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hydr ocar bon JR-8-6088p by Kaloet ali bistloassa hydrogengtedzvinyd asarsatisdiolysiesn
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at | east 35 fthorieé-contamirgodas to émprove aditasionttba resardiod layer ttsmed thereon.
However, this method is impractical since fluorine is toxic and corrosive, and

hydrofiuoric acid is produced as a byproduct.

25 Therefore, a need remains for amorphous saturated hydrocarbon
thermoplastic substrates having.enhanced adhesion properties, wherein the
enhanced adhesion is obtained by an efficient and effective method without using or.
producing wet corrosive materials which causes equipment degradation.

The present invention is an amorphous saturated hydrocarbon thermoplastic

30 substrate having enhanced adhesion properties, wherein the enhanced adhesion
properties are obtained by treating the surface of the amorphous saturated
hydrocarbon thermoplastic substrate with an excited gas phase technique, such that
a critical surface energy of at ieast 35 dyne/cm is obtained, without the use of acids
or other corrosive materials which cause equipment degradation.

35 Excited gas phase techniques allow for improved adhesion of a metal or

polymer to the substrate without the use of corrosive or toxic materials which cause
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or*other corrosive materials which cause equi pnent degradation. 35
Excited gas phase techniques allow for inproved adhesion of a netal or
pokymer to wWipossibgst rate without the use of corrosive or toﬁ&ﬁ@ﬁ/ﬁsbﬁl S
whi ch cause

equi pment degr adat i Such ods particul arly benefi ci aI i n
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anor phous sat ur at ed_hydr ocar bon t her nopl asti c trate ]
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hydr ocar bo% t her nopl asti cs. The term sat urat ers to the anount of
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saturated ref eﬁﬁir&c@rtﬁmﬁﬂé fastics. The'Bffh Qétﬂralté?i(?%fetré‘quhégnﬁ%[&&'yiefﬁ the

car bon- carbon bonds are ol ?InIC or unsat urat ure eneral ly
| ess than 7.5 bandsahin th?shwpalystm@ty@ tAseuseg fpeatm@nturatm refe@dvamymusl y

less than 2 pegk&dhleddihsh WE&%&%‘?M 5rhf’d?1 Blgﬁrg@g; unsaturated
preferably less than 1 perce nor e pr percent and
nost pr &P BaHIe, )geﬂé@ﬁy lesathap 76 p@m@ﬁnweal dess th?ﬂbé@é@fenbol yIer s

| ude h | d
Ih;gr gggnaﬁggoﬁ‘dgéfgz%ﬁs ly lesth3HB e&eﬂﬁ gﬁ% Gdv n%hbéiy %gg thdh £OBalcURET S an

Hydr ogenat ed &1'® '-1'36'95%11 Arriereant nmefe pqurap!aligaséhamo fpeegenhanctmastai ni ng a
d h d
pendant aromtﬂrgefwkggmgh|0t2)/p%%rﬁem§§%g‘p§s$&#ﬂ&meys i‘ﬂXBEQﬂ %efen ant

aromatic refers to a structure roup i tuent
on the RIPAtG PYwBRISoKslicralgfimroepalyrherd dad hydiregmahed mmpanmgd aromatic

groups are groups, especially phenyl. These pol ymers nay
al so contain gfiﬁggtrhegllsgfollyﬁfe\éé 20 groups in addition to the aromati c groups.

Pr ef er abl Y2 t he pol jydseganatedaromalit galysmers include anprpolymeric afatértabedrdaining a:
[err] pendant aromatic functionality which is subsequently hydrogenated. Pendant
aromatic refers to a structure wherein the aromatic group is a substituent on the
polymer backbone and not embedded therein. Preferred aromatic groups are Cg.z0
aryl groups, especially phenyl. Tﬁese polymers may also contain other olefinic
20  groups in addition to the aromatic groups. Preferably, the polymer is derived from a
monomer of the formuia:

Ar—C—CH;

25 whereinR'is hydrogen or alkyl, Ar is phenyl, halophenyl, alkylphenyl, alkylhalopheny!,

naphthyl, pyridinyl, or anthracenyl, wherein any alkyl group contains 1 to 6 carbon
- atoms which may be mono or multisubstituted with functional groups such as halo,

nitro, amino, cyano, carbonyl and carboxyl. More preferably Ar is pheny! or alkyl
phenyl with phenyl being most preferred. Typical vinyl aromatic monomers which can

30  be used include styrene, alpha-methylstyrene, all isomers of vinyl toluene, especially
paravinyltoluene, all isomers of ethyl styrene, propy! styrene, vinyl biphenyl, vinyl
naphthalene, vinyl anthracene, and mixtures thereof. Homopolymers may have any
stereostructure including syndiotactic, isotactic or atactic; however, atactic polymers

are preferred. In addition, hydrogenated copolymers containing these aromatic
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25' wherein Ris hydrogen or al kyl, Ar its phenyl, hal ophenyl, alkyl phenyl,

al Kyl hal oph napht hyl , pyridinyl, or anthracenyl, ' y
al kyl group%’g%h%/gzlzﬁss 1 to 6 carbon atons whi ch nay be ﬁgﬁ@g%sﬁsw,

mul tisubstituted with functional groups such as halo, nitro, am no,
cyano, car bonymoaathetsinbloging randone ppewtiocranddry, blocki andgrafted copolyaieks/inay be

phenyl with ph e . f . Typical  vinvl ar tic noper s
i ch can 30" TRe0 AEBReRRe kP HElRFgRREruenifh For e el SREGIT < of
vit nyl tol uene, larmpmici radrigmers alnd tc)gmomrhelfry Isblpbﬂef!lflﬁm ritrilesi, acrtmﬁtﬁs, adidsst hyl I
styrene, propy re yin i phenyl., vinyl . . na al,ene, .vin

ant hr acene, an&thﬁe&F U&ggyl?rﬁeeh%?‘.c Mﬁ%‘l Wﬁhd%\}mﬂzﬁg agq“gnd vinyi chloricé
stereostr u|c5 ur enayratdolioh ungad%md}a@ts@ﬁ%rieca}cryl@gtéi_m Biyﬁen@ralma%\mbirﬁtstﬁgéhwﬁ{ ,

ggﬁtc ;: ?\i ﬁg %/Egrg@re‘ﬂeéﬂla)(lgr:}ee. iH{fcﬁog%nra?ed blocq< c%poily;[nlegsnéf VRXIFQI%%\%%@E’H%I’\OI%% soa dmat Z
mononer s i ncl udomjggdted dieves B sbbutadiétisopteRg il b lisrRr! BARPISSTREIGISTRY

be used in accordance with the present invention. For exanple,
copol yners of §iVFgne-butadiens, shyensrisonrent sirenebiiadientsiyiae andshveenesd from

nitrites, acrylspRie-sirbAs copot mers.er:b.me%%;gﬂ@eBf/&@él@eoda%%r& Al BB
mal ei m des, vinyl acetate, and vinyl chloride 5 may al’'so be uUsed such as
styrene- act9l offt ¥sS: Pét,e“ﬁ‘itﬁﬁéz%l“é%ﬁ%t © 206,718, &Rl 0428, 4,205,016, 3,652,518,

styrene- et hyl engagldpdr | | f | noner s
and o] Bt Ay e 080946, Blonkls BYouchHIRDLTH  cea.

