
20 are the same and are both -H; j, k, and n are each independently an
integer from about 2 to about 50; p at each occurrence is 3;q
independently at each occurrence represents an integer from about 1
to about 50; and m represents an integer from about 7 to about 80.
The most preferred antistatic agents used in the present
25 invention are ethoxylated sorbitan monolaurate, polyoxyethﬂene- 9
fatty acid ester of coconut oil, polyoxysthylene (4) lauryl ether,
polyoxyethylene (20) oleyl ether, or polyoxyethylene (2) stearyl ether.
The numbers in parentheses refer to the approximate average number
of oxyethylene repeat units in the antistatic agent.
30 Mixtures of antistatic agents are particularly suitable for use in
the polycarbonate-containing compositions of this invention. As used
herein mixture of antistatic agents refers both to a mixture of two or
more species each from a different chemical class of antistatic agents,
or to a mixture of two or more species from the same chemical class of
35 antistatic agents. Examples of mixtures of antistatic agents from



each -H or -CHeerr]; Rerr] and R[ekr] are the same and are both -H; R err]

- and Rlerr] 20 are the sane and are both -H;, j, k, and n are each
i ndependent|y an i nteger fromabout 2 to about 50; p at each .
occurrence is 3; q i ndependently at each occurrence represents an
I nteger from about 1 to about 50; and-gnrepresents an integer .from
about 7 to about 80. The nost preferred antistatic agents used

in the present 25 %ffé%ﬁi‘&h?ﬁ'l @n%la%kggw‘%l g?lm"é’é BP?olngEQétﬁgPﬂbestea

pol yoxyet hyl ene ( cocon oxyetWyI ene
(4) lauryl ether, €t efW“'DG‘FWWﬁB exide, arapidtures of tri eny

o e ot o ol ETCSERERLS M bl Syl penduste gl oF [
anti st at PE agent . ures%?anﬁp@ﬁg,a&en&? fraﬂ‘cﬁ?'@t %CESEH?Q%%'? ‘Bateecul arly
sui t a?I e f orAS use imixtures ofpb@zcmyéﬂ%ﬁw(ﬁ)fseeartyhemenwim polypxssthylene (46)‘ t L hi |t S
i nventi on. use o 0
a mxture of two %}earyl eth%ﬁ'o&eﬁélgé@tpﬁe%ga@“g& (gm g}nh%%h? le@%eﬂY ‘goal cl ass
of antistatic ager(d8), and similar mixtusesiiFurther examples include mixtpeas ebestersn t he
same chem cal cl a%? Ip% rx(éﬁtyle?iétgl?&é\}é forfftR thfoudh /IEBA dt o iiiylete ©f

antistatic agents

di ff erent cheni calglysalisswith twe ofaaore; diffarest fajty %ﬁ?@)@?@tﬁ%@ﬁr@m&aan )
e ox 12 CPAETORRAY i ks o s pt s oot
m xtures of ant irstfQEMNe QH@:‘QE reagtion ﬂtpélé((é.]%aﬁ%?ngiyﬁoﬁﬂ ET mere 5
rsnt >e<21 ;J; lese?L ePOl yowmfey\te;gaﬂl@)lgm . heatnibturevoftgol r ylenmelstms of4)
(18), and siml ar ;%%QERH{ gﬂﬂ@]%‘ﬁg&%iﬁéj@g OLétllllﬁirl{rl‘%;r %‘gr%%gaﬁif%r S

f I | Kyl { safme c olass | aXasmpies e
AHlSR ekt et ekt
Cerr], (err], dﬁ rr andﬁa JreIa7 ¢§ f‘dres of ethers
of pol y( al kyl ene @l S) or mixtures gf mamor nnéﬁethe&ef%a&wl BEAURSNVIY | ene
ot pol yoxyet hyl end uByfons glycol)s. MBtGiRE Wb iar Mor et aRg Bge s tram o o
o o xture of ant1 dnésrEe ganetal chemical Ains e RafieliuR Brépref Rt cF acs
Still further exarqompositionsicofthfpresent investiarf. nono- and diesters of fatty
acids with poby( al kyl engnother enflotifiehPof the grosbit iivefiod BRRidY Gptitiaft Ner s

of C alkyl oups w t'h
mformatlon storage media comprising compositions provided by the

present invention. Optlcal information storage media include such
articles as compact disks, audio disks, laser disks, optical disk
memories and magnetic-to-optical disks to which information may be
25 written and from which it may be read by laser. :
It has been discovered that surprisingly low levels of antistatic
- agents which comprise at least one poly(alkylene glycol) moiety resuit
in changing the magnitude or static charge sign, or both the magnitude
and static charge sign, of CDs made using the polycarbonate prepared
30 by the melt transesterification of diphenylcarbonate with bisphenol A.
The resuiting static charge sign and magnitude are controlled by both
the type and amount of the antistatic agent or mixture of antistatic
agents used.
The manner of addltlon of mold release agent, heat stabilizer,
35 and antistatic agent to the polycarbonate composition is not particularly



pol y(a'I kyl ene glycol)s. Mxtures of two or nore antistatic agents from
the sanme general chem cal class are particularly preferred in the

conpositions of the present invention. 20 Anot her enbodi nent of the
present invention provides optical " information storage nedi a

conpri sing conpositions provided by the -{p present invention. Optical

I nformati on storage nedi a i ncl ude such articles as conpact disks,

di o disks, | f '
mragnet i -t o- Opt""?ﬁé‘f"*‘cf%ﬁ" PR hffad tof bmeloying R Bfceh dientionthe maldy ¢ o
which jt may be ré? aﬁ,eamr heat stabilizer, and antlstaimagmnmaybevered t hat

