1 Process for the Production of Wather-Resistant Lam nates for the
Encapsul ation of Solar Cell Systens The invention relates to a
process for the production of weather-rdsistant |anm nates for the
encapsul ation of solar cell systens as well as their use for the
production qf Johott ovol tai.c nod Phot qvol tai c nodul es are used for
t he product F5% essclop the kroduction pf pr-Resistant J.aming i the Encapsulation of

| am nat e, V\gi ch contains a solar cell system such as, e.g., silicon
solar cel | S2lagCellS $layer. This core layer is sheathed with
encapsul ation nmaterials to ensure protection against nechanical and
weat her -i nduced effects. These materials can consist of one or nore
| ayers that are made of glass and/or plastic filns and/or plastic

| ami nat es.  Pr océksiavention relites foragetoesss fonthefprodeatidnerf-weathiesteaistant i | m

| am nates for the encapsul ati on of photovoltaic cells are known from
WO A- 94/ 291 bsninang-for e £aabaBatica Hnelht cell $yafdnFasO0s R 3BT uderfot thes e
nodul es, the solar cell systemis protected not only against

mechani cal daxag®n diphotatdnicagedudat wat er vapor and in particul ar

al so against effects of the weather. Therefore, in the encapsul ation

material, prinmarPhofovspaichddulds Qs Gbdfth tHel pasdubGén ofelelicAsovidr i suhdht
are nmade of fluoropolyners, are used. These fluoropolyner filns are

produced i namd soRBIRY FlaQaRinREEWhich COKtaiRX ABMrRel? ¥y st slidtS4sO8 g OLilicon solar
filmcasting. These processes, however, are energy-intensrve and

costly. Mgapver, C_O}'J'ﬁ}’é}.r PRy Jh'eéig{m %’d}@ésufaitit)ﬂﬁ)a%ﬁﬁ% lure

their limted tensile “strength I's possible on n certarn mnrnmum

thi cknesses pro't_&{ign aéaﬂﬁt ﬁ@&%fcgp&div&ﬂh@}-ﬁﬁgﬁg e%fgctg. Q[rhfe?ecrgat%r%lg tan consist

of one or more layers that are made of glass and/or plastic films and/or plastic laminates.

Processes for the production of weather-resistant film laminates for the
encapsulation of photovoltaic cells are known from W0-A-94/29106, WO-A-01/67523
as well as WO-A-00/02257. In these modules, the solar cell system is protected not only
against mechanical damage, but also against water vapor and in particular also against
effects of the weather. Therefore, in the encapsulation material, primarily weather-
resistant plastics, such as films that are made of fluoropolymers, are used.

These fluoropolymer films are produced in a separate process, for example by
extrusion or film-casting. These processes, however, are energy-intensive and costly.

Moreover, the production of fluoropolymer films based on their limited tensile
strength is possible only in certain minimum thicknesses.

Here, the invention is intended to correct this.



2 It is therefore the object of this invention to indicate a process
of the above nentioned type with which weather-resistant |am nates
can al so be produced in snmall |ayer thiZzcknesses that are econom cal
with respect to energy and costs. In addition, despite the snall

| ayer thicknesss§, ﬁ %gti faqtor¥ weat her resi stance for outside use
is to be achi eVt NALOH BF AGet L tivmrsliente Bricats agresseaf thepbovere
production of weather-resistant |amnates for the encapsul ati on of
sol ar cel | B$RHoBAEPE %‘?‘dﬂﬁ@bﬂ?ﬁ%ﬁr%@%faewaat%ﬁ@ta@alisqéaprqdhchnaﬁm@li

| east one weat her-resistant plastic |ayer is applied on a carrier
material . AHVEkigkesws thepprsgronomical Bithrespeqs tornstay aad sostsli ngddivionhe
invention are disclosed in the subelains. Furthernore, the invention
rel ates to ¢4spitatbesmall layer thizknessason datisfaciatyeseattientesiateace for odsidedse is to
according to the process of the invention for the production of a
phot ovol t ai be achisded.e, whereby the solar cell systemis applied to one
of the am nates. This |lam nating process can be run continuously or
in batches. The Adqvgidig onhd ventivhgd frockss for MREodictiad bf Wekipnr&ased on
exenplary representations - see Figures | to 4 - as well as possible

