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di ffusive properties. For exanple, US 6,288,172 Bl (CGoetz et al.) discloses
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pol ymeri c m cropar having a refractive "
displays desirable background brightness by reducing the amount of incident light which

15 is scattered or reflected back toward the light source. Elimination or restriction of such
"backscattered" light is a key factor in designing these light-diffusing constructions.
Diffusers can be incorporated into optical systems by adding an additional diffuser
component to the system, or, in some cases, by incorporating diffusive properties into an
existing component.

20 Adding additional components to an optical system has the disadvantage of
introducing additional absorption and creating additional interfaces that can reflect light,
thereby causing loss of illumination and other forms of image degradation. Additionally,
in some multilayer systems it may be difficult or impossible to add additional components.

There have been attempts to by those skilled in the art to develop adhesive with

25 diffusive properties.

For example, US 6,288,172 B1 (Goetz et al.) discloses a light diffusing adhesive
comprising a mixture of a pressure sensitive adhesive (PSA) matrix having a refractive
index n; filled with organic, polymeric microparticles having a refractive index n; such
that the absolute value of n;-n, is greater than 0 and typically in the range of 0.01 to 0.2.

30 The pressure sensitive adhesive matrix can be coated on a suitable backing by
conventional coating techniques, such as knife coating or Meyer bar coating or use of an

extrusion die. US 6,621,635 B1 (Yano) discloses a diffusing adhesive layer that has a
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that the absolute value of ni-n 2 is greater than O and typically in the
range of 0.01 to 0.2. The pressure sensitive adhesive matrix can be coated
on a sui twbl2e100ss3isBng by conventional coating techni que®CTAIsetnIAs71kRI f e
coating or Meyer bar coating or use of an extrusion die. US 6,621,635 Bl
(Yano) discloses a diffusing adhesive |ayer that has alight-transm ssible
adhesi ve | ayer dispersively containing colorless |ight-transm ssible
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nanometer). The light diffusing pressure sensitive adhesive comprises or consists
essentially of (i) an adhesive matrix having a first refractive index n; and comprising no
greater than about 20 parts by weight of at least one of a radically polymerizable hydroxyl-
containing monomer and a radically polymerizable acid-containing monomer and less than

20 about 100 parts by weight of an alkyl (meth)acrylate monomer, wherein the alkyl groups
comprise from about 4 to 12 carbon atoms; (ii) no greater than about 75 parts light
diffusing particles dispersed in the adhesive matrix and having a second refractive index n;
that differs from n;; and (iii) optionally about 0.1 to 10 parts of an antistatic agent based
on the weight of the adhesive matrix. In one embodiment, the absolute value of the

25 difference between the two refractive indices (i.e., |n; — np|) ranges from about 0.01 to
0.20.

As used in this document, the term “reworkable” as used to describe the light
diffusive PSA of this present disclosure, means generally that a substrate (such as the
liquid crystal cell or a polarizer) is not substantially damaged when the adhesive is

30 removed therefrom and no significant amount of adhesive residue remains on the
substrate. For a PSA to reworkable, it typically will have 180° peel adhesion value of less

than about 60 ounces per inch (16.4N/25mm) at a peel rate of about 12 inches per minute
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sol vent | eslhesystaarhbe réinevetebhatcrcwiiprit s@sing e gllepsr.of (a) providing a
solventl ess syrup having a first refractive index ni and caqnpri.sin i) a
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steps of (a) providing a solventless syrup having a first refractive index n; and comprising
(1) a monomer mixture having no greater than about 20 parts by weight of at least one of a
radically polymerizable hydroxyl-containing monomer and a radically polymerizable acid-
20 containing monomer and less than about 100 parts by weight of an alkyl (meth)acrylate
monomer, wherein the alkyl group comprises from about 4 to 12 carbon atoms; and
(i1) about 0.1 to 5 parts photoinitiator; (b) partially polymerizing the solventless syrup by
exposing it to actinic radiation; (c) providing a solventless bead dispersion comprising no
greater than about 75 parts light diffusing particles having a second refractive index n; that
25 differs from n;, the particles dispersed in the monomer mixture; (d) providing a
photoinitiator solution comprising from about 0.1 to 10 parts of a photoinitiator in the
monomer mixture; (¢) providing a salt solution comprising from about 0.01 to 20 parts of
an antistatic agent in the monomer mixture; (f) providing a crosslinker solution comprising
from about 0.1 to 5 part crosslinker in the monomer mixture, wherein the parts of the
30 photoinitiator, salt, and crosslinker are based on the weight of the monomer mixture;
(g) mixing the partially polymerized solventless syrup, solventless bead dispersion,

photoinitiator solution, salt solution, and crosslinker to yield an adhesive composition;
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nononer and | ess than about 100 parts by weight of an al kyl (meth)acryl ate
nononmer, wherein the alkyl group conprises fromabout 4 to 12 carbon atons;
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curing stRYA dé peitigeledy hseleil nn applcations ip whnthem separatofdiffoseyrlever e filbmrs about

50 cn?_and,a ener.gy. dose of about, 800 to 3..000 ml/c as .conpared, t o

vt o o BBy £ uSACTIRERE Baslls AERNGG, a0 ApPi i THPEREnER i S MBBL EPt *dose
of 150 mkoGRR.sudihas 4 ii%hfbuﬁj oif ansli gt eﬁf&/ﬁn? idésele UBED) harLichicsafNsudh pofigghto make
optical articles. Such articles may include an gptical film a substrate or

bot h. Thesopicghtandiitis desiablof@rblisgeheplaht feom fha paind seurep to Pegdyre p desirable
applicati I I se i il m i n used.
D1 11 us, veregrafhd BrEhindd 28Rt T A BItoLHEh At oS e HHL et
| i ght souliggaysuightdsxes for ghaphioulidplays, @ad rearghdjcetiort dckraegs.di ode (LED), or a
serLfs of such point |ight sources, and it is desirable to diffuse the
lig fromthe point source to produce a desirabl e background bri ght ness.
Such uses include information digghf¥fpestifftioas | i quid crystal displays,
| i ght boxes for graphic displays, and rear projection screens.

All numbers are herein assumed to be modified by the term “about.” The

recitation of numerical ranges by endpoints includes all numbers subsumed within that
range (e.g., 1 to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5). Percentages of material

20 amounts are by weight unless otherwise indicated.

Adhesive matrix
The adhesive matrix of the present disclosure contains essentially no solvent. As
further described below in the Method of Making portion of this disclosure, the light
25 diffusive PSA is prepared using solventless techniques. The adhesive matrix includes less
an about 100 parts of an alkyl (meth)acrylate monomer and no greater than about 20 parts
of at least one of a radically polymerizable hydroxyl-containing monomer and a radically
polymerizable acid—containing monomer, such as, e.g., 2-hydroxyethyl (meth)acrylate,
hydroxylpropyl (meth)acrylate, hydroxybutyl acrylate, hydroxyhexyl acrylate, or acrylic
30 acid. The term “(meth)acrylate” includes both acrylate and methacrylate.
To achieve pressure sensitive adhesive characteristics, the adhesive matrix can be

tailored to have a resultant glass transition temperature (T,) of less than about 0°C.
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Optionally, other vinyl nonomers and al kyl (nmeth)acrylate nononers which,
as honopéPVH§?§?&/ 0 n#ﬁlbkﬁﬁiﬁ%d%ﬂ%ﬁ(éoc, such as nethyl acryl ate,
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the optically clear pressure sensitive adhesive matrix has a refractive index in the range of

about 1.45-1.56. Many pressure sensitive adhesives have refractive indices of 1.47 or less,

but recently pressure sensitive adhesives with higher refractive indices, such as at least

1.48 or even at least 1.50 or greater have been prepared, for example as described in US