Exanpl es i ncl ugelymers witls ptheepelymensanriuding impagt pedified gmfiedaubber containing

st yr ene- but adi = r - bR,0 - | yners.
Pt her oxanpl SmrlefoBRferd Ray Mo \ed, Proforsbli oAt iR S aRfE ¥
4,845,173, 4, 096lyresis pplyvinylcyciehexane (RYGtpprepar20 by hydrogenaing atctic

3,734,973, 18, 3§?W§9ye68%32d%1’°%%’i” 6§?A-§;7B§%’7§46' Bl ends of such hydrogenated

polymers with I'yners 1 ncluding’”inpact nodi fied, grafted rubber
cont ai ni ng ar dhamweighp everage moleaylansighbidiw)f the dtomitic pdilymerstwidch

oGt og. ehfRkqersenus VAT o ToRo R STUb 086, BH% RRR 86 25
The wei ght averia9e00td 600,000vandghdst pMiérably fioe1 Go,E00bIS00@00Y mrer s whi ch
Cyclic-olefin-copolymers are polymerized cycloolefin monomers such as
20 norbornene-type polymers as described in US-A-5,115,041, US-A-5,142,007, and
US-A-5,143,979. The cycloolefin moiety may be substituted or unsubstituted.
Suitable cycloolefin monomers include substituted and unsubstituted norbornenes,
dicyclopentadienes, dihydrodicyclopentadienes, trimers of cyclopentadiene,
tetracyclododecenes, hexacycloheptadecenes, ethylideny! norbornenes and
25  vinylnorbornenes. Substituents on the cycloolefin monomers include hydrogen, alkyl
alkenyl, and aryl groups of 1 to 20 carbon atoms and saturated and unsaturated
cyclic groups of 3 to 12 carbon atoms which can be formed with one or more,
preferably two, ring carbon atoms. Generally speaking, the substituents on the
cycloolefin monomers can be any which do not poison or deactivate the
30  polymerization catalyst. Examples of preferred monomers include but are not limited
to dicyclopentadiene, methyltetracyclododecene, 2-norbornene, and other
norbornene monomers such as 5-methyl-2-norbornens, 5,6-dimethyl-2-norbornene,
5-ethyl-2-norbornene, 5-ethylidenyl-2-norbornene, 5-butyl-2-norbornene, 5-hexyl-2-
norbornene, 5-octyl-2-norbornene, 5-phenyl-2-norbornene, 5-dodecyl-2-norbornene,
35  5-isobutyl-2-norbomnene, 5-octadecyl-2-norbornene, 5-isopropyl-2-norbornene, 5-p-

toluyl-2-norbornene, 5-a-naphthyli-2-norbornene, 5-cyclohexyl-2-norbornene, 5-
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art hydrogenated is typically from 10,000 to 3,000,000, nore preferably
from 100, 000 to 1,000,000, and nost preferably from 100,000 to

508, 000. WO 99/17285 Cyclic-ol efin-copolyners are pol yner i gegusssasne! efl n
nononers such as 20 nor bor nene-type pol yners as described in

US- A- 5, 115, 041 A- | ool ef i

noi ety may be suﬁa&é}pﬁt éngﬁ%cg'g gu%ylgntoebgﬁséne,ésjc@ﬁﬁﬂg% “Bon Bg'ip%gl g?iﬁ "

gpnonFrs |[1cldutl@y@1qmﬂtadlenee(dr ewbpentadiese kﬂmﬂr):det:amydﬂopeﬁmﬂmf e(olr g

i cycl opent adi f iene r rs, o cl opent adi ene,

tet)r/acycr:)l ododeg)éw S, d@)égcyg%rﬁ%géﬁﬁg g:g{ggpe qﬁm@e%ﬁlopﬁa%&ngnes and 25

\él gyl nor bor nenem(o@utmﬁen’ewelfdimen)r‘methﬁ awlobmdmiéne“ldlze?w-aydldpﬁhtﬁﬁne g
rogen, n 0 2 car bo an

St urated aha Hinen gradilsaBdecend BmcthiieRsBart % MuodeatPadn e st i ch

can be forned mtrtabymdecenay,rseethyl-tetracyab[@f;.81 a*ﬁo?’]amcehemggd?%ﬂ@ﬂn at ons.
Cenerally spea ol efin nononers can

E} substituents on 27
be any which d tﬁgY l%&dggﬁ\e 9‘@@‘&&??’9%@[@%1 n* ]ngfefﬁﬁ?‘i“z%rﬁf’% cat al .yst .
Exanpl es of prgh@e d&ie,@w}ﬂﬁef*%}ddd&éM@ dQHécyﬁfeﬁ'aEVHo[é meséé“]dodeceﬁe%

di cycl opent adi ene, , net hl%/{l tetracycl oda(g ggené, 2-riorbormene, and oth

nor bor nene mon@rerdimetiyiHetacyslodiii1°"92 d@ﬁ%@?fﬂﬁaﬁ@ methyl-10-ethyl-
5, 6-di met hyg - Ztéﬁ%ﬁ%[GQ“ﬁ“O”] dodiﬁ cIB Qqeﬁgéﬁloisp 1*°0*"1dodecene-

5- et hyl i denyl - 2- nor bor nene, 5- hor bor ne 3627
nor bor nene,  5- 6(,\?‘9‘P'0@'tﬁt§a%|0ifeﬁé1 p}ﬁi@d9¢eng=4a@rhmmnéet@cyc!0[621 La O o
g gg?:gglcylz noaor c%rﬁﬁgn% %é%ro—téfréc&%tﬁé’ 51%('5"%89&&?\8% 9-isobutyl-

t ol uyl - 2- nor botﬁhf@nl‘;C|0[§,2[1e‘r ("2 Tedgsieceryd-4 2andc, b dickine, tetracyclo-

5-cycl ohexyl -
- 3- [6“5’51 socgsgj%eny ne-24 nor bonene, 5-vi nyl -2-norbor nene,