nmeans of i NpameRtetthOehcapduidion bf $HAWEN ERENNE BRbadcY, WEish S th@facrized
phot ovol tai c nodule 18 with the encapsulation nmaterial 1, 1' that is

produced byinthg aPlef$ 856 waARALSlifigh bRstdBydr ri‘é/&gﬁilfd)gh cath&r material.
encapsul ation material 1, 1' consists esSentirally ot °a

weat her - resi st anAd\Jgﬁﬁégéoug gm%lodiﬂ'ﬂ s of"th%?FJcle&ra]cg@Biﬁé %ﬁhgﬁl\ff@t}ion %Eewhi ch

an adhesi on | ayer adj ol ns the sealing Tayer

solar cel | gysheMimeSuiilaghesi ve.

Furthermore, the invention relates to the use of at least two laminates that are
produced according to the process of the invention for the production of a photovoltaic
module, whereby the solar cell system is applied to one of the laminates. This laminating
process can be run continuously or in batches.

The invention is explained in more detail below based on exemplary
representations — see Figures 1 to 4 — as well as possible means of implementation.

Fig. 1 shows the exemplary design of a photovoltaic module 18 with the
encapsulation material 1, I* that is produced by the process according to the invention.
The encapsulation material 1, 1° consists essentially of a weather-resistant layer 2, 2’ and
a carrier material 4, 4°, on which an adhesion layer 5, 5° adjoins the sealing layer 6, 6 for
the solar cell system 7 as an adhesive.

Fig. 2 shows the exemplary design of an encapsulation material 1, as depicted in



Fig. 2 shows the exenplary design of an encapsul ation material 1, as
depicted in 3 Fig. 1, in which an oxide |ayer 8, deposited fromthe
vapor phase, is provided to further inmdrove the weathering
properties. Fig. 3 shows a possible device for applying the

weat her-resistant layer 2, 2' t i S de of a pol ymer sol ution.
Fa ' shovbEaibbithRh ofidafrrst bsperdod Bameuoprapre e oo ortusber
pre-conposite 17 for f?iriOhOt ovol tai c nodul e. For the production of an
encapsul at i WP MRt ertheringdeenegiesy to Fig, 1 or Fig. 2, a

weat her - r esi stagFt, l.ayer 2, 2' and an adhesion layer 5, 5 are applied
inafirst proc é%%%@ s apgssitiedeviterfprapplyingdthe weather-gsistartieyes R adiphas is
a) to d) reproduce possible variants for the selection of the
conponent s ‘inﬂdetqffépf’g’éﬁféé?lw@ll ayers: Exanple a): Wather-resistant
layer 2, 2': selectively soluble fluoropolyners or fluoro-

copol yners, acr HigitdeBowpepyssitde heniessing devi¢edfonths paridetiindfarpes-corhposizof
for the direct coating on the carrier materials 4, 4': Adhesive

| ayer 3, 3'17 jookpotevdiaivenodqudd.yester; Carrier material 4, 4':

pol yet hyl ene terephthal ate (PET), polyethylene naphthenate (PEN),

et hyl ene t et r af |Hoo ttegirdducatieotompatapIBtatifgmiittal 1ascit@ink téBigC Por Fig. 2, a

extrudates therefromin the formof filns or | am nates, alum num
foils in vakkdes-resisting kP@SEH @S and an adhesion layer 5, 5’ are applied in a first process step
to the carrier material 4, 4°.

