W2011/012342- 1 -PCT/ EP20101056680 Sol ar mirror film conposite having
particularly high weathering and IN stability Field of the invention The -

I inventi afllmconp05|te and to its use filmin
. sol ar &ppeﬁ'@ @33142 the context of ensuri ng maxi mum %&rﬁéh&f@ﬁ%@ssﬁhe

required reflection of solar radiation (total solar reflection). The

invention in particular relates to the use of outer filns based on -

pol ynethyl (meth)acrylate (PMVA) in the filmconposite, with particularly

- high WV resistance and hi gh weathering resistance. The invention further -

- relates to a U/- and weat hering- stabilizer package for said solar

reflector film as used in solar reflectors, for inproving optical

lifetime and weat hering resistance, and for preventing del am nation. The

i nventi &pka:rmnre'orrfﬂmmmsat% havivg particularly bightweatheringcand

resi stam tlaiﬂ‘fébho properties-and chenicals resistance of the solar

refl ect $ e expression oeuter filmis synonynous with a

surface-fini shing Iayer surface-finishing film or the general term -

surface finish. Prior art Flexible reflector filmlamnates in solar

reflectors of the prior art have disadvantages in respect of adequacy of

weat hering resistance, and degradation due to ultraviolet (UV) radiation.

However Field ohtha nventidrpr out door applications, stringent requirenents

are placed upon such filnms relating to stability and resistance to W

radi ation and to other effects of .weathering. These demands concern in

par ti culgy lﬂ{l B @Q@s t8 alﬁfnl éc{rﬁpogltﬁfeinﬁ%"ﬁgﬁge 8 réi%Bto\f"fﬁht?rll SolgPd

near-i nfrare spec an erna earance.

2011/ 0129&532@@1‘ inERR 0aKiiLRIEFESGUThg nvaamaumrdgmbllﬁpef:meuequecis[dﬂactmaﬁl ation

el evant, f QiR AollP@lNghe&E-gnds from 300 nm to 2500 am.

The invention in particular relates to the use of outer films based on polymethyl -

, (meth)acrylate (PMMA)} in the film comp@siie, with particularly high UV resistance and

_high weathering resistance. The invention further relates to a UV- and wéafhering-
stabilizer package for said solar reflector film, as used in solar refleciors, for improving
optical lifetime and weathering resistance, and for preventing delamination. The
invention further relates to a surface finish relevant to scratch resistance, antisoil.

properties and chemicals resistance of the solar reflector film.

The expression outer film is synonymouswith a surface-finishing layer, surface-finishing
~ “film, or the general term surface finish. '

Prior_art

Fiexible reflectorf:im laminates in solar reflectors of the prtor art have dlsadvantages in
respect of adequacy of weathenng resistance,. and degradat:on due to ultraviolet (UV)
rad:_at:_on. However, in particular for outdoqr apphcatlons, stringent requirements are
placed upon such films relating to stability and resistance to UV radiation and to other
effects of weathering. These demands concern in particular dimensional siability, |

_ refiectance in the visible and near~infraredlspectrum, and exiernal appearance.



However “filtration should be used to renove the regr on below 400 nm in
parti cuI ar below 375 nm in order to lengthen the lifetinme of the solar
refl ectof, £ I he remai ning "effgctive wavel engt ge" | s :
t her ef o?gékéﬂ"g% or 400 nmup to 2500 nm The refﬁgﬁéﬁ%nkﬂ‘seﬁpgxi bl e
reflector filmlamnates in this application is determned by quality and
stability. This type of lamnate is produced by vacuummnetallization to
give a thin silver layer on a flexible polyner film (backing film. Silver
is-the preferred nmetal for this application, because its reflectance in
the rel evant wavel ength range is particularly high in conparison with
other netals. The polyneric backing filmand optionally the silver |ayer
are prot_ect ed from external effects by an additional protectiverlayer
coat i ng. 'AR¥aygle aa@e'speptrww.@‘sehar%@t!wet%erforml@rheraém@emerwsr Yoran out er
sur f ace- famhahoobiden is to provide protection from nmechanical abrasion,
- effects of weathering, and degradation due to UV radiation. US 4,307, 150
descr i beldowepglpfi @@ﬁpiﬂ'éh@#@tb@msgﬁ to FerEOVeyihe region Melow A0QInMy Bf pasticwars. The
backi ng T, W t h

al um ni utfr?né‘gn IS pr@t&ae%‘% e??r%gr?h&ctgra ?'gést{ﬁgéngfaﬁa@ SBP’{ éqe@ér%m/\ie%@ﬂ%'?r ng by

usi ng ad!rmsalmegbet&enﬁmg wiayelmpgthyraagéie thegratory fratreS 75 hrmorMOOCewplp to t

consi der s given to UV stabilizers. Because of the higher

reflectd taI lization with silver is a nmarkedly nore suitable option
t han an aI um nium |l ayerin the design.of these reflectors. US 4,645,714

descri bes, _the use of weyer, (n principle silver hastwo :
di sadvanf'?;t Eél chtqfﬁexrglﬁrgg;?q)r ‘@r'@mlrﬁé‘% linghtfsgl,ppycqtlpntrﬁgetegm@eg B¥n, are

parti cul quéwry 81 ERPHILD TRl 10p6 of FaffhA8 | is Efdéh@é‘d b Qaétﬁh(ﬁfn%tﬂﬁzd%ﬂtt@ﬁ%v
| am nates therefore have to be particul arl pr oof herw se, “snal |

per f or at YhSIVEF layghar qllexidle E%!Hmﬁf 13 fbr@&k‘&ﬁl ﬁtrhb Séwels Eﬂe prisfertesimelal Brar e
suf f1cl s aspikatin? Hapsesd rtsefeﬂgét'aﬁé’é L Ite rSiBeaR Hate gtﬂ‘m%g%w?rﬁman

al um ni um have an. absorption e spectra I on ravi o
| i ght (fRighizeomparisroowiihpther mqbets tThﬁjmiYmenc bwrmgmnwnmommarlﬁthe

wavel eng% ﬁieP ay@?ggﬁpotéﬁfeﬁoh%x@rné rB?I%E{s %ﬂdﬁﬁérfa‘l’é ttg&rve #@ér'&ﬁg{]qg.mi S

perneabi ity T's p arly present 1'n v ‘wave
r adi at i ohhe pugesa gl tige potedive bayek, wigicth i g'ermmilyedrsmrtelosurfmwmféhmgmm, isayer

of 0 - 3- / EP20101056680 al ic ilver, and '
parti cul érﬁ%\]"? é?pﬁtéctboi'\ rgrrgechrai |Cﬁé0§f?5'88| 9@%%?# et ﬁ%%?hgﬁﬁgr@fﬁgo%st ly
used, ordm@tdlbe radiatisrt.ves used for |am nate production, especially,when
exposur e, LS I ed, .as- is cas he,  sol ar reflectors sector. The
result cdi bR 5@38?(?%55%0{% Y&f %m&értﬂtr% PefifBhalERivadebectys- bre
reflect arm.n filAhiigdidt ®Infprise s CORIET RimitateASER b maRdizEl wiPSMimhiwR ahgagent s
can be |ntro %qc/ dinto the abovenenti oned_protective filmin order to

i nprove PIREEqt mMAOMRsINNG §ipcts-pwsatipering by %%@B/aﬁ’ﬂ%ﬁj\@ andingsto arply he
i nhi bi t og %méﬁﬁgcr‘[v@té At No@ébh&nt‘@&?s‘?déf%rh@‘é@veﬂ%b\? Bk rgl scol ow

weat heri ng resi stance or indeed UV resistance, and cause l'or at i on
over t heBeeanssofihe higher refinrienes, Jaeiptizativronitly sitvet isss mafiediyt inore $uitabteher

spect ral o GiRol 05 aﬁ%rhrlﬂﬁﬁn Tzﬁgmﬁﬁe@@&gﬁf& ﬁ%se\fgﬁeec%%egﬂéslz{)géssf) A"

instal |l at'i on. sor bers e 'do not make a
contri butt!ﬂesmbeetrm aseetftsiieer. boweser, dsprneipé silves tmsltwerdrsadeamtams tHirefty,mer el y

i nhi bit YAt E%rsn %aﬁ%hf%h? % they are thin, are partrcularly suscepfible to corrasion,

"~ Protective !ayers or profective laminates therefore have to be partrcutady ieakproof
‘Otherwzse small perforations$ or inadequate leak proofing at the edge. of the laminate
are sufficient to cause undesrred oxidation. Secondly, both siiver and aluminium have -

- an absorption gap in the spectral region of ultraviolet light (from 300 to 400 nm), in _ |

particular in the region around a wavelength of 320 nm, which is an i'mpor-.'tant
constittient of sunlight. This permeability is particularly present in very thin layers. This
short-wave radiation is damaging to the backing film and also fo the reflector layer of



égei ng;nof the polyester laminate. Optinized protection is therefore
obt ai ned by separating the two conponents - inhibitor and UV absorber. To

t hat engv{)?@a?’loﬁgé%%m applies two separate (et h) acr)g@flgpggf@ﬁﬁg%i ngs.

