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gl azi ng panel s conprising infrared absorbi ng agents,

and, nore specifically, the present invention is in

the field of polyner sheets and nultiple |ayer glazing
panel s conprising infrared absorbing agents that

sel ectively absorb infrared radi ati on. BACKGROUND
PW@AYE’RS YAUPRISIVG STARILIFRY INFRARED ABSORBING AGENTS
manuf acture of polyner sheets that can be used as
in;erlayers inlight-transmtting | am nates such as
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di spersion of shards of glass, thus m nimzing danage
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area. Safety glass al so cgpdgsrOets 0 provi de ot her
beneficial effects, such as to attenuate acoustic
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use o exanp
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t hrough | am nat ed saf et l.ass in .order t '

| AP 08 aotreh PG DpALtE 350 dBprsiop o shirdfgass, tus

U Riis Hﬁﬁ%ééf orliffufPoafle bBEER bl PitsorRRALER 8 bhdI6RU la¥ea. Safety
radi‘ation, can be a particularly

near inffrare
delesy Al endisarsad taeproside othst bensificiabpedtanpueh ap ta 2iterpate acoustic

noise, reduce UV and/or IR light transmission, and/or enhance the appearance and
aesthetic appeal of window openings.

In many applications it is desirable to use safety glass that not only has the proper
physical performance characteristics for the chosen application, but also has light
transmission characteristics that are particularly suitable to the end use of the product.
For example, it will often be desirable to limit infrared radiation transmission through
laminated safety glass in order to provide improved thermal properties.

The ability to reduce transmission of infrared radiation, and specifically near
infrared radiation, can be a particularly desirable characteristic of multiple layer glazing
panels, and particularly for safety glass that is used in automotive and architectural
applications. Reducing the transmission of infrared radiation can result in the reduction

of heat generated by such radiation within an enclosed space.
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the reduction of heat generated by such radiation

wi thin an encl osed space. Many exanpl es exist in the
art of conpositions and nethods to reduce infrared
radi ati on transm ssion through nultiple |ayer glazing
panel s. Included anDng these is the use of agents that
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showi ng spectral curves for two glass lamnates at two
tine BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a graph showing percent transmission of light at 1,000 nanometers for
six glass laminates over time at 50°C and 95% relative humidity.

Figure 2 is a graph showing the edge/interior ratio of percent transmission of light
at 1,000 nanometers for six glass laminates over time at 50°C and 95% relative humidity.

Figure 3 is a graph showing spectral curves for two glass laminates at two time

points taken at the edge of the glass laminates at 50°C and 95% relative humidity.

DETAILED DESCRIPTION
The present invention involves infrared absorbing agents and their use in

interlayers and multiple layer glazing panels comprising those interlayers. As used
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and their use in interlayers and multiple |ayer

gl azi ng panel s conprising those interlayers. As

usedherein, a "nmultiple layer glazing interlayer”

nmeans an interlayer that can be used in a glazing

havi ng nore than one |ayer, for exanple, two panes of
ehatneen
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The present invention includes interlayers comprising lanthanum hexaboride and

an epoxy agent. As will be described in detail, below, any suitable lanthanum hexaboride
and epoxy agent can be used.

Lanthanum hexaboride and epoxy agents of the present invention can be disposed
on or within one or more layers of an interlayer. In various embodiments, the lanthanum
hexaboride and epoxy agents are disposed in or on a polymer sheet that is incorporated in
an interlayer. In these embodiments, the interlayer can comprise only the single polymer
sheet, or can be a multiple layer interlayer comprising the polymer sheet. Embodiments
in which multiple layer interlayers are used include those that are known in the art, and
include, for example and without limitation, interlayers having two or more polymer

sheets laminated together to form a single interlayer, and interlayers having one or more
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various enbodi nents, the |anthanum hexaboride and

epoxy agents are disposed in or on a polyner sheet

that is incorporated in an interlayer. In these

enbodi ments, the interlayer can conprise only the

singl e polymer sheet, or can be a nultiple layer

interl [
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t}lﬁgl 3‘1% Yor bﬂ&ﬁ%ﬁéﬁﬁtﬁﬁﬁu@@ attOROh O Hd8Kieldd bRd architectural glass,
e | ayer gl azing panels, and, in various

aﬁmmgcﬁnms are |ncorporated betmeen two | ayers of

gl ass. i.cati.ons const

Ut ool bRty Royieh af Seh-ORT Ridittisd) Blibdiio layers of glass
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h t
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such ags f tive ndshi el ds .and
Inot er em (c)i{rrgents of t\ﬁﬂe present invention, interlayers comprising infrared

absorbing agents are used in bilayers. As used herein, a bilayer is a multiple layer
construct having a rigid substrate, such as glass or acrylic, with an interlayer disposed
thereon. A typical bilayer construct is: (glass)//(polymer sheet)//(polymer film). The
infrared absorbing agents of the present invention are particularly useful for bilayers
because the exposed polymer film typically allows moisture ingress through the polymer
film and into the polymer sheet. Bilayer constructs include, for example and without
limitation:
(Glass)//((polymer sheet)y//(polymer film)),
(Glass)//(polymer sheet)y//(polymer film)
where h is 1 to 10, and, in various embodiments is less than 3, and gis 1 to 5, and,

in various embodiments, is less than 3.
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is amnmultiple |ayer construct having a rigid
substrate, such as glass or acrylic, with an
interlayer disposed thereon. A typical bilayer
construct is: (glass)//(polymer sheet)//(pol yner
film. The infrared absorbing agents of the present

inven;hb 1y B {men#l ALk egﬁsagsgﬁ%t dhQLipBl LAY B 2 RFFEUREside of a

the e ovvs o1 st
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and, in v i ous enb s, is less than 3.1n further
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%%&ttﬁ t%cotq't;@raﬁg SReot @Rkt 19}%?0\‘@' th8Bpfcal qualities of the glass,
nven i ona rare sorbi ng agénts or
i afdrspecificalfye ﬁdﬂenglassgwillaymwl}cmfobaulatedao pestuge eyelimingte the
|nterla ers. of, t.h res n ti.on

& gl O, Sl sief of RblrtHre ang
fl‘il"traﬁﬁl%tPSolﬁP%lﬁsd '&h'nh!lsfé' 1R e whibhassul@adn, &bﬁsdihfle dppications, a
present invention. Solar glass can be an% conventj ona

¢

gcﬂe;i;gblp meductioe gf ’gmsm@sgonmfén@ble hght Bxpannlesefsolagglass that are
wgé% \{r?gt fh%es%ﬁ 9111‘[1 %Iua?cl: intohgf glg gﬁg é@%sgslgw ng e 1ssn3ty) glass,

ass W
t @hd RAHIGase palﬁls 3] a}akﬁoxtnlni'n the art, including those disclosed in U.S. Patents

6,737,159 and 6,620,872. As will be described below, rigid substrates other than glass

can be used.