The examples a) to d) reproduce possible variants for the selection of the

components in the respective layers:

Example a}:

Weather-resistant layer 2, 2’: selectively soluble fluoropolymers or fluoro-
copolymers, acrylates, polyurethanes, silicones and mixtures thereof for the direct coating
on the carrier materials 4, 4°;

Adhesive layer 3, 3’: polyurethane, polyester;

Carrier material 4, 4*: polyethylene terephthalate (PET), polyethylene
naphthenate (PEN), ethylene tetrafluoroethylene copolymer (ETFE), as well as co-
extrudates therefrom in the form of films or laminates, aluminum foils in various
thicknesses;

Adhesion layer 5, 5°: polyurethane, polyacrylate or surface-treated fluoropolymer

layer;



Adhesi on layer 5, 5': polyurethane, polyacrylate or surface-treated
fluoropol ynmer |layer; 4 Sealing |layer 6, 6': ethylene vinyl acetate
(EVA), polyvinyl butyral (PVB), iononerd, polynethyl nethacrylate
(PMVR), polyurethane, polyester or hot nelt. Exanple b):

Weat her-resistang l.ayer 2, ,2':. selectivel bl e f] uoropol yners or
f1 uoro- copol yrreé‘?!m%@iy ¥ Gatﬁes‘?thgﬁﬁl‘ﬂ?ﬂta?fﬁ%%@é’ PPlyyimgLbutyel ¥R, as
m xtures therefrom for e i rect ating. . on pretreated carrier
materi al s 4}on2m?rs(%1¥mgﬁ§]%§r€qpp§§teﬁg A), %’&“&FE‘F‘W} Rolsestss cehpitedt at e
(PET), polyethylene naphthenate (PEN), ethylene tetrafluoroethylene
copolynmer (ETFE) as well as co- extrudates therefromin the form of
films or lamnates, alumnumfoils in various thicknesses; Adhesion
| ayer 5, 5': polgéﬁaﬂalﬂq%e, pol yacryl ate or surface-treated
fluoropolyner |ayer; Sealing layer 6, 6': ethylene vinyl acetate
(EVA), pol yvi nyl Weethgrergsistam@er 2, 2’ ondestively sploblg fetiopblymethadhuptat e
(PMMA), pol yurethane, polyester or hot nelt. Exanple c):
Weat her - r estapolmterd, agrglate, padyuretbalescilicusdsyassadllLis Intik plirsspRersfdih €or the
fl uoropol yners or fluoro-copolyners, with a nelting point belowthe
| am nati ng diexperadhgoepleatattdardérmeadrialscQat;i ng on the carrier
materials 4, 4'; Adhesive |ayer: polyurethane, polyester;
Carrier material 4, 4*: polyethylene terephthalate (PET), polyethylene
naphthenate (PEN), ethylene tetrafluoroethylene copolymer (ETFE) as well as co-
extrudates therefrom in the form of films or laminates, aluminum foils in various

thicknesses;

Adhesion layer 3, 5°: polyurethane, polyacrylate or surface-treated fluoropolymer
layer;

Sealing layer 6, 6’: ethylene vinyl acetate (EVA), polyvinyl butyral (PVB),

ionomers, polymethyl methacrylate (PMMA), polyurethane, polyester or hot melt.

Example ¢):

Weather-resistant layer 2, 2: selectively soluble/dispersible fluoropolymers or
fluoro-copolymers, with a melting point below the laminating temperature for the direct
coating on the carrier materials 4, 4”;

Adhesive layer: polyurethane, polyester;

Carrier material 4, 4*: polyethylene terephthalate (PET), polyethylene

naphthenate (PEN), ethylene tetrafluoroethylene copolymer (ETFE) as well as co-



Carrier material 4, 4': polyethylene terephthal ate (PET),

pol yet hyl ene naphthenate (PEN), ethylene tetrafluoroethylene
copolymer (ETFE) as well as co 5 extrudates therefromin the form of
films or lam nates, alumnumfoils in various thicknesses; Adhesion

| ayer 5, 5'; | vur.et hane, .polyacry| ate or. surface-treated .