The out nprises the UV absorber, and the inner coa
conprises the inhibitor. By virtue of this structure, the outer |ayer
protects the inner |ayer, and the extent of discoloration is markedly
reduced. The inhibitor |layer here i-s.applied directly to the silver
metal |i zation. The second | ayer, conprising the UV absorber, is in turn
applied over said first layer. The polyester |am nate used conprises a
two- | ayer coextruded PET film where one of the |layers conprises a

lubricant tg inprove flexibiljty and the other, siiver-netallized, |ayer
conpr | sBietalic i i parti oty toche F e A0S P oo BpUR BRI e wi (1
MaxXi MUMRSIEH0 tI3EE St to THeadiiiffes(RUTbAIBRIhEE DrodEbn CafRbIafigwHEhoM 0. 5 to
2.5% by wei ght of glycol dinercaptoacetate, which acts as dispersing

agent, E¥OPFUA PRRGERE, anisiBe icare i RTOEr raiRFiPmIFeBiorofne msult sap &F
(et h) agivlefhg sha MirefoRBEORRSHCH Shd ARRARKIEN bPRLMEeAABAT whi ch is active Tor

radi ation wth a wavel ength trom 300 nmto 400 nm Corrosion of the silver
by the UV-absorption reagent is noreover excluded by virtue of the

two- | ayer, tur 1 /- 010/ T coat ed
Si'de of TOREMGERY LR olffstl B AR dpsorhiof ToHok Cl e PifSHused o acont o€
( pr essurabosemsntidned mdisetive/Blin inarder torimproviesttie devd! obpnotdciibe- Howsverna de
copolyney. This coatin n, for exanple rotected with .

o P candisadkBugof oF jiosr o R miiblars 5258 s el BaEses Bhidedy sietiat.
However jow wiliaBdivg it sisened obpidee@fUV heidiamid) hag krlied iseslatdtiopoveeter i bed
- in US 4,645,714 and US 4,307,150 is that they have rel aﬁil vely |low

weat her ioeyryecafitigien Jbis dlmwatle'éaecmew%f&ﬁ%?"élbai??&aw%r r%ﬁ‘ﬁﬂ%lstﬁ@l‘-'ére in
princi p'rSdJ&?éé@hﬁ@fféﬁ RRAEsSHf thalkbldrinstalf#libnout door sol ar appl i cati ons.
These coat 1 ngs ave%[nl very rioor water-repellency, and are not

abr-asi grDm the etharhandably akepsberalby themgeivesie eat make st eantibutionem dity.
an nat &S rtpTEh B4R B o Ren ARG TR BN WedhePAGYERIET ||

order t cagmirey of thépelypsteblaamimatgSOpitnl@d5rotasties isclibresoreebbainegd by t o appl y
an abrasi on-resi stant and npi sture-resistant filmbased on fluorocarbon

pol ymer sgeP%Bthgtﬂﬁ% - E%'?%}t? 6&”‘?‘8%&5}“ &bf?n'ge([forr osion inhibitor are
~const i t upnihat ehd, IS 4@A5eRI4vapPiiay ewo Bspatated(risthyhchisteftidsend tcoatifs. Tatal
surface of the netallized pqlyester backipg.film The adhesive | ayer here
can agaiTHOLPAIRG FORPIARR WY SISUBEE AHbRyS SPald woaeTy e dtiied.
-above, " by arROPEFHE Gfudie, Bid dreeiael RisRicEs theinfirdgfer! AncRRan@ét dfhe
corrosion inhibitor fromthe UV-absorption reagent. ) , )
~ discoloration is markedly reduced, The inhibitor layer hére.1s apphed directly to the silver
metallization. The second layer, comprising the UV absorber,_ is in turn applied over said
first layer, The polyester laminate used comprises a two-layer coextruded PET film, -
where one of the layers comprises a lubricant to improve flexibility and the other, silver-
metallized, layer comprises no lubricant, in order fo ensure provision of a surface with
maximum smoothness. The inner {meth)acrylate layer comprises from 0.5 to 2.5% by
- weight of glycol dimercaptoacetate, which acts as dispersing agent, coupling reagent,

adhesion promoter and inhibitor. -

" The outer (meth)acr"yl-ate layer comprises a UV-absorption reagent which is active for
radiation with a wavelength from 300 nm to 400 nm. Corrosion of the silver by the UV-
absorption reagent is moreover excluded by virtue of the two-layer structurs.



However, the UV- absorptlon reagents used are excl usi vel y “benzotri azol es,

whi ch have only conparatively "brier intrinsic stability when exposed to .
WV radiation, and which - in said application - ‘do not_provide effective
WV prot 80 M HB1234Re adhesi ve layer i4self and the bdHeBEFRANQI05868G ace
and, respectively, polyester backing film 1In contrast, WO 2007/076282 -
Iists an alternative structure to inprove protection of the silver
coating. The PET backing filmis now not netallized with silver on the
surface, but instead on the side facing away fromthe light. On the other
side of the PET film adhesive bonding is used to apply a protective
poly(nmeth)acrylate filmequi pped with UV-absorption reagents. The
teaching relating to the requirenent for provision of durable U

prot ect | bne imcaabad side of therpalyesien@mirgly irEE2B2s @ RORINGSIiLF BSé\e(ﬁ@ssuxﬁe

adhesi ve |Iver
metal | i za%nrgﬁg a‘&ﬂ@sag at%(c?%ﬁ ngrf g@égtgté&?'ggée%a@a%%&%‘%& %O%'? 8 the . -
Silver 3D, mmam&-pmtecmwma&ﬂﬁbﬂéﬁﬁmdrmiya:biar Tiboo puor’ﬂoruwroﬂéine to -
i nprove ¢ rros on_r.esistance on the reverse side and in order to . i mprove
adhesi on'GECPHEMRAS. The pol y(neth)acryl ate filmused for WV protection is
a KOLad(ElbwéVérﬂhgiﬁsaﬁvﬁﬁédj@' Eﬁbb’tBEl?the“\(rﬂelleﬁf’emh@%s ﬁéndmbéd irmis that t Ihe
UV absorbers used co enzo zol es ave c aratively
Tor et DRedE T4 SRR 4807 AERE bk Bl e reltvaion VeRNSHNG AR, |
sai d appiyh&Rtisedin oot Apphtaiondingitheetdrdth bhhdisiehags bﬁ@ pfo@'f' shigbilgghesi ve
l.ayer. and the bonded polyester backing film. Poly(nmeth)acrylate filme o

whi ch ar@rgutﬁopasolabamhcaﬁmaaabage featings haye sahyrviarnBoeraveichirpaiency,
est abl i shed Mhd{%‘ﬁﬁﬁorﬂ'érss?&rﬁ Qﬁ@h&&é bagv&-g [fmnéd%s,e{amte't&ﬁu orgs for

vari ous out oor ap at1 ons omrerci al vehicle sector.
However , tnemmmetmawmcraﬂhrghaﬁ tuqqa‘eergﬂedmh@polwsstm iagninate cardberabe to

provi de LSeSIHLY £ bPas LRGISELIRENTA J 888 LIRS gy of | ector film

appl i cat : ctors, Tnvolving malnt énanc I'gh sol ar
refl ect aniSes 11I3154®usmacmds:\mbnhchi@tompphean hbmtouaasae’ramt agd predstuet-i on  of

an outer filmwth du rotetlon rlatet
GO obi 11 Isst i Dastd SR aharctaRicn e, BaRhe ARG BR Fageblard e,
[ ﬁf I eclt 0&(5&@&%11 tnlhgntbr & (%oatﬁ’(tjmu@h’(fjgioﬂ’f?é b?h@vehilayéejsted tb ]gnfona Qllt1@fln’|f m‘thtect ors,
e on absorbers introduced into 0 or stapilization
wi th regﬁ'@ﬁ‘il SPEfaWrtaﬁlnﬁt?@ﬁe‘iPﬁiyﬁ?tebE?fgWQﬁ af:IB%gve BYE58e8\F&bsor ber s

. are markggag, Wawgmn@mmawm&hgé@ﬂatmdﬁna tBsAHbRdZRbVEYbE ba

Speci alty Chem cal s I nc. I's known that these UV absorbers underg

signi fi c§WPP%@°§W@fd’fﬁrﬁ%td§Y%n'@§§d%fvférseﬁaﬁ?é? theromrsiongRibitergTam ﬂ}%ar s,

the resulf/_absorption reagent.
However, the UV-absorption reagents used are ekclusiveiy' benzofriazoles, which have

- only comparatively “brief* intrinsic stability when exposed to UV radiation, and which —
irt said application do nof provide effective UV protection. for the adhesive iayer itself
and the bonded metal surface and, respect:vely, polyester backmg fitm. _

-In contrast, WO 2007/076282 lists an alternative structure to lmprove protection of the

~ silver coatlng The PET backlng film is now not metallized with silver on the surface but
instead on the side facing away ‘from the light. On the other side of the PET fiim,

. adhesive bonding is used t6 abply a protective pdly(meth)asryiate film equipped with
UV-absorption feagents. The téach‘ing relating to the requirement for provision of
durable UV protection is not considered in WO 2007/076282.