sur p[) 1) s Iy ?g : iy: g\r/]vel ébfﬁbéuﬁﬂendg?g b&hﬂﬁmﬁg all the s%&?ﬁfai%f{mg Wtﬁ@ﬁi@éé&%nﬁf uggai t
static charge si gngelé? Sg Pﬂwgﬁé¥%m'¥fué%°f pellets ghd ERV&W"& lrtaaaoggalee of

tCsta ) ;nselg teetrJ;s :c Ing ;3% Pgouwvedébybﬁgm niiiRy gﬁc\im #en extridion nRhéther smtable ,
resulting static gﬁ'ﬁ)éfh Qeﬂﬁeé gﬁ\ Gangen &Fﬁe eﬁ%ﬂﬁaﬁ* epe Wf%m#te"als t he
type and anount ofmtmdycanbonatatpmwd@s(nr amixtaretof powderard pé

hear <tabi 1 zer, dercterably, B s?"‘?ﬁ‘*?Faaf@ @V Behide By %ﬁ‘gkﬁa@%ﬁﬁae 4 i on

i s not particul ar |[Rowder with at least one o the materials in a container followed by 10 -

critical. In qoe ngg &%sf'ﬁ?“z'g@h‘g#d&g n{d?tgstlaﬁ eﬁﬁé‘ie\ie!‘lﬁiemdl@?el&%e Bk, -

rel ease agent, he at|

corrpoundeg by. corrg'ﬁﬁ%r%bmiﬁert fatistafic aganter mlﬁuwatherﬁquemmnm@trate !
]pe: : etsdolr3 powder rhay range ifbméb&# @?h'v?t% té%oﬂt)ﬂ@ﬁ&%ﬂ ywég mté\"tnsf o
ol | owed by vi gor ene extr usi on. sui :
met hod i nvol ves %&@'ﬁ%gﬁcﬁﬁﬁt‘ﬂﬁb 'Xt Pé:o?é’FeB %\s ﬂrEBafﬁA'éYl al's |

i n pol ycar bonat e momkbiningypolycarbonatepoideowith mntisthticederit 2} a

powder wi Lh il cacreehiralion B iroRfaBREERD. 1Y iR o 2ot iR a3, BY G o1,

vi gorous nixi ng ar hetﬂ%ﬁ?@@mﬂgﬁon The | evel of nold rel ease agent,

heat stabilizer, anti st | Iﬂﬁirﬁé rate
may range from aboua)ﬁgéﬂpl@?%ﬁﬂ%{)ﬂ% éghﬁz(ﬁﬁrét @PBG °BH§ E“\ﬁm
pol ycar bonat e. on ett"ﬂ Y@&@ﬁﬁﬂr‘ﬁﬂ'@"’@sa Bp!'éf ganegntrate
conbi ni ng pol ycar Heedérambbuli peliet festitri Atotnvenidae rticdf Bulk polycarbonate
20 feed to concentrate feed is 95:5 although other ratios are also suitable.
' Related mixing and compounding processes known to those skilled in
the art are also suitable.

The invention is illustrated by the following examples.

25 EXAMPLES

Polycarbonate compositions were compounded by extrusion
using a 5 barrel W&P 28 mm twin screw extruder (TSE) with a barrel
set temperature of 260°C and a total feed rate of 20 Ibs./hr. The screw

30 speed was 325 rpms. Extrudate samples were molded into circular test
plaques, about 10.1 cm. in diameter and about 0.3175 cm. in
thickness. The “as molded” static charge was measured using a
Meech 980 hand-held static field meter, by using procedures known to
one skilled in the art, measured at a distance of 5.0 cm from the center

35 of a 7.6 cm diameter test plaque.



15 concentration of 'fromabout 0.14 wt.%to about 1.0 w.% by wei ght of
t he pol ycarbonate. After preparation, the concentrate may be
conpounded with _ pol ycarbonate pellets by extrusion utilizing a powder
concentrate feeder and bul k pellet feeder. A convenient ratio of bulk
pol ycarbonate 20 feed to concentrate feed y$.95:5 although other ratios
are al so suitable. Rel ated m xi ng and conpoundi ng processes known to

those skilled in re al so suitaple,. i nvention
isillustrated by the Fhﬁ?’&ﬂ?ﬁa %tégﬁessgfs arsdisted i\ Faklg 1. ATME

Pol ycar bonat e conjpairégisteredtracientirk of IOEAMYicas inelsi on using a 5
barrel W&P 28 mmtwi n screw extruder (TSE) with a barrel set
tenperature of 260[err]C and a total feed rate of 20 Ibs./hr. The screw 30
speed was 325 rpnms. Extrudate Fableltes were nolded into circular test
plaques, aboutz 10.1 cm in diameter and about 0.3175 cm in t hi ckness.
The "as m)ldecfi static charge was . neasured using a Meech 980 hand-hel d
static field neter, AGenRme St ol one skilled in the
art, neasured at a dlstance of 5.0 cn1fron1the center 35 of- a 7.6 cm

di ameter test pl aque fferent antistatic agents are

listed in Table 1. Aﬁm%rwo So‘ibétaﬁm‘é@?[?@ﬂ@tﬁd trademark of |Cl
Anericas Inc. ATMER® 110 EthoXglated dorbitan monolauratér adenane

Anti st at-i ¢ Aggit R[e]._r, 10 Itar] nol aur at e

ATMER 110 hoxy | ATMERS T on Pokoringens 4P aheR 135

Pol yoxyeét hyl ene ?zﬁl ATMER® Otﬁ'he?n Polyoxyethyleh&R2e) oleyl.éther e;)(r)} yoxyet hyl ene
(201 ! ether ATMER™BER 'Pdiydyethyleh8 (IPtety defd 8dferat) a1ty actd

ester of:

- coconut oil
ATMER" 502 Polyoxyethylene (2) stearyl ether
15 DMS C-21 Poly(dimethylsiloxane)-co-4% poly(ethylene

glycol); MW 4500-5500

Table 2 lists compositions comprising different amounts of

antistatic agents, and the static charge of the test plaques made using
20 these compositions. |

25 : ' ' i
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35



coconut oi l ATMER[ err] 502 Pol ybxyet hyl ene (2) stearyl et her 15

- DMB G 21 Pol y(di met hyl si | oxane) - co- 4% pol y(et hyl ene
gl ycol); MW 4500-5500 Table 2 |ists conpositions conprising
di fferent amounts of antistatic agents, and the static charge of the
test plaques made using 20 these conpositigns 25 30 35
-12 - % Static Charge (k) c Tabl e 20ne Antistatic Agent
Amount (wt.%9 Stat 22 90y ATI\/E;%brl?]znllo .03
+1.2 3. ATMER err] 137 : .. 025 +1.2
# ___ Antistatic Agent Amount (wt.%) _Static Charge (kV)
5 1. none - -2.2
2. ATMER® 110 - .08 +1.2
3. ATMER® 137 025 +1.2
4, ATMER® 154 .02 +1.3
5. ATMER® 502 025 +0.6
10 6. poly(propylene glycol) (20) .05 +0.9
7.  PEG (9) octyl phenol .03 +1.3 '
8. DMS C-21 .03 -1.0
9. distearylhydroxylamine .01 +0.8
10. triphenyl phosphine oxide .02 -0.2
15 11. pyridine N-oxide 013 -0.8
.12,  triphenyl amine .05 +0.9
13. tri-n-octylphosphine oxide 0075 - +0.4

The amounts of antistatic agent added to the composition
20 represent weight % based on polycarbonate. Composition # 1 of Table
2, which does not contain any antistatic ageﬁts, has a static charge of -
2.2 kV, which is outside the desired range. On the other hand
compositions # 2-13 of Table 2 which comprise at least one antistatic
agent of the instant invention have a static charge in the desired range
25 of about-2kV to about +2kV. |
Antistatic agents which were effective for controlling the static
charge in molded test plaques of Table 2 were also effective for
controlling static charge in molded compact disks in the presence of a
mold release agent. "As molded" static charge was measured for
30 “green “ (unmetallized) compact disks molded on a Netstal Disk Jet
600 CD molding machine. Static properties of compact disks made
from polycarbonate compositions containing varying levels of ATMER®
154 antistatic agent and glycerol monostearate (GMS) mold release
agent are tabulated in Table 3. The amounts of each additive in the
35 composition represent weight % based on polycarbonate.



4.  ATMER 154 i .02 41.3 5. ATMER[err] 502

. 025 +0.6 10 6. poly(propylene glycol) (20) .05 _
+0. 9 7. PEG (9) octyl phenol _ +1.3 8. DV
C21 03 - 1. 0 9. di st earyl hydr oxyl am ne
.01 : +0. 8 . 10. triphenyl phesphi ne oxide .02 -
0.2 15 11. pyridine N-oxide . 013 - 0.8 12.

tri phenyl am ne .05 +0. 9 13. tri-n-octyl phosphine
oxi de . 0075 +0. 4 The Bi$ of antistatic agent added
to the conposition 20 represent.weight % sed on pol ycar bonat e.
Conposition # 1 of Table 2. Whi,ch does contai ) any antistatic
agents, has a static cHhrge oATMER®15 he desired
range. On the ®ther hand conpositions # 2-13 of Table 2 which conprise
at |least one antistati ct. agen® of the infdant inventieB.thave a static

charge in the desired range 25 of about -2 K@ to about +258KW

Antistatic agents whichgwere effegpive for coarolling theggatic

charge in nolded test pgaques of %bl e 2 vver?‘zal so effecti.yg for
controlling static charge in nol ded conpact disks in the presence of a
nol d rel ease H@ent "As nol ded" static charge-was neasured for 30 "green"

Lo e e A S mbans g f b conpec il
pol yca?bonat e conPytside Hf)%agngH?WQ Bg n %6%'1‘%53? ﬁ"l‘ﬂ/@ﬁf’é‘i ?‘?kv 154
antistatic agent shérohplbreléaseagentealons svas@senband nel aistatic agentgent
o T G (BR300 o o e
Tabl e 3. 15 charge were achiavad Ryaxdding the antistatic agent in vesy small Char ge -
> amounts (.02 wt.% by weight of the polycarbonate) in the presence of
mold release agent. '
*As molded" static charge was measured for “green “
(unmetallized) compact disks molded on a Krauss Maffei CD molding
20 machine. Static properties of compact disks made from polycarbonate
compositions containing varying levels of ATMER® 110 antistatic agent
are tabulated in Table 4. The amounts of antjstatic agent added to the
composition represent weight % based on polycarbonate. All the
compositions also contain .04 wt.% based on polycarbonate of glycerol
25 monostearate as mold release agent and .01 wt.% based on
polycarbonate of tris(2,4-ditert-butylphenyl)phosphite as heat stabilizer.