20 Patent No. 7,166,686 (Olson et al.).

Light Diffusing Particles
A solventless bead dispersion prepared herein comprises no greater than about 75
parts light diffusing particles dispersed in the monomer mixture. A variety of different
25 particles are suitable for use in the adhesive matrix to form the diffusive adhesives of this
disclosure as long as the particles can withstand the preparation and coating conditions and
have a refractive index which is different than (lower or higher) the refractive index for the
adhesive matrix. Typically, the refractive index of the particles is in the range of 1.30 to
1.60. The particles may be in a variety of shapes, but typically the particles are spherical
30 or generally spherically shaped.
Among the classes of particles that are suitable are silicone resin particles, which

are sometimes called polymethylsilsesquiloxane particles. Some of these silicone resin
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Photoinitiator
A solventless photoinitiator solution prepared herein comprises no greater than 0.1
to 5 parts added to the monomer mixture, based on the total weight of the monomers used.
Examples of useful photoinitiators include benzoin ethers such as benzoin methyl ether
20 and benzoin isopropyl ether; substituted phosphine oxides such as
2,4,6-trimethylbenzoyldiphenylphosphine oxide available as LUCIRIN TPO-L (BASF);
substituted acetophenones such as 2,2- diethoxyacetophenone, available as IRGACURE
651 photoinitiator (Ciba; Ardsley, N.Y.), 2,2-dimethoxy-2-phenyl-1-phenylethanone,
available as ESACURE KB-1 photoinitiator (Sartomer Co.; West Chester, Pennsylvania),
25 and dimethoxyhydroxyacetophenone; substituted a-ketols such as 2- methyl-2-hydroxy
propiophenone; such as 2-naphthalene-sulfonyl chloride; such as 1-phenyl-1,2-
propanedione-2-(O-cthoxy-carbonyl)oxime.  Particularly useful are the substituted
acetophenones or 2,4,6-trimethylbenzoyldiphenylphosphine oxide. The initiator is present
in an amount of about 0.05% to about 5.0% by weight based upon the total weight of the

30 Mmonomers.



3120, TOSPEARL 2000B, TOSPEARL 3000A, TOSPEARL 1HOA. O her useful particles
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Str ?Sngt h (Ii(c%neth)acrylate, diethylene glycol di(meth)acrylate, triethylene glycol di(meth)acrylate,
tetracthylene glycol di(meth)acrylate, 1,4-butanediol di(meth)acrylate, 1,6-hexanediol
di(meth)acrylate, alkoxylated 1,6-hexanediol diacrylates, tripropylene glycol diacrylate,
dipropylene glycol diacrylate, cyclohexane dimethanol di(meth)acrylate, alkoxylated
cyclohexane dimethanol diacrylates, ethoxylated bisphenol A di(meth)acrylates, neopentyl

20 glycol diacrylate, polyethylene glycol di(meth)acrylates, polypropylene glycol
di(meth)acrylates, and urethane di(meth)acrylates.

Another useful class of crosslinking agents contain functionality which are reactive
with carboxylic acid groups on the acrylic copolymer. Examples of such crosslinkers
include multifunctional aziridine, isocyanate and epoxy compounds.

25 Examples of aziridine-type crosslinkers include
1,4-bis(ethyleneiminocarbonylamino)benzene,
4,4'-bis(ethyleneiminocarbonylamino)diphenylmethane,
1,8-bis(ethylenciminocarbonylamino)octane, and 1,1'-(1,3-phenylene dicarbonyl)-bis-(2-
methylaziridine) (CAS No. 7652-64-4), commonly referred to as Bisamide. Common

30 polyfunctional isocyanate crosslinkers include, e.g., trimethylolpropane toluene

diisocyanate, tolylene diisocyanate, and hexamethylene diisocyanate.



produce the desired final adhesion properties to the desired substrate. One
class of useful crosslinking agents include nultifunctional (neth)acrylate
speci es. WODI20iofa3sss8i onal (et h)acryl ates include tri (nmerhraseglasass and

di (nmeth)acrylates (that is, conpounds conprising three or two
(meth)acrylate groups). Typically di(nmeth)acrylate crosslinkers (that is,
conmpounds conprising tw (nmeth)acrylate groups) are used. Usef ul

tri (meth)acr y|(at¢1érsuseﬁlé cligeof qroysliskiagpgpents tnfc [ude i dpnstiopalrigocyanates and

et hoxyl at B s gt i SR SRR LA RLRRPAREL bR Bl

et hyl)i socyanurat e triacrylate, and pent aeryt hr| tol triacrylate. Useful
di (nmeth)acryl ates jnc|lude, for exanple, ethylene glycol di(nmeth)acrylate,
di et hyl en(gpé? MtsEAtEASSCr vl ate, triethyl ene glycol di (meth)acryl ate,

tetraethyl ene Aﬂﬁ Y atf {J0RE ﬂ)(ﬂo‘ﬁo)ﬁlﬁl ﬁsed]m%h@ %ﬁ‘tn(ﬁ?f'ugllve g’§ a))%r%lr@ﬁle

1, 6- hexanedi ol di (neth)acryl ate, al’koxyl at ed 6- hexan d| acryl at es,
tri propylAnelvghtjasekalt selotign a;tm;:padecpby) pyiliepehgbygaoic soidde yﬁchdlesoc@d:d sitexane

di th | d | | k | t | oh
G ner i aitbes R At B e NG AR ARRT TS aBVERRTRE petrt y o
diacryl ate, poméeinlfﬂmdaaa@g&itm@ﬁateq't{(ym%hia))vﬁfgrsyét&t &ﬁrgep&l BAPHRPMItRY gemﬁﬂhylﬁ)ol

di (meth)acrylates, and urethane di (neth)acryl ates.  Anot’her use cl ass of
crossl i nkifngchgbarss. cbiefal anfisietor pgmad usgfuk/\kncbhiem -padyetie @ndvipolymeric

car xyI| acid .gr thearllcco y

SRR ickp e SR N8R P Bl L R nS FaIRAY TR | GERTRIS O hn B0 epn
conpoundscontptisePlessthf 16%] sptibnaRy lPehad50s6f thekighsdiffasd PSI€. In addition, the
| , 4- bi s( et hyl enei m nocar bonyl am no) benzene

4 4' - bi s(BfipPlieesHi Wﬁ%ﬁ&ﬁlﬁ%%@b ipheaniongisharrater than 1.0% of the light

b I
I s R i i G s A UL LA
to as Bi samﬁeervféﬁ)ghmn pol yfunctional isocyanate crosslinkers include,

e. g trimet hyl ne toJ uene di{socyanate, |.ene diisocygnate, and
hexhiret hyl ene Wﬁiﬂg sl eV Reflisspsatign e@ih%g%%ﬁ)?aé?fﬁé%n foaRiibrgt ﬁ%@m ghe

i ncl ude rﬂﬁ'tltétatfcuégéhi enabe LSQCYAIRY, &2 1&Rdsignificantly reducing the cost of the light

diffusive PSA and reducing any adverse interaction that may exist between the anti-static
agent and the polarizer. In some preferred embodiments, the antistatic salt is a
hydrophobic compound. Such hydrophobic antistatic compounds tend to reduce the
20 dependence of the performance of the antistatic compound on humidity while improving
compatibility with the pressure sensitive adhesive. In some embodiments, it is preferred
that both the anion and the cation making up the antistatic agent are organic in that they
both include carbon containing groups and are nominally free of metal ions. Generally,
the antistatic agent is added in an amount that will not adversely affect the desired optical
25 clarity of the light diffusive PSA.

The proper antistatic agent for a given adhesive system is chosen by balancing
properties in the cations and anions that make up the antistatic agents to achieve solubility
in particular cured adhesive formulations. A preferred antistatic agent is lithium
bis(thifluoromethyl sulfonyl) imide, Li’ N(SO,CFs),]. Another preferred organic

30 antistatic agent is (C4Ho)sNCH;" N(SO,CF),.
One specific class of ionic salts useful in preparing the antistatic agent of the

invention is the class of compounds represented by the general formula:
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epoxi des that can react with the functional groups on the adhesive pol yner
chains. Optional Antistatic Agent An antistatic agent is optionally used in
t he |ightwaoizbfoussise PSA di scl osed herein. A sol vent| essPEaIUS260/061109N | S
prepared by addi ng the organi c sol uble and dissociable salt (i.e., the
antistatic agent) to the nononers disclosed above in the above adhesive
matri x. The antistatic agent operat es by renoving static charge or by
preventing build up of such (Q?h@trng{(Glz‘SﬁJ(th]@DKtl st(ptic agents useful include
non- pol ymeric and polymeric organic salts. Non-polyneric salts have no

r epeat umzlﬂesem%hr Rl Icpmphb@ ahnyl salatyphc agghtalka:irqychse&lka@maltdya}ncaﬂq%

opt i onal I% Les . 5% of. 51 H E addi t

antistati geﬁ’fa r PE 843G 6V OFH% whegein ¢ BE‘il%ﬁté Sl%}%F‘éIBP%%e ?IH’a‘Hf 1. 0%
of the |ight I;Btért)wnyee BSAitrdde, 8 topfsulﬁﬂrt b tndlyl CorRIRRtpHoSSHIrRd Jher ei n

is based on the total nmononmer wei ght. Wen combi néd with a dissociation
enhahci ndiafieast(prd thaws oaesh@rﬁhmel-omnwn nat@reémachslba@qr@prssg@ hydiogen be thesed at