A pressure—sénsitive adhesive (PSA) can be provided directly on the reverse side of the
~ silver metallization, or an additional copper layer can be metallized onio —the silver



‘bei ng degradation of the surface-finishing layer. This results in a marked
decrease in the solar reflection provided by the solar reflector film
conposite, There is an increasing requirenment for solar_reflector inI ns

" which ndVR&AN/WZ342d t he existing requirenents pl ace®GHBER201H05668

durability, or maintenance of performance, of the established sol ar
reflector filnms. = WD 2011/012342-6- PCT/EP2010/ 056680 (bj ect An obj ect was
to provide a novel solar reflector filmconpostte for solar reflectors

Wi th, in conparison with the prior art, inproved or at |east equivalent
optical properties, and i nproved weat hering resistance, in particular in
respect of long-termuse. Long-termuse here is in particular use over a
period of nore than 10 years, in particular nore than 15 years, o
par t i culmegteizafiosfis oadrnio fp®vekaeignyesipi@ncaopihe raverse siddped in ordsr that

the fil %g%ﬁ%ﬂe&qﬁﬁﬁﬁ&bﬂ reflectors remain stable for a long tinme when
parti r

subj ect cul'arTy strong insol ation, as occurs by way of exanple in
t he Sahdhe pmiy(meth)heryizie film wesd foofUM petdddan i hiKoradd linciraSRARTE®@Ht s t he

i ntrinsi tahi Lity.and filter .efficiency of .the outer filmof said ,
conposi t@é‘i@ a'@aW%ﬁ#ageegi)téafﬁTds Eﬁﬁﬁp&ﬁp@f’&bﬁﬁ HESHELTPUR f r om 300 nm to
40 19I nm “Aergionerzoms ,ﬁﬁiﬁich\/havé onWrcnw%pimtalgiyAﬂbﬁeﬁ intpesic s@xbllity wheh éf(posedh

refl ector ere the production, of,. ar ownst ream operat i on, .t hese
re o mip ENGiEEGE, 2 RhEhent Ak RoricABm 1o aht PEdesoliadye Cheprotecion

| ncr eas g6t Adhksily Idyier Bhe BBGRdeR! Pvestén Bicking ikl our and maxi mum
resistance to noisture. A further intention is that the fil.mconposite be

scr at ch-Frakdmetiaaeryiate fitmas whighare sislar feat apglegrustp dae Komedilesdawat - of
obj ect  hacome established in use as surface-protection films for plastics mouldings for various
outdoor applications, e.g. in the commercial vehicle sector. However, the performance
of this type of outer film is not adequate to provide the required long-term weathering
resistance in the refiector film application for solar reflectors, involving maintenance of

high solar reflectance.

The prior art provides no teaching concerning production of an outer film with durable
-UV-protection function appropriate o the durability requirements and reliability

requirements placed upon solar refieciors.

in the film laminates marketed hitherto for solar refiectors, the only UV absorbers

introduced into ihe outer film for stabilization with respect to UV radiation are of

benzotriazole type. These UV absorbers are marketed by way of example with trade

mark Tinuvin 234 by Ciba Spebiélty Chemicals Inc. Ht is known that these UV absorbers

_undergd significant losses of effectiveness over a period of from 5 to 10 years, the result

being degradation of the surface-finishing layer. This results in a marked decrease in
“the solar reflection provided by the solar refiector film composite. '

There is an Encreaéing requirement for solar reflector films which markedly exceed the
existing requirements placed upon the durability, or maintenance of performance, of the

establishad solar reflector films.



In the Tight of the prior art and the shortcom ngs of the technical

solfutions described therein for long-term applications, the present
invention is successful in a manner which was not readily foreseeabl e by
the personV&241413342 he art in providifig a fil m conpoPECHEROAMA/056680
transparent except for the netal |ayer and which has inproved weat hering
resi stance and provi des good and stable solar reflection over a long
period, and which also has a nunber of further advantages. - The object is
achi eved via provision of a novel filmconposite which can be used in
solar reflectors. Said filmconposite is conposed of at |east the
follow ng layers: an outenfiim a backing firllm a netal layer, and a
pressuresensitive- adhesive layer. In particular, this ii's a film conposite
in which t@Bbjesiter filmis a PWWA-based film the backing filmis a

pol yester film and the netal 1ayer is a silver layer. Below the outer
filmthere is also optionally an adhesive |ayer applled and bel ow t he
metal | ayegn 5@@5%@@@%@@ AGRALbMr %ﬂabta; Al 15&11 B4td @ spaver and/ ot a
prinmer applie Said filmconposite iIs era conpose of at l|east the
fol | owi ng mﬂ%ﬁa@ with, in pemBaksamvieh thesr.tr@d artf mmvmosamjsmjwqutva:@m er nal

side to t ri.al . an, outer
film a ba k|€§3) r{)ﬁ!rﬁés oA Hahrb?emggtﬁgmﬁ)&r&é&%?%$§g %@%r 'Ff??Peecadhem ve

| ayer. Betmmusater filmand the backing fil mthere is also

optionall g ayer ied, and bet t he net | ayer and the
pressur e- ?‘ez‘ |§%g’§%§§esf \}ﬁ p@ﬁt@:{ﬂlgr u?&i"%”BB'E'%ﬁQm thag 1ﬁ1y§ lbn- barri er
| ayer and/martiilarhorerthampbiyedrs, ,ﬁaﬁichmﬁylpﬁéfefébﬂaﬂhof@ﬁiaﬂr% yard.he present
invention is that .the novel filmconposite features very high stability,

in particular WV resistance, even when W?20111012342. PCT/ EP20101056680 -

subj ect t%pﬁﬁb@lﬁﬂ@ﬁiebtﬁhé@ﬁﬂi’t'ﬂ@‘fﬂm@b Jkt;sﬁe%dsoléﬂ%ﬂw&%fremah{%tﬁsi'%pr' ses at

| east one triazine as UV absor ber, one UV stabilizer. In particular, a
mi xture offPUR/IONgdERyWhen subjegl g %acuiwnaimdn@ﬂaw Es@sCUrSiY Way azi ne and

of at Ieasc;feszampréein%m 5hAZA &:ngﬁ@sWhmpbf@ase dé\mﬂsa Eﬁlgréég&mound or a

m xture of various HALS conpoun . Tri azi-ne- exhi bi t
par ti cul arafiecisithe intringic gtabijits ant filtenefficiénay of theeetr filn tfsaididi at i on.

Stability 8 W P%;:@R; L.t : Lol lm respect-to W
effects andgﬁx\/@& %gﬁ%gﬂg{%’ cts {hﬁ-é}&é%{’%{g%@%%ﬂr% fﬂ%\i\%é{)]ﬁ i ¢ y of the
UV- pr ot ect4@®mref f ect, discernible by way of exanple from mai nt enance of
sol ar reflection. ' '

Another object was to provide a film composite for solar refleciors, where the

production of, and downstream operations on, these are simple and cost-

efficient. |

A further intention is thaf the iné:reased-stability film composite have minimum

colour and maximum resistance to moisture. '

_ A further intention is that the fitm composite be scratch-resistant and have dirt-
repellent properties.



“The ourer filmcan preferably corrprise fromO 1%to 10% by wei ght
preferably fromO0.2% by weight to 6% by weight, and particularly

pr ef er abl y wei ght to 4% by wei ght, of the @bype
UV absor bé\’é Zgﬂ@ﬂ?éi 1% t 0°5% by: wei ght, r- preferably from%/éqﬁ@%
wei ght’, and partl ‘cul arly ‘pref er'abl'y from 0. 5% by. wei ght ‘to 3% by wei ght :
of the triazine-typé U/ absorbers, and from 0. 1%.by wei ght to: .5% by -

wei ght, preferably from0.5% by wei ght to 3% by weight, and particul arI y

" preferably fromO0.2% by weight to 2% by wei ght, of the UV stabilizers,

: preferably HALS-type UV stabilizers. The m xture used according to the

i nvention and-conposed of UV absorbers and of UV stabilizers exhibits

stabl e, durable WV prot ection over a wide wavel ength spectrum (from 300 nm
to 400 nmAchieeer@rdofiohiectt conpri sing the mixture conposed of WV
stabilizers and of WV absorbers, can optionally_be conposed of -

pol y(meth)acryl ate and pol yvi nyI i dene fluoride in a rati o by wei ght of
from 1: 0. QA thedlight &f therpeibe aetting the shortcdinibgs of theGeéhnidal sblstipnef er abl e t hat

the outer filmenconpa t Wo bl.ayer her bl .ayer
corrpoged I &%Fj(tﬁ%'ig?ﬂ g’é?‘fﬂgateém}lrjﬂ?lh‘f%t?n%tWgrpreﬁeﬁ?g’s%égﬁ?q %e?lg?s? !Su d
conposi ti QR a rhrher WhidiRas nef reb bRy f@bésfereableltmths piersontekillea iy enef anbm 10 mto
200 rn, preferably in the rar&gﬂpfrom 40 mto gfg[f?ﬂ t?:e%tlllcm arly

pr ef er abl WreYiding @ firmsgeRass ey e SBR g h?*CPREID ik et Iaﬁﬁeﬁéﬂﬁ accor di ng
to the invgnid oo iﬁﬂ:ﬁo@%& iveBfehig hesstar &N SR BRbvRIRE Yosh dnasitatiiasblar -

preferably by vir a scratch-resistant coating. The surface of the
outer fil neﬁmilonmwebﬁmﬂgtmr@dbéeﬁd\\ﬂéﬂﬂh’i%%HaWﬂH"&@rahméfI i ng coati ng.

The novel osite-according to the invention noreover has a

conbi nat i oeh Sﬁaa@%gpfol 1owi ng properties as advantage over the prior art,
particularly in respect of optical properties: the transparent part of the

~fil mconpasit cor a_the y.. it l e col our

and does (r}@t %@%‘% %F Vkﬂﬁé‘ﬁ"‘%ﬁﬁ@@ééﬁp‘%qﬁn@ﬁ% u?’lgﬁéjlfﬂghfc‘i% n%%orrpo& te

al so exhi bided irRxseiat t@i@ttoreaeételr inmgompesm iarompased of &t teaﬁtltp@ed optionally

with a PVDF surface and/or f.ﬁ_gratg@? resi sta @ very good
| |

cheni cal s Tollewisg jayers: andt %&é{h‘pla al jaye 5rf’§7’ =y
avai | abl e Q&ﬁﬂbwhég@wetnarpanﬂwethe affﬂmtdﬁﬁipoaﬁ@&ﬁ\hrﬁlchmm pideut i ng to

mai nt enance of solar reflection over a_lan rio To facilitate
cl eani ng, fimes aRPYMAbaneg Ty the Rassinodiin I%g@a&eﬁ%gﬂm ﬂﬁﬁf‘?%{‘ét is also
optional | y|,05@%i Qs i87drS Balhw MRHREr i tAéreNs BRBICHtIBAAllY an adhesive

layer applied, and below the mefai tayer there is also optionally a migration-

_ barrier layer and/or a primer applied.