30

35



1, 0o 04 5.1 2, 0

.10 -5.1 3. . .02 .04 +0. 2

3. .02 .02 -1.8 10 It was found that
t he statlc charge for nol ded conpact disks fell outside the desirable
range of between about -2 kV and about +2 kV when nol d rel ease agent

al one was present and no antistatic agent -14- was added (conposition #1,
Tabl e 3). Acceptable values for static 15 charge were achi eved by addi ng

the antistatic agent in very small Tabledunts (.02 wt. % by wei ght of the
pol ycarbonate) in the presence of nmol d reI ease agent. " As
nol ded static charge was neasured for "green" (unmet allized) conpact

di sks nol ded on a Krauss Maffei CD nolding 20 nmachi ne. "#samolded’operti es

of conpact di sks gmde fAMRRR A§aitoonat e Amou @3 t ipdiie €A
varying |evels ofmm%m%ﬁgm in

Tabl e 4. The a®ounts of antistatic agent added to the conposition
represent wei gh;[)/ % bazmn@n pol ycg(r)ﬁg{lgt gf A: I .'r.he - ﬁgggggie;ir g{lz g!sso
?rglnélalr gl eggemageon?a:tﬁd Aglg\féatk)ﬁ%[)ased on ’ y(g@ ycar bonat e”
tris(2,4-ditert-b&yl pAFMERSHAShi t e as heat .Btabilizer. -1.830 - 35
-14- 4. ATMER’® 110 .02 +2.1
100 & ATMER® 110 .03 +3.0
' 6. ATMER® 110 05 +5.2
7. ATMER® 154 025 - -1.3
8.  Polyoxyethylene (20) _
monooleate 025 -2.3
15 9.  Polyoxyethylene (10)
monolaurate .025 1.4
10.  Polyoxyethylene (10)
monostearate .025 +1.0
20 It was found that the static charge for molded compact disks fell

outside the desirable range of between about -2 kV and about +2 kV
when mold release agent alone was present and no antistatic agent
was added (composition #1, Table 4). Depending upon the antistatic
agent used, acceptable values for static charge were achieved by

25 adding the antistatic agent in very small amounts between about .01
wt.% and about .025 wt.% by weight of the polycarbonate. Addition of
antistatic agent both in smaller amounts (.005 wt.% based on
polycarbonate) as well as in higher amounts (.03 wt.% and .05 wt.%
based on polycarbonate) gave values of static charge outside the

30 desired range of about -2 kV and about +2 kV at the given level of
mold release agent.

In the presence of a mold release agent the use of antistatic
agent containing at least one poly(alkylene glycol) moiety is particularly
effective even at very low amounts (< .03 wt.%) towards controlling the

35 static charge for CDs molded using polycarbonate resin prepared by a



Table 4 ‘ "As nol ded”
Antistatic Agent Amount (wt.% Static Charge (kV) 5 1. none
-4.2 2. ATMER[ err] 110 . 005 -3.2

3. ATMER[ err] 110 .01 -1.8 4.

ATMER[ err] 110 . .02 -15-+2.1 10 5. ATMER err] 110
.03 +3.0 6. ATMER[ err] 110 .05

+5. 2 7. AT : ; : tatin P, 8.
Pol yoxyet hyl ene (;@gtﬂrécles’s?éy addr'r%%gg leefféetcgve alifount of the aszétgtlc %d%mve

-2.315 9 Pol yB:he Presance qfmold release agent the statissharge of the CDs . 025
-1.4 10.  Polmoeldeetfroth@Résé 8inpositions can be MATRAINRY Bétiveen aébc%u(;t -2

. 025 +1. 2 ILt,was, found that fhe static char r
nol ded conpact di Slgéap&qbout +2 I&utpé'?@égtﬁ“@ Qe gor%ﬁ@‘és%&% ween about
-2 kV and aboub +2minifnize thewstatic ommergémammm? mlecmI elm@%smﬁs%nt and no
antistatic agent . ( Shli e 4). endi ng upon
the antistatic Pa’é“g’yé\%f aﬁgog‘gﬂs éﬁ@gﬁ?‘a @?@ﬁﬁ%@%% es e were
achi eved by 25 addthexylates sorbitan monolayrate (ATMER %1 to)eweresefiective indhecen
about .01 W . SR88hc | car bonat e.
Addi tion of éﬁ]{%l st aé{"?ﬁb‘ %%%’?%%ﬁ%ﬁ%ﬁ%?@rldgﬁgéggﬁ 05 wt . % based
on pol ycar bonat e) licqre-based antistatinagentmare alse usefulintheind . 05 wt. %
based on pol yqer basmsdsiisneol siedent mbeﬁfiaﬁ.i'ratﬂémwrsﬂi&éhﬁ%ni PFsiﬁQone-
desired range of gbout, -2. kV. and gbout, +2-kV at the given level o _
nol d rel ease agenfbased arftistatic ag?’ﬁ ysed in the Gﬁg@aﬁ?or@%ﬂﬁpﬂ‘PQﬂwféQGnt t he
use of antistati cI presentdgesrtion, mnal the @ radspoading stall@c BRANYeAnEdLaRR] gﬂé ycol 2%)
noiety is particu : i ve . Ver ow amounts (< . Wt .
towards controlli Ag%%gqg%s i’f‘éﬁ?‘@ﬁ%ﬁ?&q’f%5"5@@%?%&@@%‘1 Were :
pol ycar bonat e r esicompayndscef foymula IV where substituents R® and R” are each -H, R®
15 and R’ are each -H, and p at each occurrence is 3. In the table the
term non-siloxane % refers to the % poly(ethylene glycol) in the
silicone-based antistatic agent.
The valqes given in the table for q and for m are representative
values and are not meant to be limiting. Those skilled in the art will
20  recognize that values for q and m outside the ranges listed in the table
are also useful in the compositions of this invention. The amounts of
antistatic agent added to the composition represent weight % based on

polycarbonate.
25 : Table 5
Sample ' Mol. | non-Siloxane | Amt. Static
# m g Wit. % Added | Charge (kV) |
A 9 1 1000 20 .03 -0.52
B 56-| 1 4500 - 4 .03 -24
69 5500
C 17-110-| 3500 - 60 .03 +1.7
23 | 13 | 4500
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melt process. By adding an effective anpunt of the antistatic additive
in the presence of nold rel ease agent the static charge of the CDs