5, 5- di net hi4 - 2- nor bBolymee compnsmgttwooyniocqa@ﬁémdttgm dfonoropedricpeité adi alste

o hydlr ol oyl oSURPRE ahEn P octyBlpsrs el EHVIRRSE ieB S MIR AR o i rer).
met hyl - cycl opentettyirertroenes(VINB)tany bspeytalip paitabediMare prﬁerabtﬁ ierpolymers
tetracycl ododeg(grpnsgs&tgrs g%dfét ehrg%c%? pr btzmohorl'en rl]nqeserfgl];xado ecene-4, (or

met hyl -
9- et hyl - t et r acterparerd, ibellidihg MTIDOMNS laﬂldiadﬁskﬁmﬁta@lené DC

o abyel et o e e e st
9- decyl - t et r acying opénirg (bobolypigrkaliodr ot hlrdastRéteeor4etracyclododecene, such as
those described in J-85/26,024 and US-A-5,053,471.
The hydrogenated polymers useful in the present invention include any
hydrogenated polymer as described above, which has been hydrogenated to a level
25  of at least 80 percent aromatic hydrogenation, generally at least 85 percent, typically
at least 90 percent, advantageously at least 95 percent, more advantageously at
least 98 percent, preferably at least 98 percent, more preferably at least 99.5 percent,
and most preferably at least 99.8 percent. Methods of hydrogenating aromatic
polymers are well known in the art such as that described in U.S. 5,700,878 by Hahn
30  and Hucul, wherein aromatic polymers are hydrogenated by contacting the aromatic
polymer with a hydrogenating agent in the presence of a silica supported metal
hydrogenation catalyst having a narrow pore size distribution and large pores.
Methods of hydrogenating cyclic olefin copolymers and ring opening metathesis
polymers are well known in the art and disclosed in the patents cited previously.
35 The hydrogenated aromatic polymers described above can be used in a

variety of applications including various molded products such as optical media discs.
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9,1 0-di rrethyl-tetracyclo [6,2, 1,1[err]{(err]-]dodecene-4,

9- met hyl - 10-et h tetracyclo[6 2,1, 1[err]Jerr]]- dodecene

9-gycl ohexyM Q%%// cI 0[6,2,1,1 [err](err]]dodecene- lZFT’Us”“ss“‘
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O-brono-tetr acMeiho{iﬁmednl,dmg[aie welDkeaowr in-the art and dmlﬂﬂee:nmpﬁessaon and injection
O-f

| uoro-tetrac lo[ 2.1 1 [err dodecen | SO
tetracycl o[ 6, 27 %‘C GFVPB%W' ?'{ﬁ '88%8‘@3 li‘lfa&‘ﬁ?j@eﬁ'be%%‘hw{’r%{Wa o-
[6,2,1, 1[err]Gﬁ@fdréﬂtyiaéimeﬁczséanaéoooc Pol ymers conprising two or nore
dlfferent types of nononeric units are al so sui tabl e. For exanpl e,

copol ymers of met hyintQsgerde pahanssdee aghesionmbhe-amorphous satwaieg hydrasareBne

(M\B) are @peﬁbﬁhéﬂaﬁfé'shgﬁk@e tﬁ@éﬁ'fé%%ff fHoARbRed SitRiraR) ¥ WRAfRd using ancONPr i se
three or nore different types of nononmeric unites, for exanple

terpol ymers, i@xdted Qﬁﬁpm tephinueRuCh tha) &rw@ﬁ@léuﬁmeqwg)at ‘92@1 35,
Ring openi ng n@b?’é@f{}'léas?@b,y @ﬁaﬂ}l QPI'eHQQIOPEJeYé%lﬁaHESQWSeﬂ;oFé’O dl‘é?r&sl g6l s

ri ng opening meri zat nor bor nene or tetrac ecene, such
as thoseieaetsfl*;xans!euoﬂrprefe@myzaajmms&ﬂwes)smoassoaef ly 80, more  °

The hydr ogenat r t

hydr ogenat ed @%feﬁgélyzg %‘g‘s@gtg’yﬁb%ggve,&\b\g%ﬂ hdé@ %‘é’ﬁg ﬁ!‘%}gﬁg’? g@%%ncy a

| evel 25 10of aetetmaasd bgthepatedacial relatiorshipdetwelnoysurtace and agew@r(ar {138) pand

| east 85 percegt I @(Mﬁ y at

| east 95 percei'rgltd'scwga’lc"c1ﬁ Flh sical Che o‘?%ﬁﬁage% Pﬁhcﬁ{] bé( ercent pref erably
at | east 98 peV\bleyrﬂntensmeecqgrl\w&l\erbJNYaUQQQamxi“Irﬁérf&mé’mm:es by Jeﬁran‘ﬂ nost

DLt ooty 2 kR A oRS RGeSl ANPLRIRARLL 0 BEARR T
by Hahn 30  aWdumiedipp. 2FB€276i n aromatic pol yners are hydrogenated by
presence o a si 11 caafiasarPhaRistibuct 4 Wy RGUERIDE s aitile oot g
narrow por e si diecitirge,pldsmia, lamaraddloaomgetrgedmest. These techbighesistiliaé a gaseous
o ogenaLl 0 B ook S RRRRD KPS ARG b0 A8 B A BB ot
previ ously. 3bdischarge, shocklivaveasy dmanwmmseldsasmrwradiopﬁm!qyemys Uppsxontastiwidibove
can e, used 1" high enertPEAEY, affurfRP ot Rl 8 Righ SleHs)Bif KA i BRLCHRS
-4- 20 forml\mthltmﬂmg gas anphkle tyreackwiticthe pkiyonen sinfacelh ehangingahel surfadeude
conpr essi on angtrtilé?&r%f:trihggb techniques allow for treatment of a very'thin surface layer, such that
the bulk properties of the polymer are not adversely affected. The nature of the gas,
and the manner in which it is excited, can be used to control the level to which the
surface is modified. Such methods are described in references such as “Reactions
25  of Polyethylens Surfaces with the Downstream Products of an Air Plasma: Gas
Phase and Surface Spectroscopic Studies”, Journal of Polymer Science: Part A:
Polymer Chemistry, Vol. 34, 2299-2310 (19986) by Kill, Hunter and Mcintyre, "Remote
Nitrogen Plasma Treatment of Polymers; Polyethylene, Nylon 6,6, Poly(ethylene Vinyl
Alcohol), and Poly(ethylene Terephthalate)", Journal of Polymer Science: Part A:
30  Polymer Chemistry, Vol. 30, 279-286 (1992) by Foerch and Hunter, “E.s.c.a. studies
of corona-discharge-treated polyethylene surfaces by use of gas-phase
derivatization", Polymer, Vol. 26, 1162-1166, (1985) by Gerenser et al., and "ESCA
Applied to Polymers, XXH. RF Glow Discharge Modification of Polymers in Pure
Oxygen and Helium-Oxygen Mixtures", Journal of Polymer Science: Polymer
35 Chemistry Edition, Vol. 17, 957-976 (1979) by Clark and Dilks.
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mot di ng. Typically, the nolding tenperature is between 200 and 300[err]-C,
and is preferably between 260 and 300[err]C. I n order to
enhance t he wdbgpien of the anorphous saturated hydrocarbon PCI/US98/18334.
thernopl astic substrate, the surface of the nolded substrate Is treated
using an eXC'%gﬂ’a as pha e technlsgtue such that the critical surface