f | uor opol yrr%lft%%f%@gﬂgfe%@a'fnit o Ohféﬂnés Oréan?m%thr’lﬁﬁlé‘H’ém\}i%?i{FI N YRSt e
(EVA), polyyinyl butyral (PVB), iononers, polynethyl nethacrylate
(PMVB), pol yﬁ%fﬁﬁ%e, pol yester or hot nelt. Exanple d):

Weat her - r esi st a(r;% I ai/er 2, 2. selecti vel% sol ubl e/ di spersi bl e

f I uor opol yrers ofdBesionds! éopoPysrethangypphyacty e or iswdecsdiented Saponnlymer
| am nating tenperature for the direct treatnent on a pretreated
carrier nat&fal 4a, 4a'; Carrier material 4a, 4a': pol yet hyl ene
terepht hal ate (PET), polyethylene naphthenate (PEN), ethylene

t etrafl uor oet hyl ng bper & Gbr eth HTRMind sceimt (E64), polyvimyt buigmt @V B),
therefromin the formof filnms or lam nates, alumnumfoils in

vari ous t hicokmess@symgibiylesdtoawrylay PMBIA)Shalyyethyng pollpestes or hot melt.

pol yacryl ate or surface-treated fluoropolyner |ayer; Sealing |ayer
6, 6': ethylene vinyl acetate (EVA), polyvinyl butyral (PVB),

i ononers, polynethyl nethacrylate (PMVA), polyurethane, polyester or
hot nelt. A carFisiplg@terial 4, 4, which is selected according to
Exanples a) to d), is

Weather-resistant layer 2, 2 selectively soluble/dispersible fluoropolymers or
fluoro-copolymers, with a melting point below the Jaminating temperature for the direct
treatment on a pretreated carrier material 4a, 4a’;

Carrier material 4a, 4a’: polyethylene terephthalate (PET), polyethylene
naphthenate (PEN), ethylene tetrafluoroethylene copolymer (ETFE) as well as co-
extrudates therefrom in the form of films or laminates, aluminum foils in various
thicknesses;

Adhesion layer 5, 5°: polyurethane, polyacrylate or surface-treated fluoropolymer
layer;

Sealing layer 6, 6°: ethylene vinyl acetate (EVA), polyvinyl butyral (PVB),
ionomers, polymethyl methacrylate (PMMA), polyurethane, polyester or hot melt.

A carrier material 4, 4°, which is selected according to Examples a) to d), is
provided with a weather-resistant layer 2, 2°. The polymers for the production of the

weather-resistant layer 2, 2 are selected according to Examples a) to d). If, in this case,

as cited in Examples ¢) and d), a fluoropolymer or fluoro-copolymer is used primarily as



provided with a weather-resistant layer 2, 2'. The polyners for the
production of the weather-resistant |ayer 2, 2' are selected
according to Exanples a) to d). If, in tthis case, as cited in
Exanpl es ¢) and d) a fluoropolyner or fluoro-copolyner is used

primarily ag th res nt. layer, a filmthat is uniformin
its chenicaf Wf%thg ’icf’atfmtgﬂyqr’s ﬁlﬁh At is Pyt s Fl?emlf?&\ﬁié’\‘ﬁé‘wméﬁ%fh%al ly
di fferent pol yners fs cite | es and b), are wused, it is
al sO possi bPé))éP?fdug% %%?‘S?ﬁé‘?‘e’mcﬂﬁﬁgé O?Xrﬂﬁs\ﬁéaﬂ?ﬁéﬁﬁxé%w@ ahand|bypeq
2, 2'. In this case, the polyner raw nmaterials that are used are
varied in tH&dit Fsa"?slod?s§'ﬂll€ﬁ° Y5 olues mixpres fos dhe werthesresiantiayer 2, 2°. In
properties of the finished weather-resistant |ayer 2, 2' can be

modi fi ed or tepiastitlgaplymerany mesgrialtabat aeisedrare ivaedeia skeit tatiosweiah et the
resi stance and also to increase the bonding of adjacent conposite