nol ded from these conpositions can be naintai ned between about -2 kV
and about +2 kV, preferably as close to zero as p033|ble to 5 mnimze
the static charge generated during the nol di¥ process.: Parti cul ar
anmounts of poly(ethylene glycol) fatty acid esters and et hoxyl at ed

sor bi t an nonol aur at e (AITMquounqithaﬂhemmehérgetfovmoldedt‘ést laquesfefisence

o 9 Ycer ! oo\ S P8 1 BoNES a2 A ARLGERY >
i nvention. Table @abqlgt@ﬂﬂeémtlﬁtabﬁ agent baaed on polycarbopateant i st atic

agent used in the polycarbonate conpositions of the pr esent
i nvention, and the corresponding static charge neasured on t est
pl agues. The silicone-based antistatic agents enpl oyed were conpounds

of fornmula IV where substituents Rerr] and Rl err] are each -H Rerr] 15
and R[err] are each -H, and p at each occurrence is 3. In the table the
term non-sil oxane %refers to the % pol y(ethylene glycol) in the

silicone-based antistatic. agent. The values given in the table
for g and for mare representative val ues and are not neant to be
limting.. Those skilled in the art will 20 recognize that values for g and
m outside the ranges listed in the table are al so useful in the
conpositions of this invention. The anmounts of antistatic agent added
to the conposition represent weight % based on pol ycarbonate. 25
Table 5 Sanpl e Mol . non-Sil oxane Ant. Static

m g W . % Added Charae (kV) A 9 1

1000 20 - .03 -0.52 B 56 - .1 4500 - 4

.03 -2.4 69 5500 C 17- 10- 3500-
60 .03 + 1.7 23 13 4500 -
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- 16- It was found that the static charge for nol ded test plaques
fell within the desirable range of between about -2 kV and about +2 kV at
about .03 w.%of antistatic agent based on pol ycarbonate. o

-17- What is clai med is: 1. A conposition

conpri si ng: : (a) ,pol ycar boﬁat e; 5 (b)
fromabout 0.01%to about 0. 1% by wei ght of pol ycar bonate of at

| east one nol d .rel ease agent; (c) from0%to about 0.05%
by wei ght of the pol ycarbonate of at |east one heat stabilizer, and
(d) from about 0. OWhéat iscclainwed is). 05% by wei ght of the 10 pol ycarbonate of

i st oar yl hydr okyl am ne. ??.ep“if A PRbRIOREMAIE | Chospnine oxi de.
tri phenyl phosphi ne oxide, pi@)ipolycarbonatere, et hoxyl at ed sorbitan
monol aurate, [&rr] ., (b) frdfh about 0.01% to aboiif 615 By Weéight oftAd R 7]

' ndependent ly T eprp%slfcrgrbonate of at least one mold release agent;
~ (c) from 0% to about 0.05% by weight of the

polycarbonate of at least one heat stabilizer;and . .

(d) from about 0.007% to about 0.05% by weight of the

10 polycarbohate of at least one antistatic agent , wherein the antistatic

agent is distearylhydrokylamine, triphenyl amine, tri-n-octylphosphine
oxide, triphenyl phosphine oxide, pyridine N-oxide, ethoxylated
sorbitan monolaurate, |

VRN
R'-+ O-CH- -C H- -C H- -R2
s +{o CHZ%—(-OCHCH{)E(-OC_HCHZ#OR , or

H3 CH3 H3 RQ

R“-(o-c H-C Hz-)—(CHz) —Is:— Iss-o f:i—(CHz)p-‘éCHzIC?H- 02]'“7 ,

CHg CH3 m CHg3

20 wherein R' and R? independently represent -H,
-C, .. alkyl, -COC,, alkyl, unsubstituted -C,,, aryl,
alkyl-substituted -C,, aryl, or -tetrahydrofurfuryl;
R’, R*,and R® each independently represent -H or -CH;
R® and R’ independently represent -H, -C, 5, alkyl, or
25 -COC,,, alkyl;
C R" and R’ independently represent -H or -CH,;
j» k, and n each independently represent an integer from
about 2 to about 200;
p independently at each occurrence represents an
30 integer from about 1 to about 6;
q independently at each occurrence represents an
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-Clerr] alkyl, -coJerr], alkyl, unsubstituted -C[err] aryl,

‘al kyl -substituted -C[err] aryl, or -tetrahydrofurfuryl;

Rlerr], Rerr], and R err] each independently represent -Hor -CHerr];
Rlerr] and Rl err] independently represent -H, -Clerr] alkyl, or 25

-COoC[err] al kyl; Rlerr]-¢@d R err] independently
represent -Hor -CHerr]; j, k, and n each independently

represent an int eﬁﬂé%émaanabout%%%o%t%oasﬁ yt 200, P
i ndependent |y at each occurrence re esents an 30 _int e%er fromabout 1 to

about 6; & represeMsan injegar fearoabout dto @bout 180 esent s an

- 18- i nteger from abo@ Thé @oﬁip@bmoihQﬁ cl@iftf1 comprising from about m
represents an I nt

The
conposi tion of cl Iqﬁusl} %PP@&Q&J’/? bxmeé&&ﬁf]tﬁe polypashangte of at iaast @nGG% by
wei ght of the $ol podd belease agentit | east one 5 nold rel ease agent.