energy is at |east a'saW?ﬁﬂeﬁPf@O ivelyagmegativelyshargad Rarligles) east 40,

preferably at b&mt:edﬂBy eXposigl gsab altligh éﬁergy source! PRSF cé}ﬁttf?sﬁg sti@Sthat
preferably at st 50 cmto 85, preferably 80 preferably

nes ,
75, and nost p qeples|in %d"ﬂ??‘%@f%@?swt?q ay '°%‘E|‘Pcf aB@"'é‘HléragSaﬁ@ U@Qﬂtﬁnnl y 10
det ernined by tdig 4 pasmhag Isatneétnbﬁtttb‘a'}ﬁétt éhé?@} ét@&ﬂcatd&ﬁﬁér@&ealmaﬁb@otbéﬂw d

(or gas), d i s di scussed in Physical Chem stry of Surfaces
Ed., by Arthur SQUCo% deres¥ample shock wv%smm%a\%. lasrre, etfyapnlRode weed. Theoo

and "Interfacighs E’ééao@rfém%e,ptat%)haJiﬂvtcrethaT.ablet and catﬁqtb&u&é &y@en,ﬁﬁ\gt?b&holoed' a

of Pol ymer Science and Technol oqy, _2[err] ne 8 pp.
272-275. 15  argon, heliumand apmgaia. Fieisallvi @é%@ﬁé@@eatlé%wct%wfu n the

art and i ncl udgadiRfPiEing oxygen %l‘&?dé%rcﬁ@rgd?u'a%stﬁ@gag | BAEEMA RdatPiedhi R &lécﬁgﬁe@”t
These techni ques t| lize a l%aseou | ow V\:hl chi1s cont act ed w
hi gh energy solf e ogigiof Ch g% shock

waves, m CT@WaEGﬁioMaWeﬁnerﬂ% s@gin@staﬁammpbmnowwé xvut RF Glow the
hi gh energy so relativel y_high energy ionic and radi cal

of
speci es 20 b Cﬁﬁﬂgﬁlwdt'ff?é“%%f Rahaners ineHeliurg, » RigPR ahd Krypdery T Slark.ace,
changi ng the s A b Journal of?dﬁ%r%@ncg%@?nérmml%@ﬂ ¥, 1§Tpgt BPAL nent
of a very thin sg Lace | ayer, such that he bul propertles of th
pol yner are nof'948 ersely affected. The nature of the gas, and the

manner in which it C&rd?té&tetaﬁﬂent‘é@ﬁb&@oﬂﬁﬁimb% GRBbEDhov Wodg@t‘@llu?ﬁ endig

rface is nodified. Such are describ inre erences

t he

such as R@gct PlsRtic aec, why W‘%P'E?IGBWQVS%FM@A%W iRnic isPesies. DAR thisesrpna
Product s of antréétbd?h@%&ﬁact@%ﬁe polymer stftaseit eatitea%* td u%ﬁ@u&@%ﬁ tHeO&EBEé @Which

St udi es", Jour nal mer Science: Part A | ymer Chem stry, Vol.
34, 2299- 2310 (i'@%‘@ﬁ 9swqttlfe qﬁmﬁ%tﬁaand%@rwwéasmﬂémﬁe@arate formpgtt r ogen

Pl asma Tr eat neatdf oY : 20 SRt | nyI
Al cohol ), and Polty(aletﬁ% ene&'lc'j'esrgg&xéamﬂ ﬁ‘ﬁéco%ﬂg%m@?lﬁrefa? mgﬂSm e )Y

Part A: 30 PEPSAIRS th @Ytéﬁﬁ! §t°iv?WitB'the gmlowﬂgwm usedhdbg cwntrcqwerneatnme
Hunter, "E®. Ctide oﬂak&isﬁﬁe and othePfacﬁ% Sl 18 chRirdl tr?éﬁ&m@&{:v}tﬁﬁ %& ene
surfaces by use of gas-pha erivati zation’'

1162- 1166, ( 198%faqgys G@ﬂé’ﬁ@etﬂ as{ditign, the ghemicaistmicture of thAper@a syrfaceol yrer s.
XXI'l. RF G ow | and
Hel i um Oxygen %@ﬁ? Qg%%?ghér %@% C?HB&FW%% }ﬁg%h@rq%%thpgﬁcmm of tg%d@%m stry
Edi tion, Vol. %¥ms WWGTm@Vm)the)gas{asatsad irtbismnethed mclude oxygen, hitrogen,

argon and air.

3 Y

25 Flame treatment involves imposing a flame on the surface of the polymer.
The flame is a highly oxidizing environment involving a mixture of fuel and oxygen
which creates a wide variety of excited state ionic and radical species. This strongly
oxidizing environment can effect changes in the structure of the polymer surface.
The nature of the flame, the fuel source, the duration of exposure, and the structure

30  of the polymer are variables which contribute to the structure of the end product.

Ozone treatment involves exposing the hydrogenated aromatic polymer
substrate to ozone. Ozone (O3) can be generated by a several methods such as
treatment of air or oxygen with a corona or plasma, and the UV irradiation of air.
These methods create ozone by cleaving diatomic oxygen (O) into oxygen atoms,

35  which then combine with diatomic oxygen. Ozone generated in close proximity to the

polymer surface can react with that surface and result in chemical modification.
-B-



‘A'plasma'is a collection of positively and negatively charged particles
produced by exposing a gas to a high energy source under conditions such

t hat m&%’lﬂ%’g in the material are dissociated and i onPgEYS98/18334.
Typically, a gas is used to forma plasma by subjecting it to a high

energy el ectri mbnéipéwé}ameaneﬂbédﬂﬁmgaﬁaiaﬁﬁercﬁscuswmﬁé Mml e shock
waves, m crowayves asers, etc _(f_an al so be used

form t he pl asms % ab T echnglog c‘%[ﬁepﬁeml}ffé"'ﬁﬁﬂﬁewmﬂﬂ?%‘eféw&
argon, helium @ads)ammnl a. Typ| cal I y, plasma treatnent is conducted under

vacuum usi ng oxygen nltro%en or argon as the gas. Plasma treatnent is
di scussed b g¥cited-aas PhasogghniqyasiareivRicaly epriied to edimerBousheni cal

Technol ogy, 53| Qéﬁ:hté@%rgéhrbdzrpmerr&mﬁn@ @ﬁﬁ%tsaté%r a20ficiehPiifte 806h thESHE