| ayers, t hePkysical and/onghemicall prepentidsef fhe dinisbed wehthirenizant deyer @ wint e
the weather- resistant |ayer 2, 2'. The pretreatnent can take place,
on the one h@d'rﬂiedbyoxapmlzécb'mtahpmagﬂesim& addi ti onal adhesive, as well
as, on the other hand, by application of an inorganic oxide |ayer,

preferably a sil Teimroas tie vkeaji@iresisthiat ahbaltlePQndréRE te ML B F YHRA
phase. Furthernore, it is possible, as shown in Fig. 3, to perform

the pretr eatdBtfsit®fayéhah€ adrfibi@hateiLA! bedlretfoated beRi¥e Bﬂ%ﬁﬂé\\% tW@Jﬂ{@J
media in the system 10. Subsequently, the carrier material 4,

fed for coatdRnflapal 2NOrHAGRredtment Ehn"imegh} <k tﬁ%@ﬁﬂ%dr@ﬁ%@h@ﬂﬁm of

plastics are present in dissolved or dis rm As’

hal ogen- f r eg, QJAARLCadRad VL 3L %e@%ﬁ on g‘%l%gl%efr BindSBY 5;%19 Sﬁ&t Fan ?ﬁor&ﬁhéac{/xzéc

di sposal reasons. Furthernore ion or persion ca

dyes. Furt hﬁi’& é}x%fer&ll’); 4 Eﬁﬂc&f)&hh@ﬁyer, ti'latqg 3@;}8s@cadq'lrﬂ'onile \é%gltx% Fose to use

di spersi ons,

Furthermore, it is possible, as shown in Fig, 3, to perform the pretreatment of the carrier
material 4, 4° by means of physical media in the system 10. Subsequently, the carrier
material 4, 4’ is fed for coating a coating head 11, in which the weather-resistant plastics
are present in dissolved or dispersed form. As solvents, halogen-free organic solvents are
used for environmental as well as disposal reasons. Furthermore, the solution or
dispersion can have dyes.

Furthermore, during coating, it has proven advantageous to use dispersions, since
during production of a dispersion, the amounts of solvent can be significantly reduced.
For example, a flouoropolymer is dissolved at 40-100°C and at a stitring speed of at least
2800 rpm by means of an intensive stirrer or dissolver under reflux in 2-butanone.
Various fillers or dyes, such as titanium dioxide or carbon black, can be added to the

solution up to a proportion of 35% relative to the fluoropolymer that is used, so that a



during production of a dispersion, the amobunts of solvent can be
significantly reduced. For exanple, a flouoropolyner is dissolved at
40-100C and at a stirring speed of at |east 2800 rpmby nmeans of an
intensive stirrer or dissolver under reflux in 2-butanone. Various
fillers or . tf I Lexi de.or carbon, bl ack, can .be
added to thg}éﬁe;%] P?JEE ::%ﬁg%dp htgq%teggg oagh]?ﬂ Vé%thSFO% HASPiRg ?\iéd {5 Cerrigr

fl uoropoly LS. used, .so tha di spersion.i,s fornmed. The
latter is ggl%lteltrfeagi’\fi ’3f°]f ReTPs ?rﬁgea&%@fﬁzrn@mll eda)[eﬁgmggpﬁo&t e“ﬁeé’f-llz@f"i al
4, 4, for exanple a pretreated PET film The |ayer thjckness of the
weat her- re&f® @h@y‘?@gép “?}g‘é‘e,s Iy aRge ¢ 268 o0 iy forgg@plss 1ssorteplisg by m
for exanple, is controlled by adjusting the roll gap in the coating
machi ne 11. agMingigsro ¢ap vthraeating arackine 41. The thinepatetlauhteriah 41 4ids then
deflecting rollers 9a to a dryer 12, in which the solvent that is
used is evéjsorathedefiacting milersfiate esrysf 1han whish t1800vanttha@d Gedixhaust
air and tenperature adjustnents in the dryer are selected such that
a bubbl e- f r eegpocited at Gatperauresofibeocksn §0°C anbhiB0r@ S Eohbakt 40ind @8Hhpesatin: ent
of 0.3 - 0.6%is used as a criterion for the specific tenperature