10% or Iesslbtl i n| ftl)e%aant Ig Orelg ! Qe C(S) X lrp%he I i htﬁdéffu PSA and
reduci ng ANy praed; aboyy forRig § f FaY Sexi St QT RUSER" aht't
agent and i Belfﬁpis&ﬁﬂcm@h orlpmoqmmmrtﬂéﬂlsagvemdn@ﬂbﬁltct Bef @ng Blﬂflﬁtd)lc salt

is a hydrophobi c conpound. Such hydrophobic antistatic conmpounds tend to
reduce t H® igEgeneiehéxs of Gtipditpgen oF PRAYBORTUSE hés dhintegenef ¢ te dapedirdisdn

hum dity b ur

adhesi ve. ‘%\%mﬁl}g%dr?e%éﬁ%ﬂgd& ﬁ%ﬁ?gf%h élJlds}td%l)ra \g’futggbré tﬁat §G@c')tlﬁl 1? ﬁ%%g%tl)%ﬁdugn’d t he
cati®n maindr[gz u@réﬂ&mb&;nhy&bg&n alladeot agi €norgarifaably, hidibgdmhey akyds mokincl ude
car bon con roups and are. nom ly free of neta neral ly

the ant | STSETH Yagﬁfogﬁrg) ah@é?i%ff‘ﬁﬂa{ﬁnaﬂ%h?uamﬁﬁ%ttc Wanfs o fouagvgrlége yatapk eci

t he desi rggieptdnc®o3®1ai4doy of the light diffusive PSA. The proper
antistatic agent for a given adhesive systemis chosen by bal ancing

properties in Sumblcawa&bscmdhnammgmgamhmnquEV@p cohjegatntacklt thet is aadmst s t o
aﬁ? : g;’gt Isaglaglgizéclr.'{lst %/ Ey‘ﬂP{)aﬁf’t | St o%{c a?c&j or %garr]nep Jd?orc%o%tsiu?fgﬁfc a'g“ldpl{a%gnegr red
15 from 1 to about 20 carbon atoms; such as, an alkane, aryl, or alkaryl sulfonic acid having
from 1 to about 8 carbon atoms; and in specific examples, methane or p-toluene sulfonic
acid; most preferably, p-toluene sulfonic acid). Generally, the conjugate acid is a strong
acid. For example, the Hammett acidity function, H, of the neat conjugate acid of the
anion is less than about -7 (preferably, less than about -10).
20 Examples of suitable weakly coordinating anions include organic anions such as
alkane, aryl, and alkaryl sulfonates; alkane, aryl, alkaryl sulfates; fluorinated and

unfluorinated tetraarylborates; and fluoroorganic anions such as fluorinated arylsulfonates,

perfluoroalkanesulfonates, cyanoperfluoroalkanesulfonylamides, bis(cyano)
perfluoroalkanesulfonylmethides, bis(perfluoroalkanesulfonyl)imides, cyano-bis-
25 (perfluoroalkanesulfonyl)methides, bis(perfluoroalkanesulfonyl)methides, and

tris(perfluoroalkanesulfonyl)methides; and the like.
Other useful organic-soluble and dissociable salt are described in publication US

2008/060075, such as those disclosed in Table 2 under the column “Organic-soluble Salt”.

30 Optional Plasticizer
In some embodiments the plasticizer is provided in an effective amount to facilitate

salt dissociation and ion mobility for static dissipation properties in the adhesive, for
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bi s(thifluoromethyl sulfonyl) imde, Li+ N(SQ2CFs)2] . Another preferred
organic antistatic agent is (C4Hg) 3NCH3 + N(SQ2CFs) 2. One specific class of
i oni c salwe 20af38858i N preparing the antistatic agent of PCmaSzep9stId®ON | S
the class of conpounds represented by the general
formula: (R )t-vGH (CH2) gOR2] v X (I) wherein each R conprises al kyl,
alicyclic, aryl, alkalicyclic, alkaryl, alicyclicalkyl, aralkyl

ar al i cycl|9xemplsr arapmeynt| dreaderythamrgbeittiel patkreieigighh bl @@@%gnﬁﬁi) POBNRI i se
one or ”Darc%rlﬁeﬁgl{eﬁlgzltegg%@%ior?al ap “Arh&ﬂﬂe&ga@{%%{‘ ab@it BY! Hbw Qﬁdt TRYRRTPI 1 S€

phosphorus,” or a a hus can®be fluoro-organic rn nature); each
R2 conpr igasdiyeitogennoint feaedilani absudedgibivbadydieowed f dn aRilitiofy inSsome
nitrogen, sulfur or phosphorous; if Gis sulfur_thent is 3, if Gis

ni t r ogen GOPHBEPhoDLS It pay de provideds iy an jhtceiyey agpunt, ?9} Fanples 41

sul T4r,  ofn A 144k QRIGT a158;1<1t Dot fov ah{l; logtiin%all&i Ad Q960N OksPRAT PBBLOYE pb. | %1 an

integer of 1 to 4; and is a wea coordi nating organi c anion, such as a
f | uor o- oragetmincengmidonentsRithd plagreefee nalyl fycibitakoyda)t dagsdeiRios apt iefienctiblity ihyidr ogen,

al kyl, or acyl (npre preferably, hydrogen.or acyl; nost. preferab

vl ogeny It aBt apecaRPBeE. St | Eaierer aguts i TBhrtE I 08D 5pa en
Publ i cat i 92083/ GdclddRe GhoshHateabtbrsWadiph &@aS diitaiel Bderdr PRALIGIABIEGYS have
a conjugate acid that is at least as acidic as a hydrocarbon sul fonic acid
(for exambkeyl ehanyeninaiedohgathylensi axidesi dn igendralgnémr-bydrephibc alpstieiza® atsar bon

atons: such asy ag or al kar Ifqu%gacid havi n Ofrgﬁgl to

; al kane, ..aryil_,.. l s
abolll & dLPBERC-ar oREnvEREniS Essicters esiirhlly & hatlks P Godtieofig, g
sul foni ¢ aA®bsphers high'iRingdaphiyd clpvdted wameraswtf oni c acid). Generally, the
conjugate acid is a strong acid. For exanple, the Hammett acidity function,
H, of the neat conjugate acid of the anion is |ess than about -7

(preferahbﬁﬁghﬁ%ﬁﬂﬁgﬁﬂI@B&Bﬁn@%ﬂiiﬁﬁ%a”ples of suitable weakly coordinating
anions inctu

e organi c anions®such as al kane, aryl, and al karyl sul fonates;
al kane, aryl, Adhesioyl psuhdtaigeadditivesor sucht ed dladesunhl uttanaat eday also be
et rgaryLborates: and gt RAAEN BRMUiORS RSl B2 her A Ssives can

promote adhesion between the adhesive and the substrates, like the glass and cellulose
triacetate of an LCD by coupling to the silanol, hydroxyl, or other reactive groups in the
substrate. The silanes and titanates may have only alkoxy substitution on the Si or Ti atom
connected to an adhesive copolymerizable or interactive group. Alternatively, the silanes
20 and titanates may have both alkyl and alkoxy substituation on the Si or Ti atom connected
to an adhesive copolymerizable or interactive group. The adhesion promoting additives
may contain copolymerizable group that is generally an acrylate or methacrylate group,
but vinyl and allyl groups may also be used. Alternatively, the silanes or titanates may
also react with functional groups in the adhesive, such as a hydroxyalkyl(meth)acrylate.
25 In addition, the silane or titanate may have one or more group providing strong interaction

with the adhesive matrix. Examples of this strong interaction include, hydrogen bonding,

ionic interaction, and acid-base interaction.