In various embodiments of the present invention, lanthanum hexaboride and
epoxy agents of the present invention are disbursed on or within a polymer sheet and/or a
polymer film. The concentration of lanthanum hexaboride and epoxy agents, and the
ratio between them, can be adjusted to suit the needs of the particular application.
Generally, lanthanum hexaboride levels will be sufficient to impart the desired infrared
absorbance on the sheet and epoxy agents will be included in an amount sufficient to
provide the desired stability, depending on the application.

In various embodiments, a polymer sheet of the present invention comprising
lanthanum hexaboride and an epoxy agent absorbs at least 5%, at least 15%, at least 25%,

at least 50%, at least 75%, or at least 90% of the infrared radiation between 700
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applications, a desirable reduction of transm ssion of
visible light. Exanples of solar glass that are useful
in the present invention are bronze glass, gray gl ass,
low E (low em ssivity) glass, and sol ar gl ass panels

as are known in the art, including those disclosed in

é‘laﬁ‘om&@fs%ﬂﬁ%,@Zﬂp&é@r%ﬂil@ﬁﬁ%&iﬁﬁ% at REst\WObA, aPRast 70%, at least

escribed below, rigid substrates ot her than glass can

(8%, sbbast|Ng %y ar polgsst Sakoefi themisblolighthe present
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G & OtPes st e s ot G SEcE gnd Soped tin oxide,
pﬁ:ﬁgﬁgc(l)tﬁgrsj nliquid, with zirconium and di spersion

agents included as appropriate. Lanthanum hexabori de
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into a melt comprising poly(vinyl butyral), a plasticizer, and, optionally, other additives.

-

Lanthanum hexaboride can also be incorporated onto a polymer sheet that has already

been formed using, for example, spray techniques or dipping techniques, among others.
Lanthanum hexaboride that is useful in the present invention can be nano-sized,

ground particles, for example, less than 250 nanometers, less than 200 nanometers, less

than 150 nanometers, or less than 100 nanometers in size.

EPOXY AGENTS

Any suitable epoxy agent can be used with the present invention, as are known in
the art (see, for example, U.S. Patents 5,529,848 and 5,529,849).

In various embodiments, epoxy compositions found usable as hereinafter

described are selected from (a) epoxy resins comprising mainly the monomeric diglycidyl
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of the 5 foregoing epoxy resins of (a) through (e)
(see the Encycl opedi a of Pol yner Science and

Ry Rz

20 Rs Rg

wherein R; is an organic group containing 1 to 10 carbon atoms, from 0 to 6
oxygen atoms, and from 0 to 6 nitrogen atoms, and Ry through Ry are independently
selected from among hydrogen and aliphatic groups containing 1 to 5 carbon atoms.

25  Exemplary diepoxides include 3,4-epoxycyclohexylmethyl-3,4-epoxycyclohexane, bis




Technol ogy, Volunme 6, 1967, Interscience Publishers,
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is DER 331 from Dow Chem cal Conpany. A diglycidyl

et her of bisphenol-F epoxy of class (b) is EPON Resin
DPL- 862 and a hydrogenat ed di gl ycidyl ether of

bi sphenol - A 10 epoxy of class (c) is EPONEX Resin
1510, both of which are avail able from Shell Cheni ca

mpany.. (A P ILd I
bR g KSR ARy ARR), LA AEKIEVIRRYHS -
ﬁ&&(}AA%bﬁpmedﬁaame@mHy@amyprppylene) gl ycol of class
é)e(én.lpﬁlsega]vr@pal T gq%}ﬁ{el ggéygymaé%%ﬁg%gﬂ fgg!c;cfyi F@glé azrél%aible':ﬂgrtrﬁfersolution
4 0 a I iti f
PrnERORYGHE TRRKCACHARE MOt 136 C0TP3%0. g0
usef ulFuather wichp epddesinsludh dimpoxiderssef polexypseryylens) glysol, 2-

3Lk 00505 B PR iR B BT LR o

1.di epoxi de conpounds correspond to the fornula:
erein R3 is an organic group containing 1 to 10
car borMagtares of ¢nognagentyod Asapewsedt ons, and from 0 to

6 nit r}*g;g)?(? ragérﬁgnéan @J‘%}(}%ﬁoﬁw&ﬂ y giﬁfa%Leeaxhaﬂﬁ R@ﬁ'lg%td’?é of epoxy

sel ecte m anong ogen an atic groups
capBiitadriiggs, thé corbpasitidiosf tht potpmeR$heliy emptharagnount of lanthanum

di epoxi des i ncl ude .

éela%&@féﬁﬁeql%’é’ﬂ/wml@?ﬁ@e poxycycl ohexane,

bi s ( S",ERA¥Ys enP&RIAAIE éﬂgﬁg 8¥apidBE Mdorpthtd@bied weRhtipercent of 0.1

2- (3, 4-epoxycycl ohexyl )
stpi L0dY, 8, oy ©yed.ohdted- hweighkeereent af p pplymer sheet. These

i reaS B bl Binite 2t o et iy S ZHEABRASn any

MNtih&lonl16) . Further useful epoxies include
di epoxi des of poly(oxypropyl ene) glycol, 2- ethylhexyl
glycidyl ether, and di epoxide products of

epbﬁ%%ﬁ%w n and pol ypropyl ene glycol. M xtures of
epoxy agent's can al so be used. Epoxy agents can be

i ncor pAs ateicherein pn§podymerdiing mogans atrclativelythihend sigid pefymer layer

e&lgg( gmctions as a performance enhancing layer. Polymer films differ from polymer
sheets, as used herein, in that polymer films do not themselves provide the necessary
penetration resistance and glass retention properties to a multiple layer glazing structure,
but rather provide performance improvements, such as infrared absorption character.
Poly(ethylene terephthalate) is most commonly used as a polymer film.

In various embodiments, the polymer film layer has a thickness of 0.013 mm to

0.20 mm, preferably 0.025 mm to 0.1 mm, or 0.04 to 0.06 mm. The polymer film layer
can optionally be surface treated or coated to improve one or more properties, such as
adhesion or infrared radiation reflection. These functional performance layers include,
for example, a multi-layer stack for reflecting infrared solar radiation and transmitting
visible light when exposed to sunlight. This multi-layer stack is known in the art (see, for
example, WO 88/01230 and U.S. Patent 4,799,745) and can comprise, for example, one

or more Angstroms-thick metal layers and one or more (for example two) sequentially



agent or agents, the conposition of the polynmer sheet,
and the anount of |anthanum hexaboride factoring into

w0 b@7aei7és mi nati on. I n various enbodi ments, epP&I/US2006/061536
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agents are incorporated at a weight percent of 0.1 to
10.0, 0.1 to 5.0, 0.5t0 4.0, or 1.0 to 3.5 weight
percent of a polynmer sheet. These val ues can be
conbi ned with the val ues gi ven above for | anthanum
hexabori de in any conbi nati on. POLYMER FI LM As used
r [
gc?%tgd (ﬁ)tlcﬂ%l %’dﬁ?&a& %melémunc't yers. S%g? %lg(gié%(o@ r%bﬁiféb‘i{ example,
éhEaPatemg 410317 661 aibi JRE783), theametnlf hyer(s) memy optibyathyrbe electrically

frgsg%e\pggteg e g@gt?r},éorr%g Lhat ?/fp a%ig%gs?{cgﬁ(%ﬂgssqayers

resi StANS&IREA1 95&)@%? bKLRP AR CRPBE hide@SwittPth® present invention,
mul tiple layer dlazihg structure, but rather provide