Said film composite is preferably composed of at least the following layers, in
- the sequence listed, from the subsequent external side io the PSA layer; which
is bonded to a becking material: an outer film, a backing film, a metal layer, and -
,.a-pressure—sensitive-adhesive layer.,Between the outer-fiim and the backing film
there is also optio-na“y an adhesive layer epp!ied, and bétween the metal layer o
and the pressure-sensitive adhesive there is also optionaliy.a migration-barrier

layer and/or a primer applied.

Another important feature of the present invention is that the novel film

. 60'mposite features very high stability, in particular UV resistance, even when



'The film conposite accord| ng to the invention is used in partlcul ar as
reflector filmin solar reflectors. The reflector filmis applied to a

‘netal ba or exanpl e an al ugi_ni um sheet, by :
- l.am nat i gwdlg(r}lﬁhﬁﬁéeﬂgdhey on to WD 20Ti/012342 - 10 B%@%é%isgg%
. the metal backing sheet is brought about by the.
pressure-sensitive-adhesive |ayer.. The film conposi te accordl ng.to the _

3.':.| nvention-in particular features UV resistance markedly. |nproved over the .- '
prior art, and the Ionger lifeti me associ-ated therewi th. The material - '

according to the invention can therefore be used in solar reflectors over“‘

“'a very long period of at | east 10 year i ndeed preferably at |east 15

d narticul { th a
Yartcut ariip g RaRboRedthB R i cuf e ohter iR ShrRsee Al Beti ey
| nt ensi veghd el mvwm@%mﬁoﬁ@uwaesmrhmwﬁcmr bhebddidopnd t he

Sahara. The maxi mum decrease in solar reflection of the durable sol ar

ref | ect or U¥ARSERRES i§ inVRlY$H qormRased it laast are Bieging @ndfiah éeashoa®it i on over

a- period gho Al yemd Thel B YauiizBh %réhﬂs%émﬁdlﬁlxd%ratrhﬁ&br@rdfwa%@ erably 3%

WO 2011/012342 - 11 - PCT/ EP2010/ 056680
HALS compounds. Triazine-based UV absorbers exhibit particularly high

intrinsic stabtlity when exposed to UY radiation.

Stability is the intrinsic stabhility of the outer film with respect to UV effects aljd
weathering effects, and at the same time the stability of the UV-protection
effect, discemible by way of example from maintenance .of solar reflection.

The outer film caﬁ preferably comprise from 0.1% to 10% by weight, preferably
from 0.2% by weight to 6% by weight, and particularly preferably from 0.5% by
weight to 4% by weight, of the benzotriazole-type UV absorbere,

from 0.1% to 5% by weight, preferably from 0.2% to 3% by weight, and
particu'larly preferably from 0.5% by weight to 3% by weight, of the iriazine-type
UV absorbers, and

from 0.1% by weight to 5% by welght preferably from 0.5% by welght io 3% by
weight, and particularly preferably from 0.2% by weight to 2% by weight, of the
UV stabilizers, preferably HALS-type UV stabilizers.

The mixture used according to the invention and composed of UV absorbers
and of UV stabi!izefs exhibits stable, durabie UV protection over a wide
wavelength spectrum (from 300 nm fo 400 nm).

The outer film, comprising. the mixture composed of UV stabilizers and of UV
abeorbefs, can opfionally be composed of poly{meth)acrylate and -
-polyvinylidene fluoride in a ratio by weight of from 1:0.01 to 1:1, preferably from '
1:0.1 to 1:0.5, lt is preferable thé’c the outer film encompasses two sublayers.
One sublayer here is a sublayer composed of poly(meth)acrylate and the other



Det ai l,ed ‘descri ption of the invention The outer films ideally used for W
protection of the reflector fil mconposites structured according to the
-inventi on gt 0 the UV-protectjye films disclos

2007/ 0733@?0%@6@m ohm) or -DE 10 2007y029 263 Al . TheggTﬁPér@o(]:?nsssgy

~ way of exanple, have the constituents briefly outlined hereinafter. A nore
“conprehensive description is found-in WO 2007/073952.: The outer filns used

. according to the invention are PMVA- based filnms. . The wordi ng PMVA- based

- fil'ms does not, however, restrict the-filnms.to straight nethacrylate _
-conmposi tions or..to a si ngle layer structure. “Instead of ‘this, the PMVA i'n

. the films .can conprise conononers which are not met hacryl ates. The f| | ms

MeteasaryS bR Soraprat e hvihekaed: FVRE n AN BRI . <o

conpri se fe[YPYuMby&as Yhalagetloasicamntithd satddecst thefiim opapbsitendi fi cation. |
The outer filmcan noreover be conposed of nore than two |ayers. It is not

essential that all of these |layers conprise nmethacrylates. Production of

the PMVA jpl g@éﬁ:ﬁ% Johe BEHBYLitaR the Hidtralss oP kRSSUtESTiIAT i8 igaRemabey obt ai ned
by free- rag pol ynmeri zation of m xtures which conprise nethyl

met hacr y| fndre. 10Tmn§ezmxmmrmsfeg@memﬂheyaamﬂms@ i tp d28tm.0% by wei ght ,

B0 by e RpeRaEe BN STt R SDABT R AGRTS, Yof rethyr T T

met hacryl ate. These mi xtures for production of poI ynmet hyl net hacryl at es

can al so conprise other (neth)acryl ates copol merl e wt 't hyl
‘et hacryl ﬁh%OUtﬂﬁ@T@%§¢‘é§§¢QfH‘”@rfﬁtﬂP§ Et‘!??ﬁ‘%ﬁ'é%s ﬁ\éggeﬁﬁqﬁgé&ﬁl ates and

So111 01393 oS B s S o S e P e L B R 26 can

al so conpoi the,outer film| danasonsiovel paseryeasy §aupRad Wtk an ﬁbgﬁplﬁlﬂﬁ@ NGt her-
unsat urated nononers which are copol yneri.zable with nmethyl methacryl ate
and with the abovenentioned (neth)acrylates. Anbng these are, inter alia,
1-al keneSThemhelafmnbohq:osne acaondirigonithe irvention mpreasrbasa such as vi nyl

acet at e; l styre The ,amount ae sed of these

com)nomerg0 m,a ‘8%06&6@}'?/% #OQ%F%%@S BV ?%?Qe Bﬁégt rIlﬂ’y from 0% by

\évg:) ggt top éﬁﬁﬁjbﬁlywrj@pbct cﬁf‘tﬁbh ti@ar;?]mpu;teaslmemmémmhi gartbbmﬁﬁﬂmw wei gh'([j to
Yo by wel ght ased on the weight o n a se compounds

can be usEAMPASHSAGRYHING tofhg W@W@”ﬂéﬁ%ﬁ’%‘(ﬂa'&nﬁi%%buﬁ'ﬂ@ 58?3&‘ 9% i ns used

accor di ng b&@oﬁ@%idd&‘f%ér%kpﬂs&@ 6 B TR, CFhefﬁﬁ'N%B ggife hiBoRKABESt i on. The

conponents used gne UV stabilizers and t absor bers, 8(per‘ m t

waamernga

econoni ¢ epeelient T%Séﬁﬁaﬂﬁ andgf %%'PPWOWE‘BY with 2 RVeF shgatases are
evol ved duphng it Biadrl ToRLAHSIAENPREE 689, g0l Rricald RIS rgto need for

conpl i cat purgrng processes t are détrinmental to quali ty
| npact - noéikamete iith pe(smmmmmcmmerclally available cleaning composition.

These are further aspects contributing to maintenance of solar reflection over a

. long period.

To facilitate cleaning, the surface has dirt~repéllent properties. The surface is

also optionally abrasion-resistant and/or scratch-resistant.

The film composite according to the invention is used in particular as reflector
film in solar reflectors. The reflector film is applied to a metal backing sheet, for

example an aluminium sheet, by means of film Jamination, and the adhesion 1o



PMVIV PVDF

"The PMVA- based fil mused according to the i nvention can conpri se i npact

nodifiers. A nore detail ed description of these inpact nodifiers is al so

the  nven TBAVIOYET <o possi bl to TAS- P/ PDE 111 E HEPARIPSRHa,

i nstead of -strai ght nethacrylate filns. PVDF (polyvinylidene fluoride) has
sone advant ages as constituent -of a pol yner WO 2011/012342 -

13- PCT/ EP20101056680 -. bl end or as |am nate: PVDF has high chem cals
resi stance.and l'ow surface energy.. PVDF .is therefore water-repellent and

~is conparable with biocidel matérials in that, even in |long-term-use, it
i's '"highly resistant to col onization by organisns. It is also possible to

achi eve h| h transparency in very thin PVDF | ayers of .thickness from1 pm
to 10 p. mhpmstabaskiposhsst is QAW agowhy the peessureaenibEradiashie of t he
producti on );g PMV PVDF films is found in DE 10 2007 029 263 Al . The