Method of Making
30 Because the light diffusive PSA disclosed herein is manufactured using solventless

system, the adhesive composition is prepared by a coat and cure technique as generally

described in US 4,181,752 (Martens).
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per fl uor oal kanesul f onat es, cyanoperf| uoroal kanesul f onyl am des, bi s(cyano)
per fl uor oal kanesul f onyl net hi des, bi s(perfluoroal kanesul fonyl )i m des,
cyano- bi swo(2parid3Biser oal kanesul f onyl ) net hi des, PCT/US2009/057108

bi s(perfl uoroal kanesul f onyl ) net hi des, and

tris(perfluoroal kanesul fonyl ) et hi des; and the like. O her useful

organi c-sol ubl e and di ssoci able salt are described in publication US
2008/ 060075, dochisatschigue 8i Qe osawlay methpd 2 sahygetiess Haixge dgnprovided

" Organi R0k s SRliycr CRULORRFLARHLGZGT s 13 SAPERBIRAYLIRRLS hEfer

pl astici zer 1 rovi I'n an effective
di ssoci atthan abmd 200 pamobi |Wwéightt of asteakti encdbf ai qadichldy pptyopeizible shyidnoxyie

adhesive, forexanple an anount greater than about 0.01 parts by wei ght
(pbw) bas®8tagH"E B PHG %’@Hﬁfﬁﬁiﬁp HEEFRAES 29 tcpaﬁ%galm%/maﬂorawﬁtleﬁjﬁ%@t er

t hans aboufy,, Q. 16 %és" &ngh myl-s@f%‘g?ﬁ&?@ﬂé Wb e Ry iRiiOH Hhe gfldgﬁ%ﬁ)glgtc?ﬁ{br@&om

1.0 pbw may be u . I'n addi n some enbodi nents th clzer may
be provi desniabowrd tef Remtionatamyant (iif drouefdrplSepartaphatioouitidtod. €Blgs tietnreabout
20 pbw and tionally an amount |ess,than about 1 bw. In riai
enbod! merked. & R breteh TR Ao P01 SHrB et Cetiicats BY Bt p
nmobi | ity 4 md g @iheskvg). | n some enbodi ments, the plasticizer is selected
fromacrylic soluble plasticizers, including phosphate esters, adipate
esters, citrat@ftaseesoyenthiss hekadtdspestien 45 ppiveradl canpraying dharilight diffusing

oxi d ticihzers ar

| hyl er . |, - hyd hi | | l. ..
or er r oo Rgs R ou (e S5ORE T AICROVEAE s phGrolTib: R ofiriising ur o

fromthe famuaspticoe @t s Haab leLHTEHd')thlit&m& a8l eeatneforhemettatel hesalt Qitiganal
Adhesi on Pronpting Additives Adhesion pronoting additives, such as sil anes
and tit arferwsisigyremsabopk OilntoolH orus € antittefia peent i(ght thei eRasirveluplpangk t he

R I Y L T
LCD by caibpli M@l t2a patssirbatioker ih it waydmeranixatrbe Allr e tof Ve grodaipsiaton, t he
Chel i o TgkcGh BER A BHed O By GaHBST VB TBOMUTSTRRTSSb] e or i nt er acti ve
group. Alternafyyelifesitd1@ofIpb@AES coated on a first backing and then subjected to
photochemical curing. If desired, the adhesive composition is coated between two liners
or between the first and second backings.
Exemplary backings, whether first or second backing, include polycarbonates,

20 polyesters (e.g., polyethylene terephthalates and polyethylene naphthalates),
polyurethanes, poly(meth)acrylates (e.g., polymethyl methacrylates), polyvinyl alcohols,
polyolefins such as polyethylenes and polypropylenes, polyvinyl chlorides, polyimides,
cellulose triacetates, acrylonitrile-butadiene-styrene copolymers, and the like. Any
suitable release liner can also be used for the first or second backing. Exemplary release

25 liners include those prepared from polymeric material (e.g., polyolefins such as
polyethylene or polypropylene, ethylene vinyl acetate, polyurethanes, polyesters such as
polyethylene terephthalate, and the like). At least some release liners are coated with a
layer of a release agent such as a silicone-containing material or a fluorocarbon-containing
material. Exemplary release liners include, but are not limited to, liners commercially

30 available from CP Film (Martinsville, Va.) under the trade designation “T-30” and “T-10”

that have a silicone release coating on polyethylene terephthalate film.
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and titanates may have both al kyl and al koxy substituation on the Si or Ti
at om connected to an adhesi ve copol yneri zable or interactive group. The
adhesi on woenasgFsaddi t i ves may contai n copol ymeri zabl eCgrusa@nsaDS i S
generally an acrylate or nethacrylate group, but vinyl and allyl groups may
al so be used. Alternatively, the silanes or titanates may al so react with
functional groups in the adhesive, such as hydr oxyal kyl (et h) acryl ate. In

addi tion, the Hid patcles mayt bhdisecrived) waveﬂ@n@dlmwﬁﬁn@rlg raé@gymtm|
h
strong '%8&@&@}18{‘ ta’“c{)]ilglg $hd2 Sllgﬁ%' Vo Bl fe, tﬁﬁ%’lﬂlc‘i‘ ﬁl %Q sp%}sregflgase

i nteraction 1 nclude ogen ding, 10 terac acl
i nteract |m<|snonit&tnmdlrafin mmngorﬁaaauaﬁe tinhith ddldgdh modlfizfnlgsagVﬁ d?$é\t1ds| catabked

herein i s manufactured usin ol vent | ess sys t he adhesi ve cqnposition
i's prepar¥tPhyd @¥aP ‘élﬁP.Fr%qir © pagly S@ﬂ%tygécg esi%fr Wﬁa@wmémtﬁrw

4,184, 75%hé&§ﬁ&ﬁ@§hu¢” this technique, in one exenplary nethod, a
solventless m xtur'e is provided having a first refractive index ni and

conprising (i) a nmononer mixture having no greater than about 20 parts by
wei ght of at |east one of a radi cal IBxapgplgsreri zabl e hydroxyl cont ai ni ng
nmononer and a radically polymerizabl e aci d-containing nononer and | ess than
about 10@“§5¢9§e%?“3ﬁﬂﬁﬁkyl (nmet h)acryl ate nononer, wherein the al kyl group

conprises fr onmpgl 1 ) adindsRnest Qsasrula% @tteérfest ﬁ@t‘ﬂo& ués)mﬁ&phatA@TM 1533 %0- p@r ts

photoi nitiator. m xture can be partially prepolynerized to yield
syrip as subgintinged dlass Bag. 93 US Rbdseate. NodhGv83ipldsl cgattsbon elined yereX t en

ar ¢ ol o< AN DT THaT OIS e STpBy | BeaeT ot o aliTis S
sol uti on EERARpSWAGhES QiRaaPldta ﬁ) éenttlﬁle@r%@rmsceﬁflm@tepE‘l‘éﬁr?bd’ﬂsﬁrht@t Qhelsiipt he
mononmer m xture, a salt solution conprising from about 1to 10 ﬁarts of

anti st at i wasagbeted by passing h@- 1@10@9?@@0 oy @ & di lysbmlndacbls%énlslaldw pdhatt he

monomner nlxtur and Fosslinker sol ution | om abaut. 0. 01 to
20 parts varigny lmﬁk hﬁe&; %nhzsbl o) b QW J1¢ vdarlsetest orpgér(?gpegl: csion using’ an

phot®i ni tIVBASS slip/akél, tegtad (Mb@asjmmbgeéorﬁh@fcihﬁwdzanablé Heonveh@himedfors Mec.,
nononer m xture
Strongsviile, OH) at a rate of 30 centimeters/minute (12 inches/minute) over a five second

data collection time. Measurements were obtained in ounces/inch.

Luminous Transmission and Haze Test

20 The luminous transmittance and haze of all samples were measured according to
American Society for Testing and Measurement (ASTM) Test Method D 1003-95-5
(“Standard Test for Haze and Luminous Transmittance of Transparent Plastic”) using a
Hazegard Plus Spectrophotometer from BYK-Gardner Inc.; Silver Springs, MD. The
adhesive samples were prepared by transferring the adhesive from a release liner to a glass

25 microscope slide.