D’dﬂﬂmsrmmé)ed mprS/ éhtqmt 6,792,306, comprises makitadesefmenmetpllic layers
gﬂ Ct o n {Q éeg‘legém gegl rﬁﬁgﬁ \?fﬁﬂ&ﬁ%lrr]eaa&}g% 1ﬂt§rf&81’%e that can be caused

ijt;ggkhnﬁnﬁ}&;s the polyner filmlayer has a th| ckness of
0.013 mmto 0.20 mm preferably 0.025 nmto, 0.1nm
0.04 tHhepobgnerfilmriggerpsy memquﬁm&w optigally &apwgﬂnw e.

Bo?oé%cg% {oﬁégcgﬂ &ﬁas%(fedotq}’le g@f &d ﬁeQ:olh-fnf@rrté%\fye sé%ﬂgogiqg : ¢ 8R! &F a particular

such as adhesi on or ared r I'on
rafskiwet fooking Threagh thedayer dim’ai thpetlieosida)yend hsuptly das a greater, in
i ncl ud f or k f ..
SRR PRl P Eh sty Bip A S pRgosition than

Vth§ﬂ Hafy bl@alint WoRME XRQS ETh $Riots Bnb8diinentt)ih® polymer film layer
mul t|-Iayer stack is known in the art (see or

eoa:nm:ﬂses a wmaeplamaoatand Wrepngrthemmeplastiv guiteriphy haying suitable

n%r Pg? r?lF mpy | se ons o(l))ﬁfégtg?ﬂe%be}ce ?&*stéol rl?orﬁﬂgt Jl?&[@ﬁﬁsmu‘éﬁ as

3@?@6@3&%& f@l@.ﬂ@@‘d deedtes@pd h@e&biatesmﬂﬂeﬂlwnd&g)olymers and
tric layers. As is also known, (see,

eSemepineers @néthqﬂalfee fp gariogsemisamanisy the mm%‘%m laypcomprises
rq%tdt%ha s%ﬁa{ T éﬁgﬁépgc?{ﬂgﬂgéﬂlhs)ﬁckiﬁﬁlhﬁ%h% cahdtya propert:les which

resi stance rosting or 0ggl ng of “any

?Bll%‘bﬁb ﬁbbfdstgdsaﬁs ckayple S’Dl}lﬁethyidnh mraphdialattgbpmd gmyp@hylm
I t t t th
BB Ee DRGh 1B atop s ons P ERY R ratghetae) i

auéEH! ddd 4oeardhis BABIBRNts, ﬁm'p@}ﬁétﬁylene terephthalate) has been biaxially
stretched to improve strength, and has been heat stabilized to provide low shrinkage

characteristics when subjected to elevated temperatures (e.g. less than 2% shrinkage in
both directions after 30 minutes at 150°C).

Various coating and surface treatment techniques for poly(ethylene terephthalate)
film that can be used with the present invention are disclosed in published European
Application No. 0157030. Polymer films of the present invention can also include a

hardcoat and/or and antifog layer, as are known in the art.

POLYMER SHEET
The following section describes the various materials, such as poly(vinyl butyral),

that can be used to form polymer sheets of the present invention.



that function to reflect infrared radiation w thout
creating interference that can be caused by netallic

wo 20020%0746The pol yrmer filmlayer, in sone enbodPCEOSRN6/061536
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is optically transparent (i.e. objects adjacent one

side of the |ayer can be confortably seen by the eye

of a particular observer |ooking through the |ayer

fromthe other side), and usually has a greater, in

sonme enbodi ments significantly greater, tensile

modul y Jse@aEdIE §3R61§1m%9%9§" rhid08 ah) ﬁﬁrﬁlgﬁlﬁstﬁzfpo‘?ﬁﬁer composition

adj acent pol ymer sheet. In various enbodi nents,
foinyaddyy dnylsmtitdy metkwdrtmouasthm layartieatnppilitablei aéOIWa?I‘elFll séﬁcks of more

@?aglp%stl@éeg r@? gaSt |38r111§ter ard EFQ%Z\ eg %dé(ﬁla{eafengtrauon resistance and

RYdsy Eéérﬁﬁrﬁé}fr@ﬁartlmb Yaﬁhlﬁﬁﬂeﬂ $lasit@tpaasls pPlagficiopypatn@inyl butyral) is
cellul ose acetates and triacetates, vinyl chloride

Q?iosyﬁdm@oaw‘j‘s@@Ffbfoymmob’mﬁ‘éﬁbeﬁtthe like. In various
e O I (43
mat er i a;i steé h S‘Iﬁk}gs&?élys etﬂc): hte@o‘; ﬁ%‘gérﬁggpgé%ﬁgﬁ? P ?lxgmyl butyral))

heaxipbgerdt eat mﬁe&@vpd fprrthe asxtumhthathresuit! frmbe theolcidestay s and

5 Liﬁgﬁ?afﬁ%% éé }:,Ep S e&g t{];ilgﬁ?)lrs? f:lgp@ wﬂ } gengrally haye other

%ngﬂ@héfﬁé]hﬁaddﬂﬁiryt@%égé/ 1#hEr, E@h%'%&@ie@tsﬁits iafd UREHols. As used

I n various enb nents, the pol y(ethylene
ttereemmnhm”aekys thagnéltsdnmibsiuas pEiesip veith @ plasiecizar and.raptigpaly, other
str% and has been heat stabilized to provide |ow
§Wp ge characteristics when subjected to el evated

t enperpddidteméshlets bEHS ptddarit i29énsibh icak ag@eprist dngtshitable polymer,
directions after 30 m nutes at_150C). Various coating

aané By Frafeered caReAERAnG 28 ERFRI LR a\bewe 5Bt 19 @{nﬁw@ﬁ%compnses

t L
\)?(Q{ﬁ tg%agy d)fn ah gg d elrr%%gwg% ﬁﬂg éﬂl']errs%g élg&ﬁenﬁ&? 8RBh herein that
A;mmiprxsapbb'(wmpl b\ﬁﬂzﬁfﬂ @8the pawryemrcoﬁnponnsntaff t]nehlsnlmets&hqct another
i nve on .can har d t d/
b ST Brided Bk e e e e SRR SR
TJ&@enfﬂah& e%ag(ﬁﬁsflt BRalf! eﬁﬁhbd%%@nﬂoﬁﬁné/xﬁé a0y Sf fRtvafih@dis.in
such as” polyvin butyral), that .can be used to form

hlzﬂrv?l n% p@mggé%}sgﬁg QF & conggt%lrkses%}%laﬁlg%? W\ﬁﬁﬁ Batyral).