?I I'ms can be produced in the formof nonofilms (produced by
chill-roll processes) or in the formof :filns having nore than .one
subl ayer ( f atrHQ; oextrusion of
t he correspon |ng Iayer S%@?rdﬂ*f {O%R‘R’gh@d}]tﬁﬂ/arl éénljtfégﬁ'éﬁugan achi eve all
of the advesistages mmhe)dlpn*aﬂrch!ed obfhrdhprpoduant an‘mbellmméltatlmezers and/ or WV
absorbers can b%dpcl:] n%‘ re |tn ne 9. of thﬁ Tﬂ%‘ rati o of
pol y( et h)ZEPFAETETEIS v ?ﬁ?ﬁ ks Phg ‘3"?58? o] ¢ ﬁB‘??fer&e and in
fil s havirgdimeelat mcmr@oeet’cﬂx eygTiong seriod dffze lyeasnge yeaeMntie8d01 to 02: 1

e 111 m eI aLERS 1A Ve Co DUBPERTI Y SR ANYBORy o ny | done

fluoride 'IBcéilthtvMPn Ppatib e} idtgd nlmb8r ¢ Hourd BesintiBht Al Wiwer s USEd for

-the purposes of the invention are polyvinylidene fluorides, i.e. dgeneral Iy
n

t ranspar erﬁam@éﬁfﬂbﬂ%\ﬁb{l&l'i‘%ﬁ'qm Sxappea deing the ﬁ@k"&ﬁb‘!"@@tqf&e UBhea

f undament g rd.0r polyvinylidene fluoride is vinylidenei Sa, Wich is
react ed (po?yrrerl zed) in ultra-pure water under controlled conditions of
t enper at urBheamaxiprus dacreaby inveciasrefectiongyidns duablasalanrsfiector gi ve

pol yvi nyl i e flu \q N . by way
of exanpl e 7 ﬁdr#@{ @%girllmf rl ggggﬁ%hwgtth ﬁ%’r] ’%‘W%? a éﬂogﬁqnﬁg

mat eri al s,ydays WfomreﬁdrhUycﬁ%fambpaJmumraﬁarmigém sor. For the purposes
of the invention, very



VIO 2011/ 012342 - 14- PCT/ EP2010/ 056680  successful results can be obtained -
in principle by using any of the PVDF grades marketed. Among these are, -

| btersii awééﬁﬁippg%jes prodCced by Ar@e_ma‘, Dyneon(r) geafisszgiofsbsssd  bY

Dyneon an ades produced by Sol vay. The sta |I|zer package
(light stabilizer) A particular constituent of the UW-protective filns
‘used according to the invention is the UV-stabilizer package, and this
~will be described in more detail below Light stabilizers are well known,
and are described in detail by way of exanple in Hans Zweifel, Plastics
Addi ti ves Handbook, Hanser Verlag, 5th Edition, 2001, pp. 141 ff. Light
stabilizers are UV absorbers, W stabilizers and free-radi cal scavengers.

It is therefore . p SSIb|etO MV _absorbers by way of exanplefromthe‘
.group of - ﬂ@aﬁﬁg a5qiptipnyeh ﬁlﬁ) K81 salicylates, cinnamates,

oxani |l i des, benzoxazi nones, hydroxyphenylbenzotrlazoles triazines, and
benzyl i denemal onate. The best known representative of the W
st abi | i zeMhefoubsrfiraslideally sset/fondBf pratectionof treciefiedidr finheompesiigsani nes

group (hi nge(r:t%ge ép:cge r|19' %ht%esilll\%%noh%gﬁes%d% ‘the UV-protective films

disclosed in WO 2007/073952 (Evonik Rohm) or DE 10 2007 029 263 A1.
These films can, by way of example, have the constituents bneﬂy outlined
heremafter A more comprehensive descriptlon is found in WO 2007!0?3952
The outer films used according to the invention are PMMA-based films. The

' wordlng PMMA-based films does not, however, restrict the films to straight
methacrylate compositions or to a single-iayer structure. instead of this, the
PMMA in the films can comprise comonomers which are not methacrylates. The
fil-ms can also be composed of blends of various plastics, and it is not necessary
that all of these contain.methacryiates. The films can also comprise a polybutyl
acrylate elastomer fraction for impact-modification. The outer film can moreover -
"be composed of more than two layers. It is not essential that all of these layers

.comprise methacrylates.
Production of the PMMA plastics

Polymethyl methacrylate plastics are generally obtained by free-radical
polymerization of mixtures which comprise methyi methacrylate. These mixtures
'generally comprise at least 40% by weight, preferabiy at least 60% by weight
- and particularly preferably at least 80% by wetght based on the weight.of the
monomers, of methyl methacrylate.

These mixtures for production of polymethyl methacrylates can also comprise
other (meth)acrylates copolymerizable with methyl methacrylate. The '
expression (meth)acrylates comprises methacrylates and acrylates and

mixtures of the two. These monomers are well known.



"The stabilizer package used in the filns used according to the invention

I s conposed of the follow ng conponents: Conponent A a

benzot ri aggh ey absorber, Conpongpt B: a triazin ber,
Component @%lg&/}{@ﬁg%%l zer, preferably ZJQHALS conpound. Eé’%@%@{’/@%
15- PCT/ EP2010/ 056680 Corrponents A and B can be used as a single
substance or in a mxture. At |east one UV-absorber conponent nust be
present in the film Conponent Cis esSential _in the filmused according
to the invention. Conponent -A: benzotriazol e-type W absorber. Exanples of
UV. absorbers 'of benzotriazol e- type t hat can be used are 2-(2- - '
hydr oxy- 5- nmet hyI phenyCbenzotri azol e, '

242- hydroxy 3, dl(alphayalphadlnethylbenzyl)phenyl]benzotrlazole
2- (2- hydroxy-3, 5-di-tert-butyl phenyl) benzotri azol e,

2- (-2- hydr qxg c%n?obmbmét&b@pbbwﬂa@h@ab&hanr@beé@@bn baTwd e,
2- (2- hydroxy-3 -tert-butyl pheﬁ%ﬁ% 5-chl orobenzotri azol e, 2 (2-

hydr oxy- 3 (Beth)aendiatesARpepprhs Py YR P Yngairaied monomers which are

2-(2- hydf %Espsoigmfeﬁiébt@%tx'nﬁ’é“tﬁw&ué@ﬁe?y@été'aﬁa%t% the abovementioned
2- (2-hydroxy-3-sec-butyl-5-tert-butyl pheny)benzotri azol e and

2- ( 2- hydr gxptrpacrglateso Ampnglibase preinier aliza cilenephaiehlas 1-hexene,
2,2" -met h)é %P&Hﬂn?e[ me‘ Be QE{@& 5!: %19' ac?etgt%) stﬁre% oil' usmgthgr%tt}rgﬁ@ t b uty].
amount generally used of these comonomers is from 0% by weight to 60% by
- “weight, preferably from 0% by weight to 40% by weight, and particularly
- preferably from 0% by weight to 20% by weight, based on the weight of the -
~ monomers, and these compounds can be used individually or in the formofa

mixture.

The outer films used according to the invention also have major advantages in
productfon - The components used, e.g. the UV stabilizers and the UV
absorbers permit economic operation of an extrusion plant. By way of example,
no: gases are evolved during the film extrusion process. There is therefore no

need for complicated purging processes that are detrimental to quatlity.
Impact-modified poly(meth)acrylate
The PMMA-based film used according to the invention can comprise impact
- modifiers. A more detailed descnp’uon of these lmpact modifiers is also found in
WO 2007/073952.
_.. PMMA/PVDF films -
In one particutar embodiment of the invention, it is also possibié fo use

PMMA/PVDF films as outer film instead of straight methacryiate fiims. PVDF
{polyvinylidene fluoride) has some advantages as constituent of a polymer



The anbunts used of -the UV absorbers of benzotriazole type are fromO0. 1%

by’ wei ght to 10% by viei ght, preferably from 0.2% by wei ght to 6% by wei ght
and very E’H@tlcm arIy preferably from0.5% by weight to 4% b g

based on the nononers use#3to prepare the RS/ 6680
met hacryl at es. It |s aI SO0 possible to use m xtures of different UV
absorbers of benzotriazole type. Conponent B: . triazine-type UV absor ber
Triazines, such :as 2-(4,6- d|pheny1-1,3,5-triazin-2-y1)-5-hexy|oxypheno|,
can noreover also be used as UV stabilizers in the m xture. The anbunts

. used of_the tria7ines are fromO0.0% by weight to 5% by wei'ght, preferably

fromO. 2%by wei ght to 3% by weight and very particularly preferably from
0.5% by weight to 2% by .wei ght, based on the weight of the nononers WO
2011101234end qr@aiap@ammfébas@@mhemicaias@istancepareqbbmesurfa@epol ynet hyl

methacry! dhghyy. BYDis e Sl @pbort 8ha 1 &b SenRlwill Libghgnt triazines.
‘materials in that, even in long-term use, it is highly resistant to colonization by |
‘organisms. 7
It is also possible to achieve high transparency in very thin PVDF layers of
thickness from 1 um to 10 pm, preferably from 2 um to 5 um. A detailed
desCription of the production of PMIVIA/PVDF films is found in
o [_}E_ 10 2007 029 263 A1.

" “The PMMA/PVDF films can be produced in the form of monofiims (produced by
chill-roll processes) or in the form of films having more than one éubiayer
{produced by means of lamination of two films or coexirusion of the
corresponding layers of melt), and both variants here can achieve all of the

. advantages mentioned for the product. The UV stabilizers and/or UV absorbers -
can be present here in one or both of the films.

The ratio of poly(meth)acrylate to polyvinylidene fluoride, both in monofilms and
in films having more than one sublayer, is in the range from 1:0.01 to 0.3:1

~ (based on weighit). Even more preference is given to modifications in which the
film encompasses a mixture of poty(meth)acrylate and polyvinylidene fluoride in
a ratio of from 1:0.1 to 0.4:1. |

The PVDF polymers used for the purposes of the mvention are polyvmyildene

fluorides, i.e. generally transparent, semicrysialline, thermoplast!c fluoroplastacs.