Applied to Polyners, Di schar ge dlflcatlon of
Pol yners in HePuiiaRe queptisty/is godifigd andephansad i ad[rpsron '@IOQthne The amounpypf |5

Journal of Pol ﬁﬁ%rnegéés%'&ﬁﬁ deF@ﬁd@E@ﬁp%%é%lsﬁﬂ%Wéﬁ" theV&lcited Gas Piease11
(1978). Corona treatnent consists of passing a gaseous flow
through a hi ghtesheiayg. amsl the plasementcof fie-subaiialen creat es high energy radical s
and tonic species. ‘M@E‘re&iéb%oﬁ/&{ rs‘é‘n‘bstrates oftt Eﬂ}smnﬁ&mé&iéz gﬁﬁ@edoo' yner

surface it can lead to reacti the sur ace he
structure 49 taghesior iecshenmatedsls, sac!paammls gndaotbetpmhanmf dratalgwhich are

material, made ghppd fo?’h é&‘ﬁ?}rﬁh&ﬂdé me{?i‘\?&wﬁﬂ 'isQHé\? ﬁu\ éﬁ}rﬁ&‘éﬁ&ﬁésaﬁ dh' gh
ener gy species t en nove with the gas as use

corona equi pnemydrocargon mermopiestmfswsl]mie Sbeh anirate eaﬂﬂetrawtmndn@tabaaiummuased
to control the n n,
the cner cal | SCPRTLREbBRReh FEniup. siver ol i BB, ook RSB
whi ch can occurallagncﬂerdmtrarcm mmumhﬁoysttemmmwm arbatt titansum &loye gadoliniunt teddum

prepared. pi cal l ases I n, this.net d | clude o
ni trogen, Tg og ﬁ%yntt%{ﬁ'b' ogvgf?alloy, terbium i ke Yg’ ﬁé&%ﬂ%s
i mposi ng a fl argaliom dnltimowaflc&w&\dﬁfm hﬂﬂ&nmlanay:ror quatemanﬂ' hl&:y‘slcemaming a hi ghl y

Cr eat o5 5 w de PAPEER el i ore ferlt deBefier peeiahy, Rnroab S fleminn. Thi <

tSL ro ng: y l\»]gw:;ﬂ% By8g o mem@ Baveako 68 ]Icénﬂ]dy@fﬁfs@h aBadhst wyetr loeniske! and ?L e of
e pO yner surtace ure o e a rce e
duration of exS8seNayelph c?ﬂ’@'s a}g%ngg\egq)may Blﬁopﬁ@dbﬁﬁeﬁﬁ%ﬁ"eﬁ“é&?ﬁf’ 08I es

whi ch cont EObUtaﬂwérﬁthdé%aﬁIrétHShWrScé?ﬁoﬁ ﬂﬁrrﬁ&ﬂaﬂfc%ﬂb&?ate Such polymers inclédeone
treatment involves exposi rég t he hydrogenated aromatic

substrate to oRsWeolymeswai W‘%’éﬁ\’e@@ alintytathednedified %‘é’ﬁ?@? éﬂd%’ﬁlghods such

as thermoplastic and thermosetting polymers with an affinity to the modified surtace

such as polyesters, polycarbonates, polydimethylsiloxanes, polyamides (nylons),
polyacrylates, polyurethanes, and mixtures thereof.

25 Other materials which may also be adhered to the surface of the treated
polymer substrate include acrylic based lacquers such as Daicure™ Clear SD-211
and SD-217 available from Dainippon Ink and Chemicals, Inc., pigments, inks or dyes
such as Irgaphorgreen CDR available from Ciba-Geigy, water based systems with
low molecular weight polystyrene/acrylate polymers or maleic anhydride polymers,

30 glues such as acrylate/epoxy glues, and ultra-violet curable actylic resins.

Methods of applying metals and other polymer materials to the polymer
substrate include any conventional method known in the art for such materials such
as coating, sputtering, vacuum deposition, solvent deposition, vacuum evaporation,
and wet silvering.

35 In one embodiment of the present invention, an adhesion enhanced PCHE

optical media disc is obtained. The disc is molded using any typical molding
-7-



trtatment of air or-oxygen with a-corona or plasma, and the UV irradi ation

of -air. These net hods create ozone by cl eaving diatom c oxygen
(Gerr]) intWO8YGeM atons, 35 which then conbine with di acmisysesspgen.
Qzone generated in close proxi mty to the pol ymer surface can react

. " et surT RERUGASWHER o we T T al ik peEAbO R The Gotpoagt OBt e 1 n

the Kirk-ot hmal:'ém% Em:gd]llambxd Pahlpfanth&he surface et thedistgiy thedv rdodifiéd byon,
Vol unme 16, 198, e excited
phase techni ques ar e Vb 'ig)ér‘%lasapp S%ﬁl‘t%h cppigd &’HBPFKH%‘?,FSV" L%yer éﬂ"fﬁ'ﬁ'ﬂ'ﬁg’y
hydr ocar bon t heathegis Mennguﬁphoaadlecs‘ are usefaldd opticaliright devsitg intdrmiatied  t he

of % 1 A otk MBS BR G bg SRS AlFSiRcR DD dethbeurnadla "

excited gas phdises, memorydiseh forgomputers) opfal PhgseidRitics of optial 6at@st r at e.
The treated pol yner ave enhanced 10

f th
adhesi on to ot her ﬁ%ﬁ?‘tg‘&@g%gﬁ'gﬂ'etﬁée%& a%‘;]@ﬁ'h‘g\égﬁébe pesenidpvention: The

whi ch are examplé@@ﬂe&\oi ﬁﬂer@@h%hrﬁiﬂtﬂe%bb@'@f tﬁé‘}ére%@ﬁﬁﬁvéﬁﬁbﬁand fhel/3RGGIGW t h
t he anor phous saturat.e rocar bon thernopl astic substrate” such as

rare earth t raﬂ%ﬁt{%%“t}?ﬁirﬁﬁeg Aa{qymsmﬁmn weight paﬁﬁﬁb\!ﬁ'ﬂ"bﬂ’ﬁ@‘?ﬁtﬂsﬁs unesgel

titanium 0! vethen@sd RdrBgt heir all oys, gadoliniumiron cobalt
alloy, terbiumiron titaniumalloy, terbiumiron cobalt titanium all oy,

gadol i niumter PLES i ron alloy, terbiumiron cobalt alloy, terbiumiron

al oy, terbi UnSixrdéﬁp%@méés &b bF%bFred by irgn?ﬂfnldﬁf&adaﬁglﬁ%%e)gﬂs tfene. NI um

anti nmony al |l oy guat er nary
rare earth el e%ﬁﬂs}S am@@ﬁ@m%a&mbm alrfacstraatadwharam the disc subbtratelise