In one embodiment, the polymer sheet comprises a polymer based on partially

acetalized poly(vinyl alcohol)s. In another embodiment, the polymer sheet comprises a
polymer selected from the group consisting of poly(vinyl butyral), polyurethane,
poly(vinyl chloride), poly(ethylene vinyl acetate), combinations thereof, and the like. In
further embodiments the polymer sheet comprises poly(vinyl butyral) and one or more
other polymers. Other polymers having a suitable glass transition temperature can also
be used. In any of the sections herein in which preferred ranges, values, and/or methods
are given specifically for poly(vinyl butyral) (for example, and without limitation, for
plasticizers, component percentages, thicknesses, and characteristic-enhancing additives),
those ranges also apply, where applicable, to the other polymers and polymer blends

disclosed herein as useful components in polymer sheets.

10



formed by any suitable nmethod into a thin layer that
is suitable alone, or in stacks of nore than one

wo ayen707he©r use as an interlayer that provi despamiesuas/ac1536
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penetration resistance and gl ass retention properties
to | am nated gl azi ng panels. Plasticized poly(vinyl
butyral) is nost comonly used to form pol yner sheets.
As used herein, "resin" refers to the polyneric (for
exanpl e pol yvinyl butyral)) conponent that is renoved

from the emb)éaf#{e%tst &%ﬁr{s%ﬂ%ﬁv%ﬂ;’%gﬁg)é lﬁfgii 1@ Yyl) can be

and subsequent neutr rc
piredused by knowe acetaliatibn gewesses, lay atedwowotth érose skiflod anths art (see,

ot 01 R LA SUGD. B8, 31810 e st
MRLhE4 dﬁcﬂ)w ﬁh@lfnyf KE4tH M1jrHed ﬁ'lﬁﬁ?él@ﬁ&ﬁi ofPélymer Science &
y, ot The poly

opt1 ona ) er “addi ti ves. ner sheets of the
pFehecibey, Bl entition Volume 3rpeesiS ladfp, dyik-BoVedpcA0pAeean be used. In

and,, in r ef d_enbodi t L .
s P RefERE S Ru R e BB Ty RBr R bt B8 KBy vinyl

af) it BsmeekediywRatlslin dpupfeae fon, Tuetkanpie, Fousia Inc., St.
herein that conprise poly(vinyl butyral) as the

pﬁgﬁg@ﬂﬁ@ﬁﬁbﬁﬂ@ﬁémf2ﬁ$ﬂﬁhe pol ymer sheet, anot her

embodi yent. i s incl.uded i [ .

cons! SerRipuS pRSHERER g pYRED shelf ri3fl iSRRGV butyral)
bwrﬁ%rgge% 10 ka133 h@fg;ﬁt gﬁb@d i(ﬂlwe 94 )chydeoy! gfoub eallmﬂatiegias pols(vinyl

in additives, includin t , di

rilpeloh. d&o A GG AN BRIBS Hated o4 pAUGTRG AgoboD o 15 1022

o0l ¥ . P ; .
AR Bl s D T et o

s hiee tompuiger [esseBaral Polt. Phreesidvabesteranoypsy 13 wk%, 11 wt. %, 9 wt. %, 7 wi.
oo ndmcor o hand Yok refiial ¢ apoul Rt Bleg a5 popyvinyl acetate

S 4B GhEBh1AN R Beld@inde D pFIRabiStHuRgalathyrielagéidl, Byt optionally
butyral ), polyurethane, poly(vinyl chloride)

pm(?}qd@tg@thmem PRt BINST AmEBRb T SKABRY, § hethsd hexanal group

and the |ike, [ di ments the pol yner sheet

c Sr?ﬁ’r’{&%’%a“ﬂgf’ngi %/{F trbsg{?’ﬁaglg" and one or nore other

pol ynensvaridulembpainsies, thealyme sheatomphibes ilysmyl butyral) having

EGIEIRC RN ATNT S I i

aﬁQé,@bO,%bRﬁ@f’m at least 350,000 grams per mole (g/mole or Daltons). Small
quantities of a dialdehyde or trialdehyde can also be added during the acetalization step to
increase molecular weight to at least 350,000 g/mole (see, for example, U.S. Patents

4,902,464; 4,874,814; 4,814,529; and, 4,654,179). As used herein, the term “molecular

weight” means the weight average molecular weight.

Various adhesion control agents can be used in polymer sheets of the present
invention, including sodium acetate, potassium acetate, and magnesium salis.
Magnesium salts that can be used with these embodiments of the present invention
include, but are not limited to, those disclosed in U.S. Patent 5,728,472, such as
magnesium salicylate, magnesium nicotinate, magnesium di~(2-aminobenzoate),
magnesium di-(3-hydroxy-2-napthoate), and magnesium bis(2-ethyl butyrate)(chemical

abstracts number 79992-76-0). In various embodiments of the present invention the

11



are given specifically for poly(vinyl butyral) (for
exanple, and without limtation, for plasticizers,

w@ewponeme per cent ages, thicknesses, and PCT/US2006/061536
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characteristic-enhancing additives), those ranges al so
apply, where applicable, to the other polyners and

pol ymer bl ends di scl osed herein as useful conponents

i n pol yner sheets. For enbodi ments conprising pol yvi nyl
butyral), the poly(vinyl butyral) can be produced by

R 1 R o D QORI S B e fR Bl afpioud o

28 Re Qeadhasivéhe@BF DRBYmer sheetelaivhlydireasert amaeungs of adhesion

B e R e A B o BB
edi ti @fher\RLHTEs Riay BRGRSrpIRate B0 ﬂﬁ}boﬁ}qger sHésteo B3 its

can be used. In another enmbodi nent, the aqueous nethod

pefomidned it hBnaipodut BechuiddivePpicindeniut agngidipijed;te, dyes,

commerci ally avail abl e.] 18 r ol

B P Gl PR MBS oRRabs Wi e agents,

Bﬁ&M@ﬁéltE{)ab%&%ﬁ; flare »wr'd?;m@ cem}bmghmcbﬁhe fdregqing ydditives, and

sheet resin conprising polyviny utyral) conprises 10

tlee e, gepignopaie dmatwe . % hydroxyl groups

cal culated,aS.Rd éﬁ?hf ﬁd&%}%hleft)s/ BitePraenttvertion, the polymer
or

hydr oxyl groups cal cul at'e S po vi nyl al cohol),
SbedtocRPcomprisei) do 68y25 tgi60LAEtodH), d0kaT@drds tpdD pantsplasticizer

o€ o OF ireq gt SuaffRen P 5 oseERP oGPt R gRT Pt Ghan
Wpplid4tiofl. W sorf erib¥dimefs, the F)’Iasti@(&eﬂfas b @§8rotN®Bn Seghbent Yf fewer

resi dual ester groups cal culated as ol yvi nyl acetate,

vihath2, ewerdhamts fowenigami?, g¢ &vear thagr 1) e e dpoms.