The fundamental unit for polyvmyi:dene fluoride is vmylldene“ﬁﬁ ‘ e Whlch [S -

reacted (polymerized) in ulira-pure water under controlied condltlons of ‘

temperaiure and bressure by means of a specific catalyst io give polyvinylidene
“fluoride. Vinylidene fluoride is in tum available by way of example from

hydrogen fiuoride and methyichioroform as starting materials, by way of

chiorodifluoroethane as precursor. For the purposes of the invention, very



| '-‘qurpon_ent C. UV stabilizers - An exanpl e which may be nenti oned{—here for

free-radi cal scavengers/ WV stabilizers is sterically hindered am nes,
known as R psefed Anmine Light Stapjlizer). They cpgaepsRioS6680
i nhi bit- agelng phenonena in paints and - plastics, especially in

pol yol efin plastics (Kunststoffe, 74 (1984) 10, pp. 620- 623; Farbe +
Lack, Volume 96, 9/1990, pp. 689, 693). The tetranethyl pi peridi ne group
present in the HALS conpounds is responsible for the stabilizing effect.

" This class of "conpound can have no substitution on the piperidine nitrogen
_or el se substitution by: al kyl or acyl groups on t he pi peridine nitrogen.
“The sterically hindered am nes do not absorb in the U region. They

cannot "ot e R o et ﬁ*ﬁ%ﬁ*ﬁ%&ﬁfﬁ? B, @?ﬁ%_?ﬂ Zcf

and whi chmegiteted. sfcmmg tmed dre, ihtee aiz@,-rmy > gradespesdimeed: by Arkema,

 Beacatyi SDuRE ARae BB iy 6f@@%‘*’@%%@ﬁﬂf&%bxg?o'aazane 2500

71 oney

1,52, 2,6, 6- tet raret hyl 4»pr peri‘dyl.) succinate, _
pol y(N—S _"rl%dmxyet hy1-2, 2,6, 6- tetranet hyl 4- hydr oxypi peri di ne succi nat e)
bis(N @ﬁ@[ZEQP%CI‘@Q?éHQI'&r’%QW}ZPﬂ 4-pi peridyl) sebacate. The anounts

used of the HALS conpounds are from 0. 0% by wei ght to 5% by wei ght,
preferably fromO0. 1% by weight to 3 )/0 b ight and very particularly
pr ef er abl $ farticuldr. @¥stiyenkteighe Woprisdiiye gh:sedaa@:é"dmsﬁcrttm% wei ght of the

possi bl o LueEdrithE Eﬁ’e%a%‘gﬁf”rﬁ’%éﬁéﬁ %ﬁ@@%ﬁ%ﬂﬁg& M"Eséﬂ?f%'izm .

17 - “below.

Light stabilizers are well known, and a't;é“bléscﬁbed in detail by way of exampie
in Hans Zweifel, Plastics Additives Handbook, Hanser Verlag, 5th Edition, 2001,
pp.- 'i4'l ff. Light stabilizers are UV absorbers, UV stabilizers and free-radical
scavengers. it is therefore possible to select UV absorbers by way of exampie

~ from the group of the substituted benzophenones, salicylates, cinnamaties,
oxanilides, benzoxazinones, hydroxyphenylbenzotriazoles, triazines, and .

benzylidenemalonate.

The best khown represéntative of the UV stabilizers/free-radical scavengers is
the sterically hindered amines group (hindered amine light stabilizer; HALS).

The stabilizer package used in the films used according to the invention is

composed of the following components:

_» Component A: a benzotriazole-type UV absorber,
e Component B: a triazine-type UV absorber,

o Component C: a UV stabilizer, preferably a HALS compound.



-_PCT/ EP2010/ 0566m80". O her costabilizers that can be used noreover are the

HALS conpounds descri bed above, disul phites, such as sodi um di sul phite,

and steri | d As a function ofzthe production :
opti onal g@?ﬁ?@ﬁ?ﬁ{ér serves for bon'disn-g of ‘the outer Pﬁﬁﬁﬁ@'ﬁ?lﬁ%ﬁ%
backing film It is present only when direct adhesion between the two .
films is not possible. The selection of the appropriate adhesive depends
on the conposition of the two filnms -for exanple PWMMA and PET - and on
optical properties. The adhesive |layer, too, nust have high transparency.:
Specific acryl ate adhesives can be suitable, for exanple. The E '
scratch-resi stant coating The expression scratch-resistant coating in the

-context of. this inventign is..a collectiye termfor coatings ich are -
ol ed | RopaBRMBA PetBars Pesan & Sina pui s G B iR AL abr asi on
1 esi-st.ancRasthriUIARBHTY doffoneANSRist Se BfesBAf hitke!fimd. |Coripehert TRr t ance’
-for. the use, according .to the invention, of the filmconposites in solar = ..
‘- ref Fect ok §ssenyatindpe filppsediaecqidinp dp the ipVeRtiod. scrat ch- resi st ant--.coating.in -
- -the wi dest-sense.is .that said | ayer does not -adversely -affect the optical : -
"~ properties of the film ceonposite. The scratch-resistant coating used can

conpri se pommnenixArnzotiazhlcalypCRNSAPSATETTm MP- 100 from SCD Technol ogi es
Inc., AS 400- SHP 401, .or UVHC3000K, both from Mnentive Perfornmance :
Materials. These coating fornulations are applied by way of exanple by way
of roll er Egamblesaf LRhabsorbedtof bgnzolriatdledypeothtt cgn bé asédearsZ-ace of the

]j ::.lc-|n-1/ ElgggBgért@gggé@gtﬁwy{pﬂgnﬁ%e%rzo“alzme, 2-[2-i'a\slf\g'ogc(}?!}?;%‘:'}-gl:l(azwI?f)fwl-%,afl;:)hla§ '
| dimethyibenzyl)phenyl]benzotriazole, 2-(2—hydro>_<y—3,5-di-’tert—butyl~

' 'pheh'y!)’benzotriézole, A2-(2~hydroxy-'3,5—'bQﬂyl-é-methyiphenyl)-Smch!oro-

- benzotriazole, 2-(2—hydr0xy-3,5~dHert-but_ylphenyl)-5-ch!0robenzotriazole, 2-(2-
hydroxy-3,5-di-tert-amylphenyl}benzotriazole, 2;(2—hydroxy-5-tert4buty!-
phenyl)benzotri_azolé, 2~(2-hydroxy-3-sec-butyl-5-tert-butyiphenyl}benzotriazole _

- and 2-(2—hydr0x.y—5;tert~octyiphenyl)benzotriazoie, phenol, 2,2’—fn’ethylenebié‘ij§-
(2H-benzoin'azo!-2—y!)—4~(1 .1,3,3-tetramethylbutyl)]. |

- The amounts used of the UV absorbers of benzotriazole type are from 0.1% by
weight to 10% by weight, preferably from 0.2% by weight to 6% by weight and -
very particularly preferably from 0.5% by weight to 4% by weight, based on the
weight of the monomers used to prepare the polymethyi methacrylates. It is also
possible fo use mixtures of different UV absorbers of benzoiriazole type.

'Compbnent B: triazine-type UV absorber

S " Triazines, such:as 2—(4,6-diphehy}~1,3,S-triazih—z-yl)—S—hexy]oxyphenol, can .

moreover also be used as UV stabilizers in the mixture.

The amounts used of thé triazines are from 0.0% by weight o 5% by weight,
preferably from 0.2% by weight to 3% by weight and very particularly preferabiy
from 0.5% by weight to 2% by weight, based on the weight of the monomers



Exarrpl es that may be rrentloned of other coati ng technol ogi es that can be
ueed are PVD pl asma (physical vapour deposition; physical gas-phase

deposi ti OWOQQ asrra (chem cal vappur deposition; pehfrpRAlp/essssphase
depositio he “bac |ngf|ImThe sel ecti1on of 'the backlngfllmls

determ ned by the follow ng essenti al propertLes the filmnust be a

hi gh-transparency, flexible, heat-resistant filmthat can be netallized
with a thin metal layer. To this end, the netal |ayer should exhibit no
| oss of adhesion over a-.long period. Filns that have proved to have this
type of property profile are in particular polyester filnms, and very
particularly coextruded, biaxially oriented polyethylene terephthal ate

films (PET ese h ti II ' i'on pronoters-
to i rrpEové‘g"?él%lH’e%PEB'ﬁ""“aq4 B’"Féﬁ m%gggrs'[ét%%ﬁlggggfp:@ﬁ%@ s ngfﬁ% ayerp- or, . .
respect i vedidurercifesiferent texgines. The back| ng films used can also '

alternatively conprise. PMVA fi'l ns, “two-1 ayer - PVDE/ PMVA fi | ns, or fllms .
cenposed-of - PVDF/ PMMA bl ends. The' metal - Iayer ‘The .net al™ Iayer is - A

" preferabl oRBricAECt Ovtdigninauer se si de’ of “the backing film.and is S T
pref er ably: conposed ‘of silver: or ‘al umi ni-um ~particularly preferably of.-
silver. On the side facing away fromthe backi ng film the netal |ayer ‘cant

opL1 onal | WbBAMENAnblLE rARRAL] WBIgor ksBich Ot s ODosed of

. copper or romuma his then serves flrstlyto pr ot ect
the netal staifilizecs isrsteriopdy hmder@b@nmsykmqwn apHoLe (Hindeserhagyinmbight t he -

s used asnal Ry eaR Do B ipiEediing bp et B At 2 T e
- layers knqugstias, sﬁnblahyn enoiyolsiiraplestidsayemsistafie, 46019%4 10bpp.f¥ns of - =
Povel o 15" e HEah Vot Bay 836 (e pBB TR TSt mab b il "
2011/ 0123”g?ou;i BresBATTiA B2 P1Q/0&HhBELINds is responsible for the stabilizing effect.
This class of compound can have no substitution on the piperidine nitrogen or
else substitution by alkyl or acyl groups on th_e piperidine nitrogen. The stencaily '
' hiﬁdered amines do not absorb in the UV region. They scavenge free radicals
- that have been formed, whereas the UV absorbers cannot do this. Examples of
HALS compounds which have stabilizing effect and which can also be used in
the form of mixtures are: bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate, 8-acetyt-
3-dodecyi-7,7,9,9-tetrame’thyi—1 ,3,B-iriazaspiro(4,5)-decane-2,5-dione,
bis(2,2,6,6-tetramethyl-4-piperidyl) succinafe poly(N-B-hydroxyethy!-2,2,6,6-
tetramethyl-4-hydroxypiperidine succinate) or bls(N—methyt -2,2,6 G-tetramethyl-
4-piperidyl) sebacate.