2SO o conat iAoy HRRILE fon SHEodef ahl cBitab (RtEle AebBlsTES (e
s u lr3 f ?? gt gﬂ &SB gd@termmamammpsamm am@&&@m?mmbmmmmlw (t'q?\t/eé .
:nl‘J f?nl ty to th@ﬂ%@@?éﬁyfgﬂ?bﬁg@r?ncq'mgﬁ'%u?&% rﬁé'?ﬁ@pl-rﬁstq% a¥nd

t her nosetti ng pohypadres iniTabledn affinity to the m)dlfled surface such

as pol yest er s, pRLNE RN\ Hen DAINSHOR! OX:3) LoX8RGRs WPRIETARS fB o)

pol yacryl ates, "polyur et anes
mat-eri al s whi chlurmrymaugug bvapathdepesitidroprobesss Thé aulsstrate folraettl sibesion is
20  determined via ASTM method D 3359. This data is shown in Table 2.
Disc 3 is treated using a Tegal 903e plasma etcher under the following

conditions: argon atmosphere, 750 mTorr pressure, 100W rf power, for

approximately 2 minutes. Surface energy and XPS analysis are performed
immediately after plasma treatment and are given in Table 1.
25 Disc 4 is treated with an argon plasma under conditions identical with that
' described above, and is metallized with Al. The adhesion of the metal to substrate
was tested via ASTM D 3359, and the data is given in Table 2.
Disc 5 is treated using a Tegal 903e plasma etcher under the foliowing
conditions: nitrogen atmosphere, 750 mTorr pressure, 500W rf power, for
30  approximately 24 seconds. Surface energy and XPS analysis are performed
immediately after plasma treatment and this data is given in Table 1.
Disc 6 is treated with a nitrogen plasma under conditions identical with that
described above, and is metallized with Al. The adhesion of the metal to substrate

was tested via ASTM D 3359, and the data is given in Table 2.
35
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:pofymer substrate include acrylic based {acquers such as Daicure[err] C ear
SD-21 1 and SD-217 avail abl e from Dai ni ppon I nk and Chem cals, Inc.,
pignents, i Q%78 es such as |rgaphorgreen CDR avai l RETAISHY/ 15334

Ci ba- Gei gy, water based systens with | ow nol ecul ar wei ght

pol ystyt e[TeFRRIrT ¢ BRfAISTfacdl TMECEhcE 1) O Pefianp O MeRgreent T~ BRéfgantSUEN
as acryl af e/ epoxy gl ues, ”aAHQIQ,l ﬁzb ur@g,&nacr | NRrob8% NF- Carbon*

Met hods o appl y| ng | Ml @/md r [ to the pplymner

substrate e ﬁéu“ aNTy (,Unégm IUnci ”‘?:ddu‘j notdetactsd PUCTgg 7

material s{s e 1) as coating, |sput .eri n posi t i on, [ sol vent
depOSiti0|, vere ot V(J.IJUI ot lru Y vert 1
one enbod r‘ré ‘Eaﬂzgatlpe pregg in ent|705n a adh%‘gl on enhaﬁted PCHE 89.4
optical npek il s—obt-ai-ned—Fhe—di-se—i-d—o df‘d HSH-RHg—RY t,',‘a"'

t echni queMr.e.mll known | L‘

-3 C
Handbook, HHEMNTS PEslysis,\givesASAiem petne@t sThis apalysis recﬁﬁets &P%Oﬂﬂoq ﬁéﬁe

nodi fi ed bﬂrstwnm o?fh%%ﬁ?t?éte‘é%ﬁﬁb@r gon plasma and is then coated with a
reflective | ayer of alum num cat hode sputtering. Optical discs are
useful as b@ormratwe@mamehsmwwqwr@pmamnm recordi ng medi um such as
conpact di &%%sﬁ%ét%%%ﬂkiﬁgﬁoq Ddiges, CD-rewitable di scs, nenory

di scs for co gnetic discs or optical cards.
The fol9 omMegaflmedrﬁﬂ dgcaa@ tpsted Ifqtmtaltsutwstrajs adhasion hiecrpsshatghing theent i on.

The. &nd ﬁéﬁ?uﬁ-ﬁr‘ig {aBb %Uf?fe%{)ui&%é béPAsﬂﬁ% %gpefx‘%fclésgﬁic&foﬁ*ﬁem

i nvention an ey S o interp unts are in
wei ght par Dfsmetal adiesitn quativyeme dgsaibad below. 10 ot herw se i ndi cat ed.

EXAMPLES onpac re prepared by injection nolded
pol ycycl oh%%@%ggn begbﬁ of 1 is a control which has not been
surface tr&Bted wher &he etipes ofitbe cstslase cahplefely smooth; nonaohtitesaquaes dby X-r ay
phot oei&ctron spectrg_ﬁegggiﬁ%%n etg(g\ré act angle analysis to 15 det erm ne

g

surface” conposition g the Zi smann techni que (water,
f or mam de, 4Bt hyl ene @nyatldlakesmfdhel coating\dre dethohadiat intersecionsiless and data i s
sumari zed in Table 1. thhs a&sctgd control which has not been surface
treated, but is coat kNt % 5 ?aﬁ?é? )
3B Small flakes of the coating are detached along edges and at
intersections of cuts. The area affected is 5 to 15 percent of the
15 lattice.
2B The coating has flaked along the edges and on parts of the squares.
The area affected is 15 to 35 percent of the lattice.
1B The coating has flaked along the edges of the cuts in large ribbons
and whole squares have detached. The area affected is 35 to 65
20 percent of the lattice.
oB Flaking and detachment worse than Grade 1.

Four tape pull tests were performed on each of the metallized disc forms.



al"timi num usi ng a vapor deposition-process, The substrate to netal adhesion
is 20 determ ned via ASTM net hod D 3359. This data is shown in Table 2. °
Disc 3 is treaved’288i ng a Tegal 903e plasnma etcher under therP€DUBBBIBY.
conditions: argon atnosphere, 750 niforr pressure, 1 OOWrf power, for
approximately 2 mnutes. Surface energy and XPS anal ysis are perforned

i mredi ately after plasma treatment and are given in Table 1. 25

Disc 4 is treaflebled. tAdhesionrof Aluminurs tiePQHESubstrateli t i ons i dentical with that
descri bed above, and is netallized with Al. The adhesion of the netal to