but yr ahgeeé%iiﬁt g]?n&'éﬁiclzep Ee{n l%oédl?s[t@i ’Jo%ffe@ﬁjhg glaggtr%slﬂﬁfn temperature
acetal “groups I'na mnor aroun , tor exampfFe, a

Te) dhthe pelyariayl batyesl) sesecln deaerak highpt emolhtSof plastender are added
5, 137, 954 I n_variou sheet

dB9EF1P] %gg.ywymxpyl %Hg% ggélynﬁg%,@ﬁwstts 2)? It}%:lojg%%%gl}nventlon can have a

[ oAt ° , . O ] o
ol 00 € 6855 08 835 01587 88 25567 Bt 200 aiespandy S C o
35&,000_gran$ peg_nngeh(g/nnle or Pgltons). Smal |
AR A I R
rﬁﬁb&ﬁf&n"’lﬁ 8¥\3§e’r dMorhQhéboly RS ihedR0 PRRACIEETRER] inSBEpoll@kr sheets of

exanpl e Pat ent s .
the present invention can include esters of a polybasic acid or a polyhydric alcohol,

among others. Suitable plasticizers include, for example, triethylene glycol di-(2-
ethylbutyrate), triethylene glycol di-(2-ethylhexanoate), triethylene glycol diheptanoate,
tetracthylene glycol diheptanoate, dihexyl adipate, dioctyl adipate, hexyl
cyclohexyladipate, mixtures of heptyl and nonyl adipates, diisononyl adipate, heptylnonyl
adipate, dibutyl sebacate, polymeric plasticizers such as the oil-modified sebacic alkyds,
mixtures of phosphates and adipates such as disclosed in U.S. Pat. No. 3,841,890,
adipates such as disclosed in U.S. Pat. No. 4,144,217, and mixtures and combinations of
the foregoing. Other plasticizers that can be used are mixed adipates made from Cq4 to Co

alkyl alcohols and cyclo C to Cyp alcohols, as disclosed in U.S. Pat. No. 5,013,779, and

12



4,902, 464; 4,874,814; 4,814,529; and, 4,654,179). As
used herein, the term "nol ecul ar wei ght" neans the
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control agents can be used in polyner sheets of the
present invention, including sodiumacetate, potassium
acetate, and nmagnesium salts. Magnesiumsalts that can
be used with these enbodi nents of the present
invention include, but are not limted to, those

gféﬁ &a{er%sgrs sué?laats 5%10 }pa§ét i Garitd %Hlb%am{@@sn B! piiBticizer

nagnes
dlisec{ ié-dﬂmxs}bzhﬁpﬂcé) aﬁda’ h)r tridRgeRs Iglmbl di-2 ethy]hexanoate
- (3- hydroxy- 2 napthoate) and, magnesi um (2-eth

but yr e PObKERY ERyLbrt Yfzi‘@sﬁqbﬁ%ftrsplﬁ%ﬂ%@ﬁ 2pgGoY 2 ‘ﬂ@?s capﬂ?e thermaﬂy

;ﬁﬁ&degééﬁ aﬁfmgﬁiﬁ%ﬁ@& t@bhdeOrRE 't@ ih%‘iﬁdd@ Rnown to those of

emagnesi um s 'S magnesi um 2-ethyl butyrate).
Bediaayeskdbimxie angeﬁms ekempialtycmemcd eﬁfoemtm mih@sm}d dniysal) sheet
of a oI ner she Iatlvel reat er. anpu ? d
XEROT i ol g Gaoigizer, an

aﬁaﬁfvle@dﬁ f&cﬁ@ thd@cRiIGs8MN a diB\(RRLkANple A fiRadElgiahiopefing that is
may be incorporated into the polymer sheet to enphance

isubstptially eneaterdn ione dinpgnsian thangaaaerpestichlagdimensipay Another

Ig?%%‘%%%é renr%gnt F%rf%oﬁ? Bg &P \ykxﬂﬁ%ltb%g{rg% gﬁee% g&r’rgglﬁ&rs Tasting a melt from a

alié basiadahérs solatifyidy the kesﬁgeﬁkl subseqightly Deﬂﬂd)vmﬁhe solidified resin as a
absorbers, flame retardant conbi nati ons of

1sBPeig &P MEiot Fatogisaents Hp Rakaner foects 530 by Riigiogs Pt xample,

.1 to 2.8 nYiRhOES, @QQ@Q'O‘Tﬁﬂ‘lhﬁe@lfs 995 YORH 5 Shififh&eRf add®€3 to 1.5

present I nvention, e pol ynmer sheets can conprlse 20

tmﬂﬁﬁ:,ete% to 60, 20 to 80, 10 to 70, or 10 to 100

parts | ast.i ci rse oth u ities. c

be. 1 ohprzee SBlipBRf desb QPO TE et ineck Bl 1Y et

b d ERbhtRRistd, WheR SRitehIb Ok e tashont d)ess [pll g 9hE eatdi@bis used in
a hydrocarbon segnent of fewer than 20, fewer than 15,

frdeerofitheglassy Exampies,afsueingazng laysistingluds Bewd plashigs having a high

ST A T T Rl b
bpilyeathonath @ad polyalkgbnmethaérylasgiey spamﬁuail)sthoﬁe havmg from 1to 3

pl asticizer are_added to decrease the Tg. Poly(vinyl
DR YRS %?mﬁlf}}%ﬁ@}kygﬁ@é?tg of the present invention can

gg\éeof‘AiEg élgélu(gt%iggﬂg{ pﬂe?ﬁ mvi%gmoa[rec L8 8IS 0r30fis F arly@F $he polymer
sheets and mterlayers of the present invention dlsclosed herein in any combination.

The present invention also includes windshields, windows, and other finished
glazing products comprising any of the interlayers of the present invention.

The present invention includes methods of manufacturing interlayers and glazing
panels comprising forming an interlayer or glazing panel of the present invention using
any of the polymer sheets of the present invention described herein.