3. The conposition of clai 0. 02% t.0 gbout

0. 04% by wei ght of the pol ;?ar-g@%@%8$ﬁgb qqgjép‘ ﬁﬁgmpnsmqﬁpg\ ?té?‘gase

agent . 0.02% to about@.0486rby waightrofdhe polycarbonaterafiat ledst omel d

rel ease 10 agent lﬁO?dP@lBh@@rabef' tol tetrastear at e, glycerol nonostearate,
or glycerol tristearate The conposition of claim
1 wherein the heat stabili zér The comosmpa(ozclalm 1 wherei naepn@ldye;qasesphu te

or tris-nonylqghenygehtigidntaerythritol tetrastearate, gt 'Hi‘or?&?ﬁé’n%‘t igin of claim
1 conprising from flboutIcmal ryBO?A)to about bgggﬁ)o-b[ wel ght o‘% cst?’he

pol ycar bonate of HW¢ §?§8ﬁ@t antistatic agent. 7.
The conposition of claim1 BheTle compesitiohicficidinc1 whereindthBthea® BtabilpRy at

least one conpoung ysi3aiteWeb ity phehilipHosphite or tris-nonylphenyiphosphite.
6. The composition of claim 1 comprising from about
15 0.007% to about 0.03% by weight of the polycarbonate of at least one
antistatic agent.
7. The composition of claim 1 wherein the antistatic
agent comprises at least one compound with structure

TR,
o R oCHce Hﬁj—e O-CH-C Haﬁ o-AHC Hy}—O-R?

wherein R' and R? independently represent -H,
-C, . alkyl, -COC, ,, alkyl, unsubstituted -C,,, aryl,
alkyl-substituted -C,,, aryl, or -tetrahydrofurfuryl;
25 R’, R*,and R® each independently represent -H or -CH,;
and
j» k, and n each independently represent an integer from
about 2 to about 200.

8. The composition of claim 7, wherein the antistatic
30 agent comprises at least one compound with structure

N O
R’-( O-CH-C Hz}j—( O-CH-C Hzﬁ O-CH-C Hﬁn—o-ﬂ2
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_Wnerei n Rerr] and R err] indepe-ndent Fy represent -H, -C[erli] al kyl ,

-COC[err] alkyl, unsubstituted -Clerr] aryl, al kyl -substituted -Cerr]
aryl, or -tetrahydrofurfuryl; 25 . : Rlerr], Rerr], and R err]
each independently represent -H or -CHerr]; and i,

k, and n each independently represent  an i.nfgeger from about ,2 to about
200. 8. The conposition of claim7, wherein the antistatic
30 agent conprises at |east one conmpound with structure [err]

- 19- wherein R err] and R err] are both -H;

Rlerr], Rerr], and R err] whereim& ancHRbard bothn#; i, k, and

n each |ndependently represgntﬂg\ﬁhd ﬁ’%?eafchopl-p out 2 to about 50.
sta

9. The conposition of claim? he "an agent conpri ses
at |east one conpound with kkradd areach !@dependenﬂy represent an integerffmei n
Rlerr] and R[S”]alﬂdlﬁ@@ibome”] al kyl ; Rlerr], Rerr],

and R err] are eac H and each i ndependently
represent an integer from 9 131?0?9'“9%'3055;56[3'@? "Citheremﬁ‘ea“t'SthO The

conposi tion of C|Qg'éﬁt?>ommeeldtlééam§cahpbundwﬂh@tﬂmﬁlrelorfpflSES at | east
one conpound wth structure [err]

R R

10
wherein R' and R? are both -COC aIkyI
R', R*,and R° are each -H; and
i, k, and n each independently represent an integer from
about 2 to about 50.
15 10. The composition of claim 7, wherein the antistatic

agent comprises at least one compound with structure

AV
R-f ocre Hz%—‘(‘ O-CH-C Hg');(- O-GH-C Hy—O-R?

20 wherein R' and R® are both -C, , alkyl;
R’, R*,and R® are each -H; and
jk,andn each independently represent an integer from
about 2 to about 50. :
11. The composition of claim 1 wherein the antistatic
25 agent comprises at least one compound with structure

Rs—-(o-jj H-C Hz-)—(CHz) —s:—-— D{SP O>»Sr—(CH2) —GCHZEH- o)—R
CH3

wherein R® and R’ independently represent -H,

) D A 1



20 wherein Rerr] and Rlerr] are both - C[err] aI kyl ;

"Rerr], Rerr], and R err] are each -H and ] k, and n
each independently represent an integer from about 2 to about 50.

11. The conposition of claim1l wherein the antistatic 25 agent conprises
at | east one conpound with structure [er_ré - wherein
Rlerr] and R err] independently represent 9|

-20 - r ch r alkgll Rl err]
and Rl err] |ndepe¢€¥eﬁ{kyi]/qre§b&en? |lI:-Ior _cH err]: p

i ndependently at each occuﬂ'm?bﬂepeadelsﬂ)ampresentHOEg,Elﬂa;from about 1
to about 6; 5 | t presents an
i nteger fromabout 1 to abgﬂp&%%?&%ﬂ?‘éﬂé’acﬂ om&%%b%é resents an
i nteger from abointegerfeomtahaut 100.about 6; 12. The conposition
of claimill wherein the anh'.ﬁaéﬁéﬁdenﬂyatmc&maﬁdeseﬁrééedtgaﬁ one

conpound wi th structure
integer from about 1 to about 100; and
m represents an integer from about 1 to about 100.
12. The composition of claim 11 wherein the antistatic

agent comprises at |east one compound with structure

R“—(o-j:e H-C Hz')—(CHZ) —1.;— I{SI- o}» Sr—(CHZ)p—(-crlzLH- o)-ﬂ’