adj ust ment . afjugtnbes MOhE dryeP SreGakEkESuch Bl bibldfred dry HAling & Ui ded
with the layer 2, 2' is fed via a deflecting roller 9b to the

storage rol Irhd 2sansl smuﬁk%oﬂﬁnpir,o@—eo.k%i%g%cdgkQc%ﬁéﬂgdgfd\}mé){ﬁg&ﬁ?r ocess

step, the carrier material 4, provi n one si he

weat her - r esi gt 2 oL 2', can now be coated on the still
uncoat ed sur‘?Acehg{:gé vmmt%ﬁt' the adhesion layer 5, 5. This is carried

out 1 1, e of HIBCHHELSR LRk hAcI9'R b0 Bl IR 2 2 b
BL; glug;ISI yAg%%dghgﬁpggaﬁ%gg % thte rs]t%ra]:gl‘e: foil P3Da?1|dywrr0%rn ug%g tl?eelat(%ﬁg?m cally or
In an additional process step, the carrier material 4, 4°, provided on one side with
the weather-resistant layer 2, 2°, can now be coated on the still uncoated surface side with
the adhesion layer 5, 5°. This is carried out with use of the system that is shown in Fig. 3,
whereby polyurethanes as well as fluoropolymers are used as starting products. Afier the
coating, the fluoropolymers can be chemically or physically surface-treated.
For the production of the encapsulating material 1, I’ as shown in Fig. 1, the roll
is now cut to length in batches and connected in conventional laminating processes to the
sealing layer 6, which can be selected according to Examples a) to d).
A composite of the layers 2, 4, 5 and 6 or 2°,4°, 5° and 6° is added by the
laminating process, but the further hardening of the plastics that are used in the composite

is carried out in the finishing of the photovoltaic module 17, which, as shown in Fig. 4,

can be carried out, for example, by a so-called roll-to-roll process.



For the production of the encapsulating material 1, 1' as shown in
Fig. 1, the roll is nowcut to length in batches and connected in
conventional |aninating processes to the8 sealing layer 6, which can
be sel ected according to Exanples a) to d). A conposite of the |ayers

2, 4, 5 and 6 or;2,, 4',.5 and 6, is added by.the. |am_.nat.

process, but thelri‘ztmﬁtcﬁ%el’ fcﬁaef‘%ﬂleﬁac %cﬁartcgﬁilgsweﬁz?’i°8§S‘Ttﬁ’§t°fgf’é‘b[}g8@r peil
the conposite i.s carried out in the finishi of the photovaltaic
modul e 17, JReeiS B s Srremelginematesl I penehgr epergsdging mefprial layer 1
exanple, by.a so-called roll-to-roll process. 8 In this case, for
exanpl e, thé® SBPYF LR es%"?f’%?ﬁsﬂfa%%ﬁ'&;@{“ie ?‘Fﬁ t@thepplaycabl system) 7arln dus |
types, is applied on the encapsul ating material 1'. Another

encapsul at i K&enRE Brfesipl Welpdhat are drawn @%ﬁ@éﬁhﬁ porage Kl Dppitssire &ddn eachge
roll 9 and fed to the solar cell system?7. In this case, the

mat eri al welsasethaheating s@tenvid of Faf novhichthe encapaudpting olater@lsar, 19are Aeaed
fed in each case to a heating station 14 or 14a, in which the
encapsul at i ntleashtosthe sdfening tmpaaterehd fiteesdalingtiatee 56, A6 atrbaslis ik dedigg a
tenperature of the sealing layer 6, 6'. As a result, the design of a
conposi t e betmpesite blterctrathedsyeds 1,1, onthe dnbdamt) anditBdolabidl syfiemFQbiihe
cell system 7, on the other hand, is ensured in the roll gap of the

cal ender st athephund His eduraiCihitenellbheofaE 88idestaidn 15NITS £RBROGE herdahs:
the conplete cross-linking of the polymers used in the encapsul ating

materials, bARISYRPSHNOS thodnipidiethollikifeithd\biphert LG idfhe The

conposite 17 for a photovoltaic nodule can be stored on the storage

roll 9b and eﬁ&Bs@ﬁin&gﬁH@%{'ﬁ%, tﬁeréﬂn%bér?;%s{t@fstf@cf tol dheBiftH ke 1%.8 F@E g(%xposite