Also included herein within the scope of the present invention are methods of
reducing transmission of infrared and/or near infrared radiation through an opening,

comprising the step of disposing in said opening any of the polymer sheet constructs of

the present invention, for example, within a windshield or glazing panel.
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| ess. Any suitable plasticizers can be added to the
pol ynmer resins of the present invention in order to
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pol ymer sheets of the present invention can include

esters of a polybasic acid or a pol yhydric al cohol,

anong ot hers. Suitable plasticizers include, for

exanpl e, Met hyl ene gl ycol di-(2- ethylbutyrate),
NFthylegehglycol i - (2-ethyl hexanoate), Methylene

gl yco [

i hepragns iRl i A ERRIRAEHucturine o potymer
e, oapyisiginiing, anndpoky agfmt afid hﬁﬁia;uhmémﬂabwndy fin a melt of any of

adi pates, diisononyl adi t
kol e ed Do b Mce TASE P EPDERE AGh  as. { he
oi | - n%fohgg @ﬁ%ﬁgﬁé&t Qxﬁdﬁéfl‘jiﬁlmlﬂﬂe’ﬂtglis@%h&factﬁﬂﬁﬁﬁ had aseasuring

and adi pate as disclosed in U S. Pat.
3cBAiue9 ¥l nolv batdescribed forase dithdhopiesenit mV@n‘E}m Pat. No.

4,144,217, and.m xiures I nat
f or egditi ey RER prygéelr Flﬁeg 8%“2"‘{@ anl:rilaen erﬂ%as ggﬁ%\ fhe haze value,
'ﬂ/}ﬁ@gls@q&ﬁﬁﬁ&tﬁdﬁ’ tid RBttdrdd tightGyal dﬁ;ﬂpk&in(?dmhﬁhﬁ tcathé incident

yclo to Cl0 al cohols, as disclosed in U S
nght squBervezm hazgeaaderaeassd ﬁﬁm@négt%«e Jollaying t%fgmque An
oS HPR By YA B ERBOY B pced Wbl B35 120l vl
@li*chy [Fhexanoaddated (Respal, VA crayllbeblse@medc):oqdailgermrth ASTM D1003-61
t
R epsRGd AN Komer s bevithg rufiagt G ot i SREhieY g ph? degtees.
txj'éﬁgﬁs é‘rfi% Bts (o BREpr&enPhdbiRdhY pétldt hatdis 1€ tiNt5%, less than

e exenplary nmethod of formng a poly(V|nyI butyral)
Sﬁ%emuhbnmhmsﬁé extrudi ng nolten pol yvinyl butyral)

corrpriin egin. plastici ' |

forci n]gj ﬁlgf @eflb{l ﬁ%ﬁ ﬁneas%ggd ac?&%m%gg atlfrlr% fﬁﬁ%wlﬂygdtechmque and
h@MérB GpaRnRPER lrélﬁrréchﬂi hdr&nw@tﬁnafgt acﬁieklysn of e abymer shaph o glass,
di mension than in_a pendi cul ar Si o

ethe fpllawipg tashrisye & uaeé ﬂw%manmwm ow@% glasglymmate samples
Sglrg Etrerp%?ésﬁg{z 1 &Aah i 3dafe Eﬁllﬁatfoﬁgzghﬂughﬁ TRRIfnRates are cooled to

ying the resin subsequent |y
r oy i WQCt(OP@) Sanldi mlalfulaﬁyi pumsictedagittaa birewer to breakathe glass. All

oproke Elags s 80t Sbeteto sieopily (7S Bl s 8 [RR38G 8 ved, and the
nhljfxbhﬂf%tf Sla3s 1P Afhctcd td ﬂ%@dl@’(k/inlyﬂ'&ﬁt?faﬁ shagids Pisallyccolnared with a

I metérs.
set of standards. The standards correspond to a scale in which varying degrees of glass

-

remain adhered to the poly(vinyl butyral) sheet. In particular, at a pummel standard of
zero, no glass is left adhered to the poly(vinyl butyral) sheet. Ata pummel standard of
10, 100% of the glass remains adhered to the poly(vinyl butyral) sheet. For laminated
glass panels of the present invention, various embodiments have a pummel of at least 3,
at least 5, at least 8, at least 9, or 10. Other embodiments have a pummel between 8 and
10, inclusive.

The “yellowness index™ of a polymer sheet can be measured according to the
following: Transparent molded disks of polymer sheet 1 cm thick, having smooth
polymeric surfaces which are essentially plane and parallel, are formed. The index is

measured according to ASTM method D 1925, "Standard Test Method for Yellowness

14



For each enbodi nent descri bed above conprising a gl ass
| ayer, another enbodi nent exists, where suitable,

wob@reret4@ non-gl ass gl azing type material i s BPGEUSI006/061536

10

15

20

pl ace of the glass. Exanples of such glazing |ayers
include rigid plastics having a high glass transition
tenperature, for exanple above 60C or 700C, for

exanpl e pol ycar bonat es and pol yal kyl et hacryl at es,

and specifically those having from1l to 3 carbon atoms
ifiek BE pRstod O gﬂéétroﬁﬂo?&n«ftflgll g Hethrshitdie BY B8 Sfible spectrum.
I'nvention are stacks or ro any of the pol yner

Shabes sreanotrertet ¢o | apahiknéss ubiog preesiond spagiresnt ess.

di scl sed reJ Nn.in_an opbi.nat.i on Th

i nven esrsmr nq:vle{?ﬁgﬁa% F%o 45 s %?gcul%eczgg dﬁ'gcec%%lsurement ofa
O ﬁurﬁbé?'o?'éﬁ:@trgﬁ aAErogopE anliek %fﬁf@ﬁél’ééds digcleqy of the
interlayers of the present invention. The present

i nvention includes methods of manufacturing
&ﬁ@g@#ﬁégrs and gl azi ng panel s conprising formng an
' er or glazing panel of the present invention
Exhmgleany of the pol ymer sheets of the present

i nvent i on descr.i bed herei i ncl uded herein

wi t hi §% RIYEEDHE eerar? B b BN AR el below
%51 ﬁ&ﬂ&g Ao AR e?&n%f TiaffthAdR heRAMIHAE bARAIn KHV-11

rare ati on roug an openi ng, conprising the
$ﬁspprsm’n Idus spsmailln@ncamt@aom oﬁpbimwn]g laygy p@mcqu éahout Qﬁeqaanometers)

SR Rl 4R P SRy Yl iced ot
RizZ8 $@fthariuRY BédabORdd pHrfidled ark Iﬂ@édid&ﬁspérsﬁﬁﬁ KHDVO5A. These smaller
manuf acturing a pol yner sheet, conprising mxin

apticlescage MOVEHET, Mer PRARE A INsKkels Fhﬂe the,lafgeg ppitic 1%1‘??" 11.
oGy B AR S R (R PO Rl a3 durng
ghega exthsomot zesmgttelscmwaaxmkudﬁas&heetnﬂ 0t7éohm thicksesaiis ¢xtruded using
now be described for use with the present invention.

engdey of a pol ymer sheet can be deternined by
nmeasuri ng the haze value, which is a quantification of

the scattered |ight by a sanple in rnntra;t to the
finci dent |iE£ﬂﬂuﬁHﬂﬁ per cent haze can be neasured
accor di ng|t e{zﬁﬁ)rfdé' | oWER 782chni que. An |appar at us | bpnthanum
erﬁ&mueimeg &( munt | of Fyexe, a Citvierididr| NBBIA p2p Hexaboride
ichis qattg ﬁ)e‘ Resin (KHV-11)
1 0.04 ] B - ;
2 0.04 - - 0.057 -
3 0.04 1.8 - - -
4 0.04 - 0.038 - -
p ; - : - 0.04
6 (control) - - - - -