’ CH3

10

wherein R*and R’ are each -H;
R® and R’ are each -H;
15 p independently at each occurrence is 3;
q independently at each occurrence represents an
integer from about 1 to about 50; and '
m represents an integer from about 7 to about 80.
13. The composition of claim 1 wherein the antistatic
20 agentis at least one of ethoxylated sorbitan monolaurate,
polyoxyethylene (9) fatty acid ester of coconut oil, polyoxyethylene (4)
lauryl ether, polyoxyethylene (20) oleyl ether, or polyoxyethjlene (2)
stearyl ether.
14. The composition of claim 1 wherein the antistatic
25 agentis at least one of distearylhydroxylamine, triphenyl amine, tri-n-
octylphosphine oxide, triphenyl phosphine oxide, or pyridine N-oxide.
15. An optical information storage medium comprising a
composition of claim 1.
16. An optical information storage medium comprising a
30 composition of claim 1 wherein a heat stabilizer is present at a level of
from about 0.01% to about 0.1% by weight of the polycarbonate.

T

R



wheriein Rlerr] and Rerr] are each -H,  ° ' Rlerr] and

"Rlerr] are each -H 15 p i ndependently at each occurrence is 3;
g i ndependently at each occurrence represents an i nteger from about 1
to about 50; and m represents an integer from about 7

to apout 80. 13. The c@fposition of claim1l wherein the

antistatic 20 agent is at |east one of ethoxylated sorbitan nonol aurate,

Paulyl et her  pol yoxyet iyl oy (8captsel SR sBragn RS CNBGRG ;) *

stearyl ether. (a) polycarlignatéhe conposition of claim 1l wherein
the antistatic 25 agent is 9 | b, KO ne,
tri phenyl anmine, tri-n- wﬁ@(‘:‘?%?%h‘ﬁ@%ﬂlélte&g@?@Xt@#ﬂk@éb@ﬁggphl ne

oxide, or pyridi melyeaskpaate of at least one mold release agepta whiereingaid maldmat i on
storage medi UB) CQERIFSE digbrit is p(cerdl‘?ﬁ&ﬁtfétéé&‘i’e ef g_@h?dé?yﬂafitol tetrastearate;
16. An optical information age, ned COo | Si go Qonipos tion of
claim 1l wherein a heat stabf°5|@@?apgub¢bg%ﬁf°ngé°‘¥ &85%? yweigh Oft*‘Pom about
2-10 1% to about O-d&?éafbmié;wwf étﬂe?ﬁ%r?@hd?t%tbﬁ!lpéﬁ wl'{erein' said hg_at

- - . ot i.cal . nfor i on.storage medi um
conpri'si ng stabilizer is tns@%-p&ﬁgwpﬁgﬂ ,osphlte or ths- (b) from
about 0.01%to alnonylghertyiphosphitehandf t he pol ycarbonate of at | east

one nold relq se agent, me{(ﬁic)ﬁort?la%tyomﬁd??,tora%o‘?ﬁ%ﬁ)@fﬂ%vw.b&hgb(gﬁ ol

nonost ear ate Or pent aerythr etrasteéarate, from

about 0.01% to alpalycarbopatengf aldeastons antistatic agept wheseinsaid @antistadic | east

one heat stabilizgig t%‘ﬁfs‘ﬁjf m&&hme triptieri® bhiig 6/ trili-octylphosphine .
tris(2,4-ditert-éﬁ phe ?z sphite qr, triss: nony! ﬁ? I I?osphite;
and 10 oxide, tighénytphossbine edde-pyridine pbaxids, ¥ipuiatedi gne of 1 he

pol ycar bonat e of syrbitempionvl@uané,igit ati c agent, wherein said antistatic
15 '

F'P. 7‘ R
R"( O-CH-C Hﬁ}—(— O-CH-C Hz}l-(-(- o-c; H-C Hz-}n—o-ﬂ2 .

wherein R' and R? independently represent -H,
-C,, alkyl, -COC,,, alkyl, unsubstituted -C, ,, aryl,
20  alkyl-substituted -C,,, aryl, or -tetrahydrofurfuryl;
R®, R',and R°® each independently represent -H or -CH,;

and
i j» k, and n each independently represent an integer from
about 2 to about 200.
25 18. An optical information storage medium comprising

(a) polycarbonate;

(b) from about 0.01% to about 0.1% by weight of the
polycarbonate of a mold release agent, wherein said mold release
agent is glycerol monostearate;

30 (c) from about 0.01% to about 0.05% by weight of the
polycarbonate of a heat stabilizer, wherein said heat stabilizer is
. tris(2,4-ditert-butylphenyl)phosphite;-and
(d) from about 0.007% to about 0.05% by weight of the
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agent 15 distearyl hydroxyl-am ne, triphenyl amne, tri-n-octyl phosphine
*oxi de, triphenyl phosphi ne oxide, pyridine N oxide, ethoxylated

sorbitan nonol aurate, or 15 [err] wherein R err] and
Rl err] independently represent -H, -Cerr] alkyl, -COerr] alky,
unsubstituted -Cferr] aryl, 20 al kyl-substigauted -Cferr] aryl, or
-tetrahydrofurfuryl; Rerr], Rerr], and R[err] each
i ndependent |y repr
and n each indepe rf@ﬁ%’?oﬁsﬁ %fgggéﬁéq%?%tést?@ggﬁpt Wherg'ﬁ'oiﬂ'd fnflﬁtagﬁout
200. 25 agentig8. An optical information.storage nmedi um conprising
(a) pol ycarbonat e; (b) fromabout 0.01 %to about 0.1% by
wei ght of the pol ycagbonat e of a | d reI ease ent, wherein said nold
rel ease agent is glé erol nonost @ar at e; 653 (c) from
about 0.01%to abogi_fO t canboya a heat-
stabilizer, V\herelﬁi@ Iﬁg‘%/H :aatq #”??2) ( M&I'P')Ln-t&'ﬁ)é,
tris(2,4- ditert- but yl phenyl )phosphl te; and (d) from about
0.007% to abou® 0.05% by wei ght of the
-22- pol ycar bonate of @hetsiaR® itk Rﬁmepbnagﬁﬂﬁmbseﬁmerel n said
antistatic rr] 5 wherein R err] and
Rl err] independentl chbp
F"3 R‘,and R® each independently represent -H or -CH,;
and _ '
10 : j» k, and n each independently represent an integer from '
about 2 to about 50.