Substrate was tested via ASTM D 3359, and the data is given in Table
2. |__Twateer i 5 trealepb Poll Adhesiohdtslit903e plasma et cher under

the foll ow ng contralndi {1 ons: ni t 0BgeB, ¢B,mBsphere, 750 nTorr pressure,
500Wrf power | fofDi&®) approximtely 24 seconds. Surfa¢e energy and XPS

anal ysi s are per Applaesia - I mredi aBe8E, 58,48 plasma tieatnment and this
data is giveniin (Didd4 1. Disc 6 is treateéd with a nitrogen
pl asma under ¢onNs plasma | flent | cal ngBh4Bf'@B 4B descri bed above, and is
metal | i zed wi §h ADiscld)e aflhesi on of the metal to substrate was -t est ed
via ASTM D 335T:Comgeraie eXahple IO SIHatE niAHeAL . 30 |
Tr eat ment Critical_ Surface Cont act Per cent Per cent Per cent
Ener gy 5 Angl e, hg@udacecg'@ag@mt of the pqiymes gobstrate sigaifieastly increases the
(dynes/cm)  adhedlo® hétdR 98[ err] 0.3

not detected 99.7 (Disc 1) Ar pl asma 44

75[ err] 5.6 4.1 89.4 (Disc 3)

N err] plasna 54 26[ err] 4.2 16.0

78.0 (Di sc 5) *From XPS anal ysis, given as atom percent. This
anal ysis reflects conposition at the first 10nm of the substrate
surface. **Conpar ati ve exanple with no surface treatnent.

Classification of adhesion test results:

-10-



5-*Metal I'i zed CD discs are tested f or metal+substrate adhesi on by

cr osshat chi nvg t he metal fiTm and perfor g tape pull testing as per
ASTM D 3359.WaR¥1RBassificatio \“ g‘l!\‘adhem on qual PET/USIBAS334.
descri bed bel ow. C assifi ag‘mm‘ i on 5B The
edges of the culisAlmse conpl et el yd- srooth; " none of the squares of 10

the lattice is detached.

fl akes of, the c ng are
det ached at intersedtiondn qnggghqqﬁéﬁtt{gated hdeocar{)on thermoplastlﬁépgg\:ﬁ?e W*" °ﬂh

area is affect @ds been treéth by an excited g28Bhhsd teatifiGueduch Ifat@0aRticA Sudace
det ached al ong e I nter.sections of cuts. The

es.a
area affected €8¢ ‘%ytof)aﬂ?saﬁéﬁ@é(ﬂ?s@f' ig plained. lattice. 2B

The coatings has f1 aleed arraeeuﬁélet@dqﬂsmaﬂelzhemrpmé%rmbprabm: useuee@a from
The area affected is 15 t ercent of the

The coating ha¥® QVBR%HO%'%'HQ °f E@V@&B’QEXV@"W‘W "&%‘P% "1" Ropelygersy ?yx‘}lﬁ%ﬂ@fm
and whol e squapggn{éaé/a\djmgasﬁmcjig r}l{agtmgig%o@,ﬁfee@t ed is 35 to 65 20

percent of the lattice | aki n%marnd det achment worse
than Grade 1. 3rour The gebsitate of @aimy1 WBP'@"}J'@P mep'asiF isach of tHe
mst al i zed di sgolygfdBhexylsthylene.

. 10 4. The substrate of Claim 1 wherein the thermoplastic is a block

copolymer of polycyclohexylethylene.
5. The substrate of Claim 1 wherein the thermoplastic is a cyclic olefin
polymer.
6. The substrate of Claim 1 wherein the thermoplastic is a ring-opening
15 metathesis polymer.
7. The substrate of Claim 1 which additionally comprises a metal adhered
to the substrate surface.
8. The substrate of Claim 7 wherein the metal is selected from aluminum,
chromium, nickel, titanium, silver, copper and gold.
20 9 The substrate of Claim 8 wherein the meta! is aluminum.
10.  The substrate of Claim 1 which additionally comprises a polymer
adhered to the substrate surface.
11.  The substrate of Claim 10 wherein the polymer is selected from the
group consisting of a polyester, polycarbonate, polydimethylsiloxane, polyamide,
25 polyacrylate, polyurethane and mixtures thereof.
12.  The substrate of Claim 11 wherein the polymer is polycarbonate.
13.  The substrate of Claim 1 wherein the excited gas phase technique is a
corona discharge treatment.
14.  The substrate of Claim 1 wherein the excited gas phase technique is a
30 plasma treatment.
15.  The substrate of Claim 1 wherein the excited gas phase technique is
flame treatment.
16. The substrate of Claim 1 wherein the excited gas phase technique is

ozone treatment.

Sheet Has Been Replaced

BT —
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Tabl e 2. Adhesion of Al um num CHE Substrate Tr eat ment

Tape Pull Adhesion Results m, "MM”H"I 0B, 0B, 0B, OB

2 plasin WO AR Tk, g ¢ Hioise o) Ry
pl asma B,

exanple with no surfac treat ment The surface treatnent of the

pol yner substrate s{ ﬁ?%‘ﬁﬁ’!’ﬁ&?qfﬁ:@"@és‘@@f@'héheeXC't%I@%Pbﬁf:ett@Cth&Ilsa

plasma treatment in argon and the substrate further comprises a layer of aluminum
adhered to the surface of the hydrogenated aromatic polymer substrate.

18. The substrate of Claim 1 further comprising a metal layer adhered to the

S  surface of the amorphous saturated hydrocarbon thermoplastic substrate, wherein

the metal layer is also adhered to another polymer layer, forming a amorphous
saturated hydrocarbon thermoplastic/metal/polymer laminate.

19. A CD-audio disc prepared from the substrate of Claim 1.

20. A CD-ROM disc prepared from the substrate of Claim 1.

10 21. A DVD disc prepared from the substrate of Claim 1.
22. A CD rewritable disc prepared from the substrate of Claim 1.

e

heet Has Been Replaced

"
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-10- CLAI VE: A hydrogénat ed: ar‘omat~| Bos pb-l»yrrer
Substrate, wherein the Jl'll!liﬂ}mluﬁﬂﬁk HN aromatic pol yirer “has: beerr» .
hydrogenated to a | evel ofx percent aromatic
hydrogenatlon GuAMS:has been treated by an ex0|ted gas phase 5

t echni que, t hout n rodu reo e, materi al such that a
criti l:gr " sulrJf ac I gdg b¥f§) 99@341%8@@‘ B& %%%éﬁ?t?sw{}%?@%h% ;
2. The Substhﬁr@g@ibtéaaibmaﬂc @'ih”asttié@nhm t@@fd@lewloﬁ@t@a@tesbfrom

the group consistin exyleth | ene honp- or copol ymers, cyclic
olefin poP %ﬁé’%ﬁ@fﬂ”ﬂﬂhﬁﬁ a¢ heen keqled prapexcited gas phase 3.