The six polymer sheets are laminated between two 2.3 millimeter thick sheets of
glass. The six resulting multiple layer laminated glazing panels are measured for
transmittance of light at 1,000 nanometers at the edge of the panels. Results are recorded,

and the six panels are then placed in an environment of 50°C and 95% relative humidity.
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from Hunter Associates (Reston, VA), can be used in
accordance with ASTM D1003-61 ( Re-approved

wa2w7p7Pe®©cedure A, using Illumnant C, at an POBES26/061536
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angl e of 2 degrees. In various enbodi nents of the

present invention, percent haze is less than 5% |ess

than 3% and less than 1% Pummel adhesion can be

nmeasured according to the follow ng techni que, and

where "pumrel” is referred to herein to quantify

Flrest SinlingtoMahyRansdeEtight 8t QOGS sanohieerd & th@Wligd of the panels
technique is used to determne pumel. Two-ply gl ass
|iaprdenmedsfanpinesvegke Rewlapwshown o Bigredhr d aut ocl ave

| am naty O, L | he |l am r | . .
o SR8 O AL B R 4 gk i
t for haesakitthuie af [1 008 naddihetbrsak ée qghies of thedhndls witkre ingress of

adhered to the_ paoly(vinyl butyral) sheet is then
FRRSUERS SERECTEH D ORI o?hegqaé/% 9} ?k@ftliangawéa%attlooqorr@nometers of

PRk )éé%e@)df Ryt ﬁ’a‘?cr{lgi b B0 8&Hterb BF oS Bl VpanORRIEEHe Woiirvedk period is

set of standar The standards correspond to a scale
i showiio friguee i ng degrees of glass renmin adhered to

e D T T e —
tlioiﬁcﬁ’@foi“fh@ﬁ’lhlt% M5& glasifiepinelsAbriie PRERRIoLsh@RHafdwath reference

100% of the gl ass renai ns adhered to the
paiphsss hppdBut yral ) sheet. For |am nated gl ass panel s

of ih ; : : .
purmol 25 A Y1k Blepl Gl 1R E R I Hicfyers suon
93s moly(¥ihy] Ghitlyenl) shebo dndretheispdivier sheguwith lsufreioneselecive infrared
and 1Q, .inclusjve, The "yel] owness. i ndex' of a 9|¥QFé
sHRsEritsion KeuchonhragiessLss At o8 sERECrdspadai rycaused by
TsARSRALRA tIRfled di sks of pol yner sheet 1 cmthick,

havi ng snooth pol yneric surfaces which are essentially

pl ane Whdleghe mivertion kas de¢rodesedbed Tigh iefetenceite exemplared

FERO P Rt LTS B g acip AR ol ehuidfE s ey

speshiopDE @Rl dritCmbl 86 bubstiaied ot ERARAtsItherbdtBvithdit Bbgarting from
spectrum _Values are corrected to 1 _cmthickness using
seenecPidhemvaion: dp alddidien, magy medificaimsmay begpadedgadapt a

g ii:lﬁgresiﬁfﬁég‘r; OIL a%ﬁlaﬁldltﬁé RO e YrieCihy SRR %@Hﬁ?ﬁe&fnmg from

)
arge nu ectron m croscope | nages
dihepssential soapd theteef. Therefore, it is intended that the invention not be limited to

the particular embodiments disclosed as the best mode contemplated for carrying out this
invention, and that the invention will include all embodiments falling within the scope of
the appended claims.

It will further be understood that any of the ranges, values, or characteristics given
for any single component of the present invention can be used interchangeably with any
ranges, values, or characteristics given for any of the other components of the invention,
where compatible, to form an embodiment having defined values for each of the
components, as given herein throughout. For example, a polymer sheet can be formed
comprising lanthanum hexaboride in any of the ranges given in addition to comprising
epoxy agents in any of the ranges given, where appropriate, to form many permutations

that are within the scope of the present invention, but that would be cumbersome to list.
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EXAMPLES Exanple 1 Six polynmer sheets are forned

havi ng the conpositions shown in the table below (all
wowere4chown as wei ght percent). Lant hanum heeDSI006@61536

based on KHV-11 dispersion has a small concentration

of relatively large particles (about 200 nanoneters)

that cause scattering of visible light. To reduce

visible light scattering reduced particle size

| ant hanum hexabori de particles are used in dispersion

KHDV- | ibd Y 8hy claRiLare for

proneg?lgf ﬁ%ﬁ§§?§r%ﬁ%ﬁg?%%%ﬁgﬁgg?&ﬁgfﬁﬁ%ﬁgs {n KHV- 1.

flusTitveadapdsey asly ané sipruddrnotde aansthneddd Jiwitigae claimed vyntion to

powder resin égg%ﬂble dﬁd duri ng.sheet extrusion in a

AP LTHY O ShEKR & 276 nm t hi ckness is
extr U@%ﬁ:&@r@ﬁo@rmw Ak W &s oftRewSE ndpatedrer sheet s
are lamnated between two 2.3 mllinmeter thick sheets
of gl &Eash reférencsi fnchuding joimmegl articles. prtentsagrplicpaeRsHaRdRPOks,

Sor8e G RAER PR EPUREA I Dk RO RT LRRF. O 1

are recorded, and the six panels are then placed in an
envi ronnent of 50C and 95% rel ative hum dity. Furt her
sanpling of transmttance of light at 1,000 nanoneters
at the edges of the panels is perfornmed for nine
weeks. Results are shown in Figure 1. The six nultiple
| ayer glazing |am nates are al so sanpl ed over a nine
week period for transmttance at 1,000 nanoneters in
the center of the panels, where ingress of noisture is
expected to be limted. The ratio of the transmttance
at 1,000 nanoneters of the edges of each panel to the
centers of those sane panels over the four week period
is shown in Figure 2. Figure 3 is a graph displaying
initial, fourth week, and ninth week transm ttance
spectra for the nmultiple | ayer glazing panels forned
from polynmer sheets with reference nunbers 1 and 3. By
virtue of the present invention, it is now possible to
provide interlayers, such
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as poly(vinyl butyral) sheet, and other polynmer sheet,
W th superior, selective infrared transm ssion

WO eaaoti7an characteristics that are resi stant POI/US2006/061536
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20