Depolarization and Backscatter
Samples were laminated to clean microscope slides prior to measurement.
Measurements were made on a Perkin Elmer Lambda 900 spectrophotometer fitted with a
30 PELA-1000 integrating sphere accessory. This sphere is 150 mm (6 inches) in diameter
and complies with ASTM methods E903, D1003, E308, et al. as published in “ASTM
Standards on Color and Appearance Measurement,” 3 ed., ASTM, 1991. For
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Thi s adhesive conposition coated on a first backing and then subjected to
phot ochem cal curing. If desired, the adhesive conposition is coated

bet ween two 2bioss3ssor between the first and second backipogaiS2@eespbary
backi ngs, whether first or second backing, include polycarbonates,

pol yesters (e.g., polyethyl ene terephthal ates and pol yet hyl ene

napht hal at es), pol yuret hanes, poly(neth)acryl ates (e.gB, pol ynet hyl

net hacr yl EHeesyittangs) yq mprugicEb Mgb sconfgpipe | withe seremoasbyssl Jeptgiizshedn and
pol ypr opy: i | vyi Ry b 1 0se hrl S,
Ber vt ons {PaPEHb Aol (Fe Lo REE ALY 8 ABN M SR o AR ERF S

rel ease l(phetd damaiasdy bechuskdhd gamplee ihi frsiit of thecdardrdiagksphgre) EX&opl ary

rel ease liners include those prepared frompolyperic material (e.qg.
ponoIefﬁgﬂgﬁ@ﬁ“%§ngaﬁ9é?%ﬁPEE@mB%G PYET OBy U&5fe, et hyl ene vinyl acetate,

ol yur et hanes, I ters such ol yet hyl ene terepht.hal at and the
PPke) a1 east RN indnBoR GLaL S aneRuRd Gonfhbarn s S Rneiddls e
agent suchdagabzfig plafd pokeinérdi dlighed)rdideBicrk Shteiddidtdr ARATRAz@NIANI NY

material . Exenplary release liners include, but are not limted to, liners
commer ci dlolarizasairpsspile Wieorhsapedpmepithedr dapalavization caysed) by adhesivesempleade

desi i.op " " " T- 10" [ 1L - |1k
pot yet myl DReet 4 P ne et Prid Ok IENR, Pl SADPUSIBERE AR WPRR 1

adhesi ve atigh¢d ¥ tht Biotk 3étag€@hets ThT s, RipRGeakephicatpdradedtpolgriamdncuri ng.
For exanple, the particles may be dispersed in a nononer mxture, in the

nonegrer i édsteont bhcladistenPatwhy ddi@ B898IMEwOr to the coatable syrup. For
ease of dispersal, the particles are typically added to the nonomer m xture

th t aby E Peel o ihan, o i _Thi hesi
or the_contabkenis b, E{aaphis Seel A on A35110, g pgg)nes! o

test is simlar to the test mnet n ASTM D 333
substitutingw@Tgtg@%mQLaIggg$LqQ§W§yb§ng%§P+QQ@@§TM§;saﬂmh%@ ¢gaped on a

liner were transferred to PET Filmand sanples were cut into 1.27
centineter by vitere @nMkyptees isdll lighs trabsaited tin ippsswaktte t TIET:, iRk € atldight 10
centimet etlrrangr%/littze(()i (%ggotlglrrirz‘aet(i)erin gJo%l% r;ta%eu, stltOE)alg %jpeI;r %gansl tpraisspstate, and BO is open
15 beam block state .
Total light reflection (TLR) and DLR was measured separately without incident
and analyzing plane polarizers. Reflectance was corrected using a NIST traceable mirror.
The DLR values best represent the non-specular backscatter for each sample and are
reported as backscatter. Calculation for correction at each wavelength was done as
20 follows:
%DLR.,,, = [( %DLR; - %DLR},0,) = ( %TLR g0 = Y0DLR yg570,)] # (True Mirror Value)
where DLR; is the DLR measured for the sample, DLRygimor 18 the DLR measured
for the Reference Mirror, TLRyiwor 18 the TLR measured for the Reference Mirror, and

True Mirror Value is the TLR of the Reference Mirror.
25
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was adhered by passing a 2-kilogramroller over the strip. The bonded
sanple dwelled at various tinme, as listed in Table 2 bel ow, and was tested

f or

180 pwel2omdizazsBon usi ng an | MASS sl i p/ peel
commercially available fromlnstrunentors Inc.

test er (WowaiS28N®E7108
Strongsville,

of 30 centinmeters/mnute (12 inches/mnute) over a five second data

collection time. Measurenents were obtai ned i n ounces/i nch.

Lum nous

Transmi ssion and Haze Test The THneabAdbrevAMdonst t ance and haze of al

OH) at arate

sanpl es y
Measur enp
Lum nous
Spectrop
sanpl es
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hot onet er from BYK- (
prepared by tr3

I ny O AITET I call

Cl &L
Hod D 1003-95-5 (?@;Sgﬁg

fip
srdhdhey acrylaty, jayeitabinlrpmdow (hemigdk adheq

K sianrany nid]pred, Mikkighve from a rel ease |ing

I Ul Ibbl.l ny dIIU

¥ Test for Haze ar
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r to

a gl ass

| am nat e
wer e mad
PELA- 100
di amret er

THEnoscope slide. De
d to clean nlcroscop

ROhyRI b &Rty Berg ek, Bk e Ak 8 DoSAUREARaNET €
othpadle VIR, Miehiggasur ement . Measur enent
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FTTET

D integrating sphere
+h

:aan r-nwnl | as \u
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FYI nn2 209 at al nC )
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franp Eopmist GeImany
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and an a
sanpl e,

plrgbslzer, an i nci den
hal yzi ng, cut-sheet
n front of the intd

was configured with a corn
tirdaean P bl 22 idreethOxy-dghdnyedotophendre, sanpl 6
phb rinit2ror(ap hidabde fromr@ita Spedialtyd@hdniidals,he
Jragiytdveh, Spher e) . For Refl ectance, only the

common b
nmeasur ed
al i gned)
We obser

Eﬁ@ pﬁ)Ol arlt zer was

FEEU NIQORE,).| @Bl INAbrpoaaom Safnl PAdl, WBe
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al i gned
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Sanhezerddp| Fsthytheayidiphepyladoprhalge availsblcar
Tivan Ye1To CommngicaRClyrlapdl Qe are reported

depol ari

7 R 100

PMMA beads, available from Soken Chemical America,
Woodbury, MN (10 micron average diameter)

Tospearl

Silicone beads, available as Tospearl 145 from Momentive
Performance Materials, Wilton, CT (4.5 micron average

ed.
mon

p—

izers
sed).
at ed
zZers
as

diameter)
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15

In all the examples that follow, the lamp intensity used for curing was not greater

than 50 mW/cm®.

Example 1

A monomer premix was prepared using EHA (90 parts), HEA (10 parts), MX1000

(45 parts), and photoinitiator Irg651 (0.04 parts). This mixture was mixed and purged

with nitrogen for at least 10 minutes. The mixture was then partially polymerized under a

nitrogen-rich atmosphere by exposure to ultraviolet radiation to provide coatable syrup

having a viscosity of about

3000 cps. To 11.5 g of this syrup was added 0.198 g of

plasticizer S141, 0.396 g of a 50% solution of HQ115 in EHA, 0.040 g of a 10% solution

of HDDA in EHA, and 0.087 g of a 10% solution of Irg651 in EHA.