'The amounts used of the HALS compounds are from 0.0% by welght fo 5% by
weight, preferably from 0.1% by welght to.3% by weight and very particularly
preferably from 0.2% by weight to 2% by weight, based on the weight of the
monomers used fo prepare the polymethyl (meth)acrylates. it is also possible to

use mixtures of different HALS compounds.



‘As_an alternative to use in the filmconposite described, the outer films
used according to the invention can al so be used for surface finish or,
respectivel to |nprove t he weat heri ng-protection provi er
al uni ni um"géra 1fHLE42syst ens such as thgse mar ket ed as %%%@jﬁ}%éﬁy

Al anod sol ar. In one particul ar enbodi nent, -a netal -1 ayer systemis

used in the formof a netal strip, preferably based on al um nium -an
exanpl e being M RO SUN(r); this serves simltaneously as backing film The
backing filmand the nmetal |ayer are therefore identical in this

enbodi ment, and there is no need for. any further polyner-based backi ng
film The pressure-sensitive-adhesive |ayer The

pressure-sensiti ve- adhesi ve. | 'ayer. serves for* the adhesi ve " bondrng of the :
film conpé@theeccrasabltﬁeawwaécaoba L@@é@@f@%@ft%@ tha HALS gormpogidsed al uni ni um

. Sheet. s [

-deternrne é%?Q&%L Emb ﬁn&é%ﬁéﬁggggg Hkﬁgh%ggﬁ§ﬁ*ﬁé ngﬁgPFa and-with
“respect . t(phehelsrmtdq:rrmspbrte!ae of #t-he. metal coating. . For prot ectlon of t he
‘metal - coating-it would alsé be. advantageous t hat the -
-;pressure sensrtlve adhesrve layer_ has only Iom1perneabrlrty to atnospherrc
Iaxygen andﬂﬂﬁédﬁﬁMQﬂQ%ﬂ For -t-he- purposes of transport ‘and- st orage;: t'he’, L
"pressure sensitive- adhe5|ve Iayer is‘applied to a si i coni zed paper. It
can in turn easily be renoved prior to adhesive bonding to the- -backing

mat eri al . . Advh @liribR Bf Brf frb8tictioayRbodstd thy dptohalMiiresivalisyarsetheadomi grati on
barrier inhibit m gratr on of constituents damaging to the netal |ayer,

e.g. at nodpmeinecofdhy guter filgatainehasking filgy ttéy %‘85%@%‘431 Wi digect

adhesion between the two films is not possible. The selection of the appropriate

adhesive depends on the composition of the two films — for example PMMA and
PET - and on optical properties. The adhesive layer, foo, must have high
transparency. Specific acrylate adhesives can be suitable, for example.

The scratch-resistant coating

 The expression scratch-resistant coating in the context of this invention isa

: .collectwe term for coatings WhiCh are apphed in order fo reduce surface " ,

| scratc:hmg and/or fo improve abrasron resrstance ngh abrasion resistance is of
particularly high importance for the use, accordmg to the invention, of the film
composites in solar reflectors. ‘
Another irnportant property of the scratch-resistant coating in the widest sense
is that said layer does not adversely affect the optical properties of the fiim
composite. _ o

" The scratch-resistant coatlng used can oompnse poiysrloxanes suchas
CRYSTALCC)ATTM MP—'] 00 from SCD Technoiogres inc., AS 400 — SHP 401 or
UVHCSOOOK, both from Momentive Performance Materials. These: coating

. formulations are applied by way of example by way of roller coating, knife

coating, or flow coating, fo the surface of the fiim composite or of the outer film.



WO 20117012342 - 20 - PCT/ EP2010/ 056680 that can m gratafromthe
preessure-sensitive adhesive. By way of eicanple, this can be an

epoxy-resin |l a The selection of, and the need for,

determ newgﬁﬂgﬁ[@"gﬁﬁ%y on pr opertles or° surface pr operﬁpgréélgidlmésqﬁéoal

| ayer and of the pressure-sensitive adhesive used. Alternative
filmconposite structure As an alternative to the |ayer sequence
described above for the film conposite systens according to the |nvent|on
conposed - fromthe outside to the inside - of an optional
scratch-resi.stant coating, an optional- di rt-r_epel |-ent - coati ng, an outer..
film -an optional adhesive Iayer a backing film the netal |ayer, an

~.optional primer and/or mgration-barrier l'ayer, and a. pressure-sensftive:
~adhesi ve, Exagpias tﬁﬁb@ﬁbb@lnﬁ%”’f@&ﬁd&f sthepeoatsigdsshnplegies ﬁ@t%‘l‘ P&wi ng, aga| n

|nthefol tQyet nsi de:
© scratch- re%?&s\nta%?{/éoﬁ;tslrﬁg |0£ufmra pelcf}g?]}?ygg%{tqéﬁ 6}(%§pb)t|onal) outer
film. adhels*pmatubra)mld Q@milamm §ch|¢mlcmi vamrdeposrhon chemical gas phase :

deposrtlon)

"The-" ‘b'at':kihg R

The selection of the backing film is determined by the foliowing essential
properties: the film must be a high-transparency, flexible, heat-resistant film that
can be metaliized with a thin metal layer. To this end, the metal layer should
exhibit no loss of adhesion over a long period. Films that have proved to have
this type of property profile are in particular polyester fiims, and véry particulariy

... coextruded, biaxially oriented polyethylene terephthalate films (PET). These
have optionally been equipped with adhesion promoters to improve adhesion of
‘the metal layer, surface-finishing layer, or, respective[.y, adhesive layer.
‘The backing films used can also alternatively .comp;'ise PMMA films, two-layer

- PVDF/PMMA films, or films composed of PVDF/PMMA biends. |

The metal layer

* ~The metal layer is preferably applied to the reverse side of the backing fiilm and
is preférably composed of silver or aluminium, particularly preferably of silver. \
On the side facing away from the backing film, the metal layer can optionally be
covered with a second metal-layer, for example composed of copper.or of-a

5 nic_kel—chromium alloy. This then serves ﬁrst!y'to protect the metal refiector layer
and secondly to improve the adhesion of the pressure-sensitive-adhesive layer.
As an alternative to silver, aluminium is used as metal for the reﬁector l'ayers. It
is preferable here that the layers known as “enhancement stack” lavers are
applied (by means of physical vapour deposmon) o raise the comparatively

“low” reflection level of the aluminium reflector in the relevant wavelength range.



pr| mer and/or migration barrier backing f| | m pressure-sensitive adhesive
Producti on of filmconmposite As a function of intended use, the outer film

used acco i nvention in the rm of nonofi I d}@gﬁ
nor e than%gggml gjél can be produced W th any desired ?ﬁljéc%ndeqss E%@
~.decisive factor here is always the high transparency of the outer film
coupl ed with exceptional weathering resistance, WD 2011/012342 -21

- PCT/ EP2010/ 056680 and also with the extrenely high | eveI of weat hering
protection prow ded to the substrate. . '

~ Asan altemative fo use ln the film composnte descnbed the outer films used
“according to the 1nvent10n can also be used for surface finish or, reSpectlver, to
, |mprove the weathenng protectlon provided o multllayer atummlum-smpubased '

, systems such as those marketed as MIRO- SUN® by Alancd solar.
SR ~;'-"?Paﬁzaﬁiérie"rﬁboaimeﬁf i

In one particular embodiment, a metal-layer system is hsed in the form of a
metal stﬁp, preferably based on aluminium,' an example being MIRO-SUN®: this
serves simuitaneously as backing film. The backing film and the metal layer are
therefore identical in this embodiment, and there is no need for any further

_ polymer—based bat:king film.
The pressure-sensitive-adhesive layer

The pressure-sensitive-adhesive layer serves for the adhesive bdnding of the
film composite for exampie o a backlng material, e: g. a curved aluminium
sheet. The selection of the pressure-senSItlve adhes:ve (PSAYis determmed via
the adhesion with respect to said backing material and with respect o the
reverse side of the metai coating. For protection of thé metal coating it would
also be advantageous that the pressu’re—sensitivenadhesive_ layer has only low
permeability to atmospheric oxygen and water vapour.
For the purposes of transport and storage, the pressure-sené'rtive—adhesive

_ layér is ép’pfied to a siliconized paper. It can in tumn easily be removed prior fo
adhesive bondihg io the backing material. -

Migration-barrier layer and primer

Materials used as migration barrier inhibit migration of constituents damaging fo

-the metal layer, e.g. aimospheric oxygen, water vapour, or else constituents



The Si ngl e- or nultilayer outer filmis produced via nethods known per se,
an exanpl e being extrusion through a flat-filmdie, blown-filmextrusion,

or -sol ut iyyigy sefibEsg2Exanmpl es of met hads for produ0| ng PRT/EPI0PONIBEREEI t €
are lami nation and/or (co)extrusion coating. WO 2011/012342 -22
- PCT/ EP2010/ 056680 Pat ent cl ai ns