19. A compact disk comprising a composmon of claim 1.
20. A compact disk comprising a composition of claim 1
wherein a heat stabilizer is present at a level of from about 0.01% to
15 about 0.1% by weight of the polycarbonate.
21. A compact disk comprising
(a) polycarbonate;
(b) from about 0.01% to about 0.1% by weight of the
polycarbonate of at least one mold release ‘agent, wherein said mold
20 release agent is glycerol monostearate or peritaerythritol tetrastearate;
(c) from about 0.01% to about 0.05% by weight of the
polycarbonate of at least one heat stabilizer, wherein said heat
stabilizer is tris(2,4-ditert-butylphenyl)phosphite or tris-
nonylphenylphosphite; and
25 (d) from about 0.007% to about 0.05% by weight of the
polycarbonate of at least one antistatic agent, wherein said antistatic
agent is distearylhydroxylamine, triphenyl amine, tri-n-octylphosphine
oxide, triphenyl phosphine oxide, pyridine N-oxide, ethoxylated
sorbitan monolaurate, or

30
R

Rt R
A-f O-GHC Hz-)j—(- o-QHC Ha O-GHC Hy}—O-R?
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-C('I:[err] al kyl; ~ | | Rlerr], Rerr], and R érr] each

| ndependently represent -H or -CHerr]; and 10 j, k, and
n each independently represent an integer from about 2 to about 50.
19. A conpact di sk conprising a conposition of claiml1.

20. A conpact disk conprising a conpositiQpgf claim1l wherein a heat

stabilizer is present at a |level of fromabout 0.01%to 15 about 0.1% by

O ot Do 2" 2" Suharsin R s rpefidendy FifBg8k Aok coTPr <im0
wei ght of the -C, paligylarGORK s, g, mw@iﬁﬂedn@&mﬂm, rel ease agent,
wherei n said nol daltﬂﬁ-Slfﬁlﬁﬁﬁé&_-egs%yﬂ or qbu.aﬁy% tearate or

pentaerythritol tettastearatge; ., s . c) "Trom abou&@). Q1% to
about 0.05% by wei ght of th&>»R,and§ rashindependantlyrepeesant shontetls
stabilizer, wgereagd sai d heat stabilizer is

and 25 oYL RSN L BnB ek Sapropdpe dam eriSent 4 MRSSITEOB: t he
pol ycar bonat e of athoutctt alvowt 2041 st ati c agent, wherein said antistatic
agent is distearyl hydroxyl aging, ' ] tri-n-octyl phosphi ne
oxi de, triphenyl phosphi ne%ﬁ*%ﬂ%?gtf*é@%@ﬂ% et hoxyl at ed
sor bi tan nonol aurate, or 30 ycarbonate;
-23 - wh | gl ¢ =l 418, pr esent
-H, -d gPr] al kyl , - ch)gm%gﬁf{ P',muﬁéu' ?PI[I% 8'1;1e/§ Ea g@” bgtrr{ﬂe
al kyl - subst i t ut edPolyfarbonatg of a mpld re'éasamnbfvmremald mold release
Rlerr], Rerr], aagentisglycetsithohsstearngent [y represent -Hor -CHerr]; 5
from  about 2 to abour (3atom aboat0.01% 85 868G ovs95By Sisiaht Stiner o'
conpri sing polycarbonate of a heat stabilizer, wherein said heat stabilizer is
15  tris(2,4-ditert-butylphenyl)phosphite; and
~ (d) from about 0.007% to about 0.05% by weight of the
polycarbonate of at least one antistatic agent, wherein said antistatic

agent is

T T
. B’-( O-CH-C Ha%—( O-CHC Hg-)l—(-é O-CH-C Hﬁn—o-ﬂ2 ,

wherein R' and R® independently represent
-COC,,, alkyl; o =
R’, R, and R® each independently represent -H or -CH,;

25 and -
J» k, and n each independently represent an integer from

about 2 to about 50.
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(a) polycarbonate; 10 (b) fromabout 0.01%to about 0.1% by

"wei ght of the pol ycarbonate of a nold rel ease agent, wherein said nold
rel ease ~agent is glycerol nonostearate; : (c) from
about 0.01 %to about 0.05% by wei ght of the pol ycar bonat e of a heat

_ stabilizer, wherein said heat stabilizer i<245
tris(2,4-ditert-butyl phenyl)phosphite; and (d) from

about 0.007% t o about STATICRESISTANT ROLYCARBONATE COMPOSITIONS at | east
one antistatic agent, wherein said antist %ta agent is [err]

wherein R err] and R err] independently r@é) cént ' -CoC err] alkyl;
Rlerr], Rerr], and R err] each independently represent -Hor -CHerr]; 25

and i et S j : n integer
ane about 2 to Qﬁosl}%u%gé_ﬁstﬁnfaﬁﬁ@chmfé‘QSHIbbiéltiroﬁ% Prévited
5 comprising a polycarbonate, at least one mold release agent, and at
least one antistatic agent . The disclosed composition optionally
comprises a heat stabilizer. Static resistant compact disks are molded

from the polycarbonate composition.