25

degradati on caused by environnental factors. Wile the
i nvention has been described with reference to

exenpl ary enbodinents, it will be understood by those
skilled in the art that various changes may be nade
and equi val ents may be substituted for elenments
tWerdkdn: W t hout departing fromthe scope of the
invention. In addition, many nodificati ons may be nmade
to adapt a particul ar situation or material to the
teaghyj M departlng fromthe
egséﬁlt@g leg c%etr gﬁlzh%rlﬁé% lhﬁh(\égr § IS intended

t hat thﬂ&mmuaMbmﬁmndqumﬁe Iin1ted to the parti cul ar
enbodi nment s dlsclosed as the best node contenpl at ed
for catrSAORY 8. this invention, and that the
invention will include all enbodlnents falling within
the scope of the appended clainms. It will further be
uhdEhsingwtiyetheltclaimyl, ofherdie said nprse, ageal is eelected from the group

o EBRRE bl Dlhfite ok oy len BB} BEREIEET) Wt n any

ranges, val ues, or characteristics given for any of
t he ot her conmponents of the .invention, where

conpag mﬁr@yelt of qlairn] . arhessim 5¥ £ROTEY 38804 i§ elaeted fem the group

S 0SS OO P, BG4 e,

cadiepoxiidd p@dh@tsl bﬁemchtuﬂmhx&hoambimlypropyiyn&)glycdie ranges
given in addition to conprising epoxy agents in any of
t he ranges gi ven, where appropriate, to form many
PLr MHE AR ORSr M Qhinf L, SviWrdiR isiid ePSkyPAsRRELs PrestEn Rh @8Rkht of 0.1 to
i nvention, “but that woul d be cunbersone to |ist.Any
f 1 0reighspercerice numbers given within the abstract or
any clainms are for illustrative purposes only and
shoul d not be construed to Iimt the clained invention
t 8. ahy imeraypaot dlgidl Brwiendiodhidepbxsapentisiplesantyinfah@tiotnt of 0.5 to
Figures are not drawn to scal e unless otherw se

i gl Peraesth ref erence, including journal articles,
patents, applications, and books, referred to herein
is hereby incorporated by reference inits entirety. W
cbailhe interlayer of claim 1, wherein said lanthanum hexaboride is present in an amount

of 0.005 to 0.1 weight percent.

7. The interlayer of claim 1, wherein said lanthanum hexaboride is present in an amount

of 0.005-0.05 weight percent.
8. The interlayer of claim 1, wherein said epoxy agent is present in an amount of 0.1 to

10.0 weight percent and said lanthanum hexaboride is present in an amount of 0.005 to

0.1 weight percent.
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1. Anmultiple |ayer glazing interlayer, conprising:
| ant hanum hexabori de; and, an epoxy agent. 2. The

wo ndenieyer of claim 1, wherein said epoxy agertT/US2006/061536
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sel ected fromthe group consisting of aliphatic
nonoepoxi des and al i phatic di epoxi des. 3. The
interlayer of claim1, wherein said epoxy agent is
selected fromthe group consisting of diepoxides of
pol y(oxypropyl ene) glycol, 2-ethyl hexyl glycidyl

ther .. a [ i de ' '

o1 7B et B R el BRI e B el of 0.5 0
W eight et ¢ht epdyaid dgdnbuinhepieidais presemhirarmamount bf 0.005-0.05
0.1 to 10.0 weight percent. 5. The interlayer of claim
Weigli®eErnt- sai d epoxy agent is present in an anount of

0.5 to 4.0 weight percent. 6. The interlayer of claim

1, wherein said | anthanum hexaboride is present in an

do Uit intbrlfyed 05 clnom 0, Wheveinghid iperleyartcompriseipwly(vinyl butyral).
interlayer of claim1, wherein said | anthanum

hexaboride is present in an anount of 0.005-0.05

v ghe iR&lSeNsF clfim TN vheRdiesdi@¥Sdxylgest idkélected HWOBI thE Broup
sai d epoxy agent is present in an amount of 0.1 to
Tongisting effalippaticcanrocparidesind aliphtiadigradstabor i de i s
present in an anpunt of 0.005 to 0.1 weight percent. 9.
The interlayer of claim1, wherein said epoxy agent is

pﬂ?eéla}&tmﬂeﬂaw i ﬁhmtm' E()pfvgﬁe‘i_ﬁ shil epoRy agdng et sefretedeim ﬁrachf oup
sai d | ant hanum hexaboride is present _i n_anmount .
Fopeisting efligRaxides of Bl LR propslena) @yeqly g?ﬁ%é{%wy%ﬁ%%ﬂ’ and
_ . Ce h | srvdgny
g e PR A R el i sai
epoxy agent is selected fromthe group consisting of
I phat.i ¢ .nonoepoxi des _and. al i phat j ' '
TR a ErT Rl B B el R et RSP Byl moup of 0.
si8l 180 welight peredoie group

14. The interlayer of claim 10, wherein said epoxy agent is present in an amount of 0.5

to 4.0 weight percent.

15. The interlayer of claim 10, wherein said lanthanum hexaboride is present in an

amount of 0.005 to 0.1 weight percent.

16. The interlayer of claim 10, wherein said lanthanum hexaboride is present in an

amount of 0.005-0.05 weight percent.
17. The interlayer of claim 10, wherein said epoxy agent is present in an amount of 0.1

to 10.0 weight percent and said lanthanum hexaboride is present in an amount of 0.005 to

0.1 weight percent.
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consi sting of diepoxides of poly(oxypropyl ene) glycol,
2-et hyl hexyl glycidyl ether, and di epoxi de products of

wepiochtwosohydrin and pol ypropyl ene gl ycol. 13.Pdmnes2006/061536

10

15

interlayer of claim10, wherein said epoxy agent is
present in an anmount of 0.1 to 10.0 wei ght percent.
14. The interlayer of claim 10, wherein said epoxy
agent is present in an amount of 0.5 to 4.0 wei ght
percent. 15. The interlayer of claim 10, wherein said

[.ant hanum. hexabar i de, i r.esent | 200%

{15 855 RiEnS operisat: MBNR TR cpkf Al Ao A diut of 03
Wb 21061 gBiFedcdnamd@animmihexah bt dberids ispresenin anmnent of 0.005-
amount of 0. 005-0. 05 wei ght percent. 17. The
iORSeweighieperemnt.cl ai m 10, wherein sai d epoxy agent is

present in an anobunt of 0.1 to 10.0 wei ght percent and

sai d | ant hanum hexaboride is present in an anmount of

0.90 QS niultifle layeeilghihg pemnpesitg i8intckhayer eoraprisinger  of

claim_ 10 vvhe{lei % s%é_d poxy agent is present in an
arpuntlarhams hexabariee: 2 ght percent and said | ant hanum
hexabodhi%gx&g Qresent in an anmount of 0.005- 0.05

wei ght p rcen%. 19. A multiple layer glazing

conprising an interlayer conprising: |anthanum

aporide; and,. an_epo enk.,: of .
ik R h g Fuf B0 Rhring iy E b HABriShe
conpr i feiMfig 4 MEN] wigréin FEH imelydoamrises Bathenumms hexaboride and an epoxy

conpri ses | ant hanum hexabori de and an epoxy agent;
ANt #Bni ng said interlayer fromsaid melt.

forming said interlayer from said melt.
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