' _ tha’{ can mlgrate from the pressurewsensmve adhes:ve By way of examp!e this
can be an epoxy—resm layer. '
The selection of, and the need for, a primer is determmed by the adhesion
propertles or surface propertles of the metal layer and-of the pressure—sens;tlve

‘adhesive used.. -
Alternative film-composite structure

As an alternative to the layer sequence described above for the film compaosiie
systems according to the inVention, composed — from the outsidé to the inside —
of an optioné! scrafch—resistant coating, an optional dirt-repelient coating, an -
outer ﬁih,- an optional adhesive layer, a 'backing_ film, the metal layer, an
optional primer and/or migration-barrier layer, and a pressure-sensitive
~ adhesive, the film composite can also be composed of the following, again in
the following layer sequence — from the outside fo the inside:
. - scratch-resistant coating and/or dirt—fepe_:iient coating (optional)
- outer film’ ' '
- ._ladheswe Iayer (opt;onal) | _ ) T
- - metal layer '
- primer andfor migration barrier
- backing film

- pressure-sensitive adhesive
Production of film composite

As a function of intended use, the ‘outerﬁlml used according to the invention in
the form of monofilm or film having more than one sublayer can be produced -
with any desired thickness. A decisive factor here is always the high

tran_sparenéy of the outer film, coupled with exceptional weathering resistance,



1. Fllmcorrp05|te for use in solar reflectors, ‘characterized in that the
fllmcorrp05|te is conposed at least of an outer filrn, a backing film a
netal | aygy zlgrllqlquﬁfssure sensitive a%ipesi ve, and tha pcirep gmséggum ’
conprises at least one triazine as sorber, and one UV stabili1zer. 2.
Fil mconposite for use in solar reflectors, charactérized in that the f| | m
conposite is conposed at |east- of, in the sequence listed, an outer film
a backing film a metal layer, and a pressure-sensitive adhesive, and that
the outer filmconprises at | east one triazine as UV absorber, and one W
stabilizer. 3 Fil mconposite for use inn solar reflectors, accordl ng to
Claim1 or-2, characterized in that the outer filmis a PMVA based film

e e B T B Rt Ao B o B & eI PN

silver | agebstrateal um ni um | ayer, preferably a silver layer. 4. Film
conposite for use in solar reflectors, according to Claiml or 2,
characterized in that the backing fil mand the metal |ayer are one.and the

‘same net althBaigfe- dHrebigRS duiet fif iBipiaUveEath medysis known per se, an
example bemg extrusion through a fiat-film-die, biown-ﬁlm extrusion, or so|u’t|on
o A-_‘castxng ‘ | C ' ' o
' Exampies of methods for producmg the f‘ Im composnte are lamlnatlon and!or ) '

(co)extrusion coating.



W0 2011/ 012342-23- PCT/ EP2010/ 056680 5. Fil m composite for use in solar
reflectors, according to any of Clains 1 to 3, characterized in that an
adhesi ve mez*mh;ngghﬁo been applied begpypeen the outer fpdﬂEpgg-m]bgssgg
backing filmor between the outer filmand the metal reflector |ayer. 6.
Fil m conposite according to-any of Clains 1 to 5, characterized in that
the outer filmconprises a mxture of UV absorbers, conposed of at | east
one triazine and of _.at |east one benzotriazole, and conprises at |east one
WV stabilizer which is a HALS conpound or a mixture of various HALS
conpounds. 7. Filmconposite according to any of Clains Ito 6,
characterized in that the m xture of UV stabilizers and UV absorbers is

corrposed R%Elﬁ]ckﬂbg}w ng anounts: from 0. 1% by weight to 10% by wei ght,
preferably g 0 by weight-to 4% by wei ght, of .the benzotri azol e-type

w absorbers from0.1% by wei ght to 5% by wei ght, preferably fromO0.5% by -

© weight to 3% wei ght, of the triazine-type WV absorbers, and from 01% by
“wei ght to 59%. %

- the HALS-type WNm ?B%@ Ilslc%ﬁﬁa{ﬁ, eﬁat dsfpconposi te according. to any of Chains
In

Ito 7, characteri e outer filmis conposed of .

- pol y(rret h) acryl atan (aﬂdrﬂim yvinylidene fluoride in.a ratio by weight of

from1:0.01 to O. 3%@@fﬁerably from1:0.1 to 0.4:1, and conprisSes UV,
.--stabilizers and &P S ers. 9. Fil'mconposite according to daims8,’
- characterizedin 4 metal tdyerouter, fi I m encorrpasses two subl ayers of whi ch
.one i's a ‘subl ayer conposed of :

nda ressure-sensrtlve adhesxve and that _
the outer film oompnses at least one triazine as UV absorber and one

uv stablllzer.

2. Film composite for use in solar i'éflectors, 'chara‘cte_rize‘d in that the film
composite is composed at least of, in the sequence listed,
an outer film,
a backing fiirmn,
a metal layer,
and a pressure—sensﬁwe adhesive, and that
' the outer fi im compnses at least one. tnazme as UV absorber and one
VY stabihzer ' '

3. Film composite for use in solar reflectors, adcording fo Clam1or2,

) characterized in that the outer fiilm is a PMMA-based film, the backing
filmis a polyester film, a PMMA film, a two-layer PVDF/PMMA film, or a
film composed of a PVDF/PMMA blend, and the metal layer is a siiver

' ‘-[ayer or aluminium layer, preferably a silver layer.

4. Fiim composite for use in sofar reflectors, according 1o Claim 1 or 2,
characterized in that the backing film and the metal layer are one and the

same metal-based, preferably aluminium-based, layer.

bYIReGOFHOSIte ek usedp|spiar reflaciRreoshsyacienzas nthatdne Byn wei ght , of



1 poty(neth)acrylate and the ot her is a sublayer conposed of pol yvinyli dene
“ fluoride. 10. Film conposite according to any of Cains Ito 9,

char act er ywwedonn/gikasz2t he outer fil m hagsbeen rendered p@ﬁgpﬁo»f[ﬁgsmm
!, preferably by virtue of a scratch-resistant coating. 11.Fil'mconposite
i according to any of Clains 1 to 10, characterized in that the surface of
. the outer. filmhas been equi pped with an antisoiling _ coating. 12. Use of
| a filmconposite according to any of the preceding clains as reflector
- filmin solar reflectors. 13. Use according to Caim 12, characterized in
that the reflector filmis applied to a netal backing sheet by nmeans of
film(lam nation, .and the adhesion to the netal backing sheet is brought-
about by the pressuresensitive-adhesive |ayer. 14. Solar reflector with .
1Tong service life, conprising.a filmconposite according to any of C ains
1 to 11, chdrabtmmormesitafartise io lselas mflectarafaceerdingniodeyradidgaimsytaat nost
8% over a per| édchJra:fth%%’;%aihSthatpér?é@ﬁe%R)eﬁaPéfrr?ats b aAIaRRGLLGY! arly
preferably by at

the outer film and the backmg fiilm or between the outer film and the

metal reflector layer

8. Film composrce according {0 any of Cl'alms 110 5 charactertzed in that
L the outerf im compnses a mlxture of UV absorbers composed of at Ieast
one triazine and of at léast one benzotnazole and- compnses at least one
UV stabilizer which is a HALS compound or a mixture of various HALS |
'~ compounds. N T o

7. Film composite according to any of Claims 1 fo 6, characterized-in that
the mixture of UV stabilizers and UV absorbers is composed of the
foliowing amounts:

~ from 0.1% by weight to 10% by.weight, preferably from 0.5% by we;ght to
4% by weight, of the benzotriazole-type UV absorbers,
from 0.1% by weight to 5% by weight, preferabiy from 0. 5% by weight to
- 3% by welght of the tnaz:ne—type UV absorbers, and ,
~“from 0. 1% by welght to 5% by weight,. preferably from 0. 2% by welght to
2% by welght, of the HAL S-type UV stabilizers.

8. Film composite according io-any of Claims 1 o 7, characterized in that
the outer fitm is composed of poly(meth)acrylate and polyvinylidene -
fiuoride in a ratio by weight of from 1:0.01 to 0.3:1, preferably from 1:0.1
fo 0.4:1, and comprises UV stabilizers and UV absorbers.

9. Film composite according to Claim 8, characterized in that the outer film

encompasses two sublayers, of which one is a sublayer composed of




WO 2011/012342 - 24- " PCT/EP2010/056680

poly(meth)acrylate and the other is a sublayer composed of
- polyvinylidene fluoride.

10.Fiim composite accordmg to .any of Claims 1 10 9, characterized in that
the outer film has been rendered scraich-resistant, preferably by virtue of
-a scratch~res:stant coatmg

1 1 Fiim, composﬁe accordmg to any of Clalms 1 to 10, charactenzed inthat
" the surface of the outer f m has been equ:pped wuth an antxsonlmg
coating. ' :

12.Use of a film compostie according to any of the 'preceding claims as
reflector film in solar reflectors.

13.Use according to Claim 12, characterized in that the reflector film is
applied to a metal backing sheet by meaﬁs of film {amination, and the
adhesion to the metal backing sheet is brought about by the pressure-
sensifive-adhesive layer.

“14.Solar refle'Ctor'with long sefv‘ice life, comprising 'é'fi_lm composite‘
according to any of Ciaims 1 to 11, characterized in that the solar
. reflection decreases by at most 8% over a period of 10 yéars, preferably
by at most 5% and particularly preferably by at most 3%.