The mixture was

then knife coated in-between two silicone-treated PET release liners at a thickness of

1.2 mils. The resulting composite was then exposed to ultraviolet radiation (a total energy

-14-



Cal cul ation at each wavel ength was done as follows. % TLT Sanpl ePass = [(
%ILT PSanple %LT O ) ( O0ZoTLTp700 - 0OZoTLT 0)] * 100 % TLT San | eBl ock =
[( Y9LT w0/20t0/3Fx38LT O ) ( OZoTLTp700 - OZOTLT 0)] * POO/UsSh@9BSTILS S
anpiePass is all light transmtted in pass state, TLTsanpieBiock is all
light transmtted (depol arized) in block state, PIOO is open beam pass
state, and BOis en beam bl ock state . Total light reflection (TLR) and
DLR was rﬁf&‘@@ﬂ‘eboggﬁb}r‘%@ Ravige Mmctrnaheméhfm@n%p()am P9 Wigh |91 mgemum at

pol ari zerg, Reflectance was corrected using a NIST traceable mrror. The
DLR val ues best represent the non-specul ar backscatter for each sanple and
are reported as backscatter. Calculation for correction at each wavel ength
was done as foIIovvs 0ZoDLR ,,.,. =[( 0ZoDLR, - 9%OLR Mror ) ( 9%9LRMror
- 9oLR MImple§2-8 (Trye Mrror Value) where DLR is the DLR neasured for

the sanple, DLRM efiene R
MUGCE | 5t he TLRO#%’{%%E ieéﬁl?ﬁvr Ptp% Refs%ér@dE &P??gﬁﬁ félﬁé? Q05 nﬂ\?%%oovﬂal ue

is the TUROfpartsp aRdfphotmagatht dng6f | T@.B#parts) Abbyr @izttt wassmixedadnd punged

exanples that. follow, the | a nt t ed for curin reater

SNLGI i S E e ISR R vt o A A b I (e

parts), H%éela%dl’%th@);ph%b%&sﬂfb Mlﬁrﬁ@wle@%&@ﬂﬁtt@'ﬁﬂb&lﬁ@h(%atlaf)lg@?ﬂup( 0.04
xe

parts). This mxture was nmi and purged with nitrogen for at |easSt 10
m nut es. hMAMmgnd msg@%twafsahwwoﬁ&rcm aITw7{9§Igméﬁlillze§MWnWé$ agdadi 9. ﬂé@@n@ﬁu ch

navih  OGLEE b Tsp2Raut SoBl BhBon PTG sy RY CErInEd Site

0.198 g aoff H)IDBM inCEEAr ad 41640: 308 10%0éolaid0sh ﬁ@cmt inOEJHAf HLmiGudenwisHA,
0.040 g of a 10% sol ution of HDDA in EHA and 0. 087 g.of a 10% sol uti on of
Irg651 i ihEHknificeatas NR-heevagastvonuHcqnsi treatedoBE E dreleaseh iRsre ath at thickness of

silicone-iygaf @‘iaﬁ’lﬁ i’)ealnﬁ‘%sfmlﬂk E‘E}Eaﬁnﬁé 3§ T &&ﬂﬁﬁg cgrglposne was then exposed

to ultraviolet radiation (a total energy of about 1,000 mJ/cm2) having a spectral output

15 from 300-400 nm with a maximum at 351 nm.

Examples 4-5
A solventless syrup was prepared using EHA (95 parts), HEA (5 parts), and
photoinitiator Irg651 (0.04parts). This mixture was mixed and purged with nitrogen for at
20 least 10 minutes. The solventless syrup was then partially polymerized under a nitrogen-
rich atmosphere by exposure to ultraviolet radiation to provide coatable syrup having a
viscosity of about 3000 cps. For a solventless bead dispersion, 2.505g of MX1000 was
dispersed in a 90/10 mixture of EHA/HEA to make a 33% beads dispersion. To this
dispersion was added 10.55 g of partially polymerized syrup, 0.586 g of HEA, 0.278 g of
25 plasticizer S141, 0.557 g of a 50% solution of HQ115 in EHA, 0.056 g of a 10% solution
of HDDA in EHA, and 0.125 g of a 10% solution of Irg651 in EHA to yield a coatable
adhesive composition. This composition was then knife coated in-between two silicone-
treated PET release liners at a thickness of 1.1 mil (Example 4) and 2 mil (Example 5).
The resulting composite was then exposed to ultraviolet radiation (a total energy of about

30 1,000 mJ/cm®) having a spectral output from 300-400 nm with a maximum at 351 nm.
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1.2 mls. The resulting conposite was then exposed to ultraviolet radiation
(a total energyof about 1,000 mJ/cnR) having a spectral output from 300-400
nm wi th awoariomssssat 351 nm Exanples 2-3 A nononer preRrCI/Usa@9psapar ed
using EHA (90 parts), HEA (10 parts), MXIOOO (22.5 parts), and
photoinitiator 1rg651 (0.04parts). This m xture was m xed and purged with
nitrogen for at least 10 mnutes. The m xture was then partially

pol yrer i ZEXAPleér a nitrogen-rich atnosphere by exposure to ultraviol et

1o 70870 of Uh ShEFNEsGRR RS AR JRICPA WP RERLINE (3o, S8R OP°,
50% sol utphotblmﬁatldergESI (OM0ErAs). o:rﬁﬁégyglpo‘ﬁvasam% aal pﬂrgﬁhwﬁh BN for EHA,

and 0.064 g of a.10% solution of Irg651 in EHA. The m xture was then knife
coated i e‘ﬁét]\ﬁegﬁn‘f% sThg cyme- Ve dhay perplly epoly@erizgdn gpder ot Miresengikiless of

1.1 gl (Jeages %%’rg@i Otﬁ' %onhlkr%vfo@f‘;ﬁ? afod)to PidGide e@dﬁk&ﬂl@gg&?”ﬁ%fé%% was

t hen exposed to ul radi ati o a total energy of
ml/ cnR) hascdosity af ahoetdtdl cpeut put from 300-400 nmwith a maxi numat 35 1 nm

Exanpl es 4-5 soI vent | ) was pr usi.n arts HEA (5
parte) - and pOEVHIISAPEH THGEREh g R BIPRHNE | R OGBSAE Tl and
purged w3 o ?'&fraoﬁl%ﬂulfeoéf EHA/HEN (9505)M YIRS -disPRBiGPWME RHEQS 50.8Yg UP tWas

then parti al é pol ynmeri zed under a nitrogenrich atnosphere bé(bexposure to

ul travi olmﬁlal Oéstm@nzeti@ylrapow@g of e 0Gbsaduteyrafgl@als ngféAv‘i) $e®giof ¢ 18%0 about
3000, cps. or a n e sper si 505 sper sed
in go 90/ 18 n%0§<ltoure o?& '@I—ﬁﬁ%&i (?g %glé £ ég&% %d)s %fllg%ersllng]gnﬁ)&#a Bfl%d

di sper si a8k atdsde tOmPSsit@or0f Ta@rcbmgbdluoxpmay iRl ZEE SatddPin-H2nb&h §oof
HEA, 0.278 g of plasticizer $141, 0.557 g of a 50% solution of HQL 15 in
EHA, 0. 05¢iggnesreated Bplsisiagsg brereat Hbopkers ¢fHad nah dThe nesultige gpmposiyogyas

sol ution of \?\é@%gi %l&@r%{laﬁ gq % %&?teﬁg 5 S%]lt ‘ﬁe()dbo{iﬁl?f%ﬁﬁ BQ%E%:”“ S

conposi tion e coa et Weerr i'tone
rel ease Islpemraioa@uafrbﬂm3¢)K<)me)931nof;v1th.ajrnm1ﬂnuﬁfataﬁﬂ)h1m4) and 2 m| (Exanple 5).

15
Example 7

A syrup was prepared using EHA (95 parts), HEA (5 parts), and photoinitiator
Irg651 (0.04parts). This syrup was mixed and purged with nitrogen for at least 10
minutes. The syrup was then partially polymerized under a nitrogen-rich atmosphere by

20 exposure to ultraviolet radiation to provide coatable syrup having a viscosity of about
3000 cps.

A solventless bead dispersion was made by dispersing 19.992 g of Tospearl beads
in 49.98 g of a mixture of EHA/HEA (95/5). To this dispersion was added 200.0 g of the
partially polymerized syrup, 9.996 g of a 50% solution of HQ115 in EHA, 1.00 g of a 10%

25 solution of HDDA in EHA, and 2.20 g of a 10% solution of Irg651 in EHA to yield a
coatable adhesive composition. This composition was then knife coated in-between two
silicone-treated PET release liners at a thickness of 1.3 mil. The resulting composite was
then exposed to ultraviolet radiation (a total energy of about 1,000 mJ/cm?) having a

spectral output from 300-400 nm with a maximum at 351 nm.