The substratge Olfecﬁléué”nﬂthﬂﬁﬁfsﬁigrbrtpl?&ubiﬁﬁ r\ﬁ&@bﬁé&l\}ecmht‘énals such that a critical

pol ycycl ohexyl et hyl ene. he substrate of Caim 1 wherein
t he t her mopl ast $witacs egergy o& Rt least 35 dyapsicryrna@btatne@ol ycycl ohexyl et hyl ene.

2. The substrate of Claim 1 wherein the thermoplastic is selected from
the group consisting of polycyclohexylethylene homo- or copolymers, cyclic olefin
polymers and ring-opening metathesis polymers.

10 3. The substrate of Claim 1 wherein the themmoplastic is
polycyclohexylethylene.
4. The substrate of Claim 1 wherein the thermoplastic is a block
copolymer of polycyclohexylethylene.
5. Cancelled
15 6. Cancelled
7. The substrate of Claim 1 which additionally comprises a metal

adhered to the substrate surface.
8. The substrate of Claim 7 wherein the metal is selected from
aluminum, chromium, nickel, titanium, silver, copper and gold.
20 9. The substra‘t; of Claim 8 wherein the metal is aluminum.
10.  The substrate of Claim 1 which additionally comprises a polymer
adhered to the substrate surface.
11.  The substrate of Claim 10 wherein the polymer is selected from the
group consisting of a polyester, polycarbonate, polydimethy!siloxane. polyamide,
25 polyacrylate, polyurethane and mixtures thereof.
12.  The substrate of Claim 11 wherein the polymer is polycarbonate.
13.  The substrate of Claim 1 wherein the excited gas phase technique is
a corona discharge treatment.
14.  The substrate of Claim 1 wherein the excited gas phase technique is
30 aplasma treatment.
15.  The substrate of Claim 1 wherein the excited gas phase technique is
flame treatment. ’
16. The substrate of Claim 1 wherein the excited gas phase technique is
ozone treatment.

11
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gﬁb.:tﬁrg%ﬁcg:‘ | ?Jdalli 1 which Ll“ﬂl mmﬂﬂr"mumn ses aﬁ 'n;“t:al 7: 2 3 ;gﬁm été to

t he substrate surface. $  *The substrate of "W dim 7 Whéfein

CFuer: “copper b, G ShE Bipsrate e GRerefb Pl das abess tachifife i &

wherein the rrebabma&raatmemmlmgon and the sub%tratel&ther'Ebmpﬁsd%Sd faféreof @furtthgim 1
whi ch addi ti ona hered to the substrate

|
sur f ace. Bundred ?or%rf stifta a%% tgﬁ ﬁg&Pﬁ?’@t%q a'@F‘éf‘ﬁP?‘Mm\% {@te he pol ymer

is selected fromthes, The sutﬁ%ﬁ@om&m ﬁ’furﬂﬁgr @émmﬁ@lavﬁ@iaq&rayepﬁmﬂé%éte
pol ydi met hy] si | ol_yfane am de, ﬁ d yacryl ate, pol yuréthane and

i xt ures t her e8¥rface oft ea orphoquaturat m&qnéh%mpﬂvl ie, phsirata,meeEIM t he
pol ymer is pol }ﬂ@"n@ﬂm& @hs also adhered to andkfer polyhhis Iailép%ﬁﬁ}ﬁ aQndmprud 1

wherein the exci tedg hase technique Is rona d| scharge

treat nent. saturate hYdeQﬁbeU mﬁsn@h%lp/mt@/p@fyn@rmmatemﬂ ein the excited
gas phase techni queqy mﬁé@()-au@io@is% dré @%W ubstrate of Claim 1, 1°- The
substrate of Caim1 wnherein the XC|ted ase techni que is flanme
treat nent. 20. AqlBrROMdlsgot@areatf@rmthe@@smte ofldgimita t he excited
gas phase chni que R 17. The
substrate i@ Claim %H \AﬁeDVD dls?ﬁgébpar%d;f?ﬂ\h aSUDBHatgé)fPé%rﬁﬂl gque is a

pl asma treatment in2ér MDMtaMedsubapamddrdmthdmbstmmm ia | ayer of
| um dh d,t I
o amnum - a0heg9 oLl WA B Mol I ASSREHRRO UM 201
Lre'él al | a%er ?ﬁ Ipelyemblr substriate StBBfatce,SMrre‘ranme)rﬂydl'digknathrarrmmc sayroerds ed I
rocar bon r stra er ei er.is also
a)d/her ed to ano?’ﬁ@ﬂfj’g 9‘?7@}3 Fé{?leqf EB? mbn%er%ergﬁmlgt@gmgenﬁlogaﬁp

hydr ocar boms t heeaingy mgts?ﬁédﬁawm amekatae gas gﬁam‘éenmque without using ol@rodﬁcmg
ared fromthe s

di di
oD RoM o ot Bl P TS A <SyE ek Beerieel Bydca, aerdy o at least 35 dynesfon s

obtained.

24, The process of Claim 24 wherein the excited gas phase technigue is a
corona discharge treatment..

20 25. The process of Claim 24 wherein the excited gas phase technique is a
plasma treatment.

26. The process of Claim 24 wherein the excited gas phase technique is
flame treatment.

27. The pracess of Claim 24 wherein the excited gas phase technique is
25 ozone treatment.
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10‘ | 21. A DVD disc prepared fromthe 'substrate of C "]

A CD rewi di sc pr et} f O ai m@EMEs
231 A process ?drﬁcreasi ng%Pﬂbqﬂglhdmm'}m%g@ ?&wﬁhéﬁ%@eoﬁat ed aronat
pol ymer MRNA@t@qQLJAﬁﬁQ@ATM}?P@BﬂsﬁEﬁ mog@ﬁ&mmmmeﬁlmw @CT)

ydr east per-eernt—ar-ofrat+e || e otgetrati-omn;
corrpjk@? W&"‘I‘i"““l"?‘é"é?“ﬁlﬂ‘“f’?‘l‘e Sur f ace| wi 1| (Ubieantisng @@"gﬂ&(@ Wye t echWQ8&/17285
wi t hout G3iB§/2d;y CQRICHIR: i ng wel Agqrrosi ve mat such t

criti cal surface energy of at |east]|35 Wﬁ’é‘?f“&'l‘f‘f‘?'gs’lka%"“mb"bt ai nég‘l’m 159 (08.049)
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(54) Title: IMPROVED ADHESION OF AMORPHOUS SATURATED HYDROCARBON THERMOPLASTIC SUBSTRATES
(57) Abstract

The present invention is an amorphous saturated hydrocarbon thermoplastic substrate having enhanced adhesion properties, wherein
the enhanced adhesion properties are obtained by treating the surface of the amotrphous saturated hydrocarbon thermoplastic substrate with
an excited gas phase technique, such that a critical surface energy of at least 35 dyne/cmn is obtained without the use of acids or other
comrosive materials which cause equipment degradation.