30
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The resulting conposite was then exposed to ultraviolet radiation (a total
energy of about 1,000 mlJ/cm 2) having a spectral output from 300-400 nm
with a mwornm@sss85 1 nm Exanpl e 6 A sol ventl ess syr up Paagispeoefoariesl usi ng
EHA (95 parts), HEA (5 parts), and photoinitiator 1rg651 (0.04parts). This
syrup was m xed and purged with nitrogen for at |least 10 m nutes. The syrup
was then partially polynerized under a nitrogen-rich atnosphere by exposure
to ul t ravixmeple8adi ation to provi de coatable syrup having a viscosity of

about 3000 cpsp A SQl | i sper s; : ' ing.1.2 g
of Tospear!l bzrah sp?e a}\‘?ﬁ% gisgﬁfxggl%% %t Sx?dg g@%ﬁiﬁ?@?ﬁ %é/) QA %%E{rﬁdleg i

di sper si dixawgse Adctecht2at Angdofiohdld) §0Hr ¢ o4 5§ opoluyior of KEEMsHBums ald@dtog of a
50% sol utjon of HQ_ 15 in EHA 0.100.g of a 10% so| ution of HDDA in EHA,
and 0. 22@11@%?6%16%@%&3&#&9%8%- qu*ewpgwlt%mkn@swa@d- Mt d a coatabl e adhesive

conpgsition. The conposition was then knife coated in-between two silicone
-treated PET release liners at a thickness of 1.6 ml. The resulting
conposi t Exmmsple¥en exposed to ultraviolet radiation (a total energy of

about 1,000 mJ/cn®) having a spect tf put .f 0-4Q0 n i th.a maxi num
20055 1 nm Exanpil venrEei R FRa, S Rt HERCEAPGS: i Py &
parts), g 5@h§)t.011paﬁ§)l. atrafs byrgPptas( RiQdPadd phrged NivEh SHrGRnWRS 411 X8 @nd
purged with nitrogen for at least 10 m nutes. gI'he syrup was then partially
pol ymer i zeduigaddheaynin wagten maghallstnehepdieacd upderex porogerrich atmesphvicdlyet
rad'i@ti on to br Vi e.59at 8l }a% Islytirzrgpo h@gicngta vSi SCO it.x of iaé)OOl%t %Oag)o €ps. A
sol vent | e€8°%B¢ad sﬁ’e?fél on was ae” y g8 réllnﬂjg i‘@.%@z\’& SFY FOST&%Y |
beads in #9098s.9 of a m xture of EHA/HEA (95/5). To this dispersion was

added 200.0 g of the partially polynerized syrup, 9.996 of a 50% sol ution
of HQ 15 in EMsolvantipes headrdigpensomp ot medoby npapna 4498 =ef Togpeprbbeads B of a

100 50 ool ot ARSI BN AR ALALS o1 SR el RSB STRPELI D
partially polymerized syrup, 2.499 g of a 50% solution of HQ115 in EHA, 0.25 g of a 10%
15 solution of HDDA in EHA, and 0.514 g of a 11% solution of Irg651 in EHA to yield a
coatable adhesive composition. This composition was then knife coated in-between two
silicone-treated PET release liners at a thickness of 1.5 mil. The resulting composite was
then exposed to ultraviolet radiation (a total energy of about 1,000 mJ/cm?) having a

spectral output from 300-400 nm with a maximum at 351 nm.

20
Example 10
A syrup was prepared using EHA (98 parts), HEA (2 parts), and photoinitiator
Irg651 (0.04parts). This syrup was mixed and purged with nitrogen for at least 10
minutes. The mixture was then partially polymerized under a nitrogen-rich atmosphere by
25 exposure to ultraviolet radiation to provide coatable syrup having a viscosity of about

3000 cps.
A solventless bead dispersion was made by dispersing 7.497 g of Tospearl beads in
18.743 g of a mixture of EHA/HEA (98/2). To this dispersion was added 50.0 g of syrup,
2.499 g of a 50% solution of HQ115 in EHA, 0.25 g of a 10% solution of HDDA in EHA,
30 and 0.514 g of an 11% solution of Irg6b51 in EHA to yield a coatable adhesive
composition. This composition was then knife coated in-between two silicone-treated

PET release liners at a thickness of 1 mil. The resulting composite was then exposed to
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silicone -treated PET release liners at a thickness of 1.3 m!|. The
resulting conposite was then exposed to ultraviolet radiation (a total

ener gy ofweal2owro33sjs800 mJ/ cnR) havi ng a spectral output PCOMS3@INEN08 nm Wit h
a maxi mumat 35 1 nm Exanple 8 The preparati on of Exanple 8 was carried out
essentially as described in Exanple 7, except that an additional 0.800 g of
a 50% sol ution of KBM 503 was added to the sol ventl ess bead di spersion. The

coat i ng tHirewelesedigtion {a fotak qnergrefrboat H0A) ayfanp) hasing pspated ouduhfomHA (98
parts), g - 5),, t@ihnitiator 1rg651 (0.04parts). This syrup
was nixe?%gﬁg%ﬁﬁggéﬁEv??ﬂgﬁﬁpﬁggg%h¥or at least 10 m nutes. The syrup was
then partially polynerized under a nitrogen-rich atnosphere by exposure to
ultraviolet radiation to provide coatable syrup having a viscosity of about
3000 cps.E¥@mRIEJdnt| ess bead di spersion was made by di spersing 4.998 g of
Tospear| beadsyy ' Ao it R

di sgir si on m?ﬂggjéé%T%%%ocgﬁg@%qeﬁ%g% ﬁrgﬁ %%ﬁgﬁl}?%@sg@gﬁﬁh@%ﬁ r£]i1819e g of
a 50% solUtekoapt dliat Q) addBicnal EBB, g 6f A% wanhdded10%hs cblvtntbass bfadHbBpersion EHA,
and 0.51 of .a 11% solution of Irg651 in EHA to yield a coatabl e adhesive
conposi t i ofy.COHHiE %%%§§WPHO Mias then knife coated in-between two
silicone-treated PET release liners at a thickness of 1.5 m|. The
resulting conposite was then exppgadit@ptildiysyi ol et radiation (a total
energy of about 1,000 mlJ/cnP) having a gpectral out put from 300-400 nmw th

a maxi mum fat 3FExbmpie ExagnPlaesritadcesyr ubdazas |phDepalaadationi ngBé&idAcateB parts),
HEA (2 parjts), and photoi|nitiator |1rg651% 0. Qd4parts). This syrup wag m xed
and purged wth nitrogen [for ggol easf 1@gm nutes. Jhse m xtureogwas tHhen
partially pol ymerized under agfhlTOogEN- by Gh T NOSPRET € DY [eXpagpre 1o
ggg(r)a\élpgl ez Tadiat o to provige coat aby g SyTup hagy @ Vi SCOg Yy f about
"4 89.8 26.7 0.09 0.55

5 89.1 38.3 0.01 091

6 89.3 433 0.09 0.39

7 94.0 56.4 0.04 0.54

8 94.2 58.0 0.05 0.38

9 93.9 55.0 0.06 0.38

10 93.9 53.1 0.03 0.45

11 93.9 57.3 0.08 0.46

Reference 94.5 0.3 0.02 0.32

(microscope slide)

10 NT: not tested

Table 2: Adhesion data, Units are oz/inch.

Example | Initial (20-25 min RT) | 30min 60°C 24hr RT 48h 50°C
1 9.7 31.0 NT NT
2 NT NT NT NT
3 30.4 41.0 NT NT
4 NT NT NT NT
5 24.0 52.8 NT NT
6 23.4 37.0 NT NT
7 18.3 NT 204 42.9
8 16.6 NT 31.0 42.3
9 19.0 NT 19.3 63.5
10 16.4 NT 16.3 50.7
11 15.7 NT 17.3 55.5

NT: not tested
RT room temperature
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A sol ventl ess bead di spersion was nmade by dispersing 7.497 g of Tospearl
beads in 18.743 g of a m xture of EHA/HEA (98/2). To this dispersion was
added 50.WOgowio3sssBup, 2.499 g of a 50% sol ution of HQ PCH/USR0EAE109. 25 ¢
of a 10% solution of HDDA in EHA, and 0.514 g of an 11% solution of 1rg651
in EHA to yield a coatabl e adhesive conposition. This conposition was then
kni fe coated in-between two silicone-treated PET release liners at a

t hi ckness<Clafms) ni| . The resul ting conposite was then exposed toul traviol et
radiation (a total energy of about 1,000 mJ/cnR) having a spectral output
from 300-400 nmwith a maximumat 35 1 nm Exanple 11 The preparation of
Exanpl e 111 was%ﬁgNnﬁﬁdﬁ@gbmﬁﬁﬁemﬂﬁﬁkhwdhshd&&nqﬁhﬁ@ in Exanple 9, except

t hat an addltlozgg Q.50 g. of AA g‘ed to the sql ventl ess bead

di sper si on a%w%aam ha g b TEC Uy e e Tyl SOMPrigiRE e gFeatrLthanNT
not 4 est

Senst 1 ve SarasloE %ﬁ%@ﬁi‘?ﬁ%q%ﬁbﬁg RELFEICAG olthirl Bl B RSISHEIInE. 1 ve
i ndex ni maewbnoawmpd iasrhdigalhopcgymammblet mxhcabmmtngzﬁotpmndranbyeMayMbooﬁl(ﬁl

| east one of .a radjc dr oxyl - cant ai nj ng nononer and a
o cal 1RSIy akeebe o ufT S ST e Rn o aUP PR 6oIP o0
parts by fy&habdut@ftoan catvehlatdni®hid acryl ate nmormoner, wherein the al kyl
groups conprise from about 4 to 12 carbon atons; and no greater than about

75 parts |i ghtnodgicatasihag abapt VZIpegs élgbtpélrf&l@mgumrtnqia@s didprsssidvia thetadhssiend

having a s cond efractlve Qm n wherein the |ight
di f} Si ng 2[8 ba ve 'hag S%COPun?r}?]aoclt} efndgﬁg [fh%%rsér ré’at t han about 80% as

measur ed aCCOdehéﬂQnttﬁe AShMABAEH}Ba@lsie Hags alrﬂnﬁa@ uahdadisi@t of gssut tthan 20%
and has depol arization of |ess than about 10% as neasured using

wavel e ngtql?own Ph@s mespyre aeqeding (o of Mibd L0 4D 5t Basrobazsaibieatad rless than

20%, and has a depolarization of less than about 10% as measured using wavelength in the

visible spectrum of about 400 to 700 nanometer.

15
2. The adhesive of claim 1, wherein the adhesive matrix further comprises about 0.1
to 10 parts of an antistatic agent based on the weight of the adhesive matrix.
3. The adhesive of claim 2, wherein the antistatic agent is lithium
20 bis(trifluoromethanesulfonyl)imide.
4. The adhesive of claim 1, wherein the adhesive matrix further comprises a
plasticizer.
25 5. The adhesive of claim 1 having 180° peel adhesion value of less than about 60

ounces per inch (16.4N/25mm) at a peel rate of about 12 inches per minute after about 48

hours of dwell at 50°C on glass.
6. The adhesive of claim 1, wherein the alkyl (meth)acrylate momoner is selected

30 from the group consisting of n-butyl acrylate, 2-ethylhexyl acrylate, isooctyl acrylate,

isononyl acrylate, isodecyl acrylate, and mixtures thereof.
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2. The adhesive of claim1l, wherein the adhesive matrix further conprises
about 0.1 to 10 parts of an antistatic agent based on the weight of the
adhesi ve watnio333d8 The adhesive of claim 2, wherein thecanisee@vasiios agent
is lithiumbis(trifluoronmethanesul fonyl)imde. 4. The adhesive of claiml1,
wherein the adhesive matrix further conprises a plasticizer. 5. The
adhesive of claiml havina 180 peel adhesion val ue of |ess than about 60

ounces peft i ncHe(adbesirg 95 Atattacheddp af lpast re fisopplarizer ppd Adiguisberystihut e
after abo%hdgﬁgﬁﬁﬂ%gﬁgheﬂ%ﬁ%+wq%végnc on glass. 6. The adhesive of claim1
yt et

wherein the Ja yacrylate nononer is selected fromthe group
consisting of n-butyl acrylate, 2-ethyl hexyl acrylate, isooctyl acrylate,

i sononyl acryl ate, isodecyl acrylate, and m xtures thereof.7. The adhesive
of ol ai m at tHEnedNePse A PlEEE (Y gHTHR e d&ahaﬂlﬁwn%@aﬂﬁq% ¥ai RPIEPGEY
cellsof g, dhspl@y of an electronic device. 8. The adhesive of claiml,
wherein the light diffusing particles are polynethyl nethacrylate. 9. A
met hod of making a light diffusing pressure sensitive adhesive conprising

the ste of: (a roviding a | vent l.ess pol yrmer .syrup having a .first
ofract gt ndetoRodimab et Bty S Bt or i e o HgHBE PReat er
than abougeR@fparts by weight of at |east one of a radically polynerizable

hydr oxyl - cont ai ni ng nononmer and a radically pol ymerizabl e aci d-contai ni ng
mononer and (i) | esevidingr whoutlessQolyregrtssrupyhaxgigghfirsbfelatied kgex ni and

N T M
di f f usi ngegp@rdnccdfes faaiching palysegsablcr Bfd@silicvatalnieie mdndnichaindda fridicglyf r om
ni-the paprotlyiln(iériezsabl%i asczlpde-éosn?agniing ngorlleomrg? 21?(?'(31{) lgns.sxti[lalljnr a?‘t;out 100 parts by weight of an
alkyl (meth)acrylate monomer, wherein the alkyl group comprises from about 4 to 12
carbon atoms;

15 (b) providing no greater than about 75 parts light diffusing particles having a
second refractive index n, that differs from n,, the particles dispersed in the monomer
mixture;

(©) providing from about 0.1 to 5 parts of a photoinitiator;
(d)  providing from about 0.01 to 20 parts crosslinker;

20 wherein the parts of the light diffusing particles, photoinitiator, and crosslinker are
based on the weight of the monomer mixture;

(e) mixing the solventless polymer syrup, light diffusing particles,
photoinitiator, and crosslinker to yield an adhesive composition;
(H coating the adhesive composition on a first side of a first backing; and

25 (2) curing the adhesive composition using actinic radiation to yield a light

diffusing pressure sensitive adhesive.

10.  The method of claim 9 further comprising a step of providing from about 0.1 to 10
parts of an antistatic agent prior to the mixing step (e).

30
11.  The method of claim 10, wherein the antistatic agent 1is lithium

bis(trifluoromethanesulfonyl)imide.
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(c) providing fromabout 0.1 to 5 parts of a photoinitiator; (d) providing
fromabout 0.01 to 20 parts crosslinker; wherein the parts of the |ight

di f f usi ngwpanto/msBsss, photoinitiator, and crosslinker ar@eChaseaon’ivhe

wei ght of the nononmer m xture; (e) mxing the solventless polynmer syrup,

i ght diffusing particles, photoinitiator, and crosslinker to yield an
adhesi ve conposition; (f) coating the adhesive conposition on a first side
of a fir sk backicrigethaghaf ¢lgim & fiithey conwrigiBesiteroicirp@dia 4 piastissdon grigeta ni c
radi atio - VA | ight diffusing pressure sensitive adhesive. 10. The
met hod oph%ﬁ%¥%§gng?%her conprising a step of providing fromabout 0.1 to
10 parts of an antistatic agent prior to the mxing step (e). 11. The

t hod of claim 10, inth tistatic,. t s lithi .
D s(bri 1 Hor orbEHEVBELH THYP i heBn1ae oiaithat otiharve hah HHCbprs)aghsion

conmpg i si pli . ast i1gi i il e).
P4 %h%oog{lo t9fn AOAVAES e?gg?ér% 11?%[61%,4 ESrHﬁl? a ]iBé%I I»JE@ﬂ Houh' & ﬁ{cﬁél)ss(() )

13. The net claim9, e li1ght diffusing adhesive has

peel adhgei onnwahkfier abbul 4slsourhandwedibait5080 coghses per inch (16. 4N 25m) at a
peel rate of about 12 inches per mnute after about 48 hours of dwell at
500C on glass. 14. The nethod of claim9, wherein the light diffusing

particl esjqar e Rl Wireldaybr BREMAG! Whadeth tHS 1ighh @iffRIMNO Pailles! AL Plym¥hgr ei n

the light diffusing adhesive attached to at | east one of a polarizer and a
liquid crypgfhadryletst | of a display of an el ectronic device.

10
15.  The method of claim 9, wherein the light diffusing adhesive attached to at least one

of a polarizer and a liquid crystal cell of a display of an electronic device.
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