Rel atively thin material syst particul ar as” regar

weat her -r es il??(ﬁ'rét h{)!o@é{ ic foddle ta&%tﬁgﬁjﬂ &% &ie%%?:%qull b‘tpgndc coa%tbie Nhoved

process accordin o the 1 nvention i
from the latter in a suitable manner.

Relatively thin material systems, in particular as regards the weather-resistant
layer 2, 2°, can be achieved by the coating process according to the invention in a
photovoltaic module 18, whose layer design is shown in Fig. 1.

This has the advantage that with removal of the photovoltaic modules, the
proportion of fluorine-containing polymers can be reduced in comparison to
commercially available module superstructures.

Furthermore, it is possible within the scope of the process according to the
invention to produce not only a chemically uniform polymer film for the coating 2, 2°,
but also to prepare a mixture that consists of various polymer raw materials in varying
ratios. As known from the prior art, the use of polymer films was essentially limited to a

polymer type. According to the invention, however, a mixture can be prepared for the



phot ovol tai ¢ nodul e 18, whose |ayer design is shown in Fig. 1. This
has the advantage that with renoval of the photovoltaic nodul es, the
proportion of fluorine-containing polynfrs can be reduced in
conparison to comrercially avail able nodul e superstructures.

Furthernore A'tﬂerjrg | [ 0CEeSs, ac

. i.b i.thi he . di
wedtherirByBa Tosel, @Wfdtst“’hgﬁk*ft{}]ee uSRE A S %%?gu PRSP e

to the 1inven

filmfor the.coati 2' . . but . also.,to.prepare a m xture that .
consi sts of ﬁl\’/‘gk?elg(? ﬁé}ﬂ‘ﬁé’ grean be g0 dﬁﬁﬁ%ﬂf‘ ngfgizﬁ‘?\}]aﬁ"%"ﬁéf Cféf’léﬁiie[’tyss?kﬁ?n and
known fromthe pri art, the use. of polyner filns was essentially
limted to %POTQ§%ﬁﬁﬁpQWHﬁgFmﬁéyﬁ?ﬂﬁﬁEﬁ@BxPﬁ% i nvention, however, a

m xture can be ﬁr&Pangg for the 9 weather-resistant layer 2, 2', in
whi ch the physi cBf°PSReRndy ook reeduchenis epqroricabm rreeess, inge gigdlickness of
coating 2, 2' can be nodified and optim zed in any way desired by
sel ection aie weatheronesistanstlaenad, ds tedeedy and thistte aradunts dfaelativedy costiyl.

| ndependent|ly thereof, production is economcal in process, since the
t hi ckness oftuorenpdymgss ednehe redusedt gt proespecanthe pRifoinsdrir ditic echichamstntiilys
the amounts of relatively costly fuoropolyners can be reduced. The
process canfabiltaprsithicomeadionmf dietpuocend By selegant ilelpolymdaaid sotvahe shat fre
execution of the process. By selection of the polyners and sol vents

that are used terhpsimereatntes, WHEQAS adviAtagfoudlyebetibia 8D e P8PLY aB 84 NEED
80 and 180C, are adjusted so that an energy-saving inplenentation of

e o oo RS R Rh ko s ORI g (D

PRl N

encapsul ati 29 gﬂltb%rgdﬁlls?éd.t %@tadj%rst?ng this layer thickness, a large number of applications of
the photovoltaic module are possible with use of the encapsulating materials that are
produced according to the invention, and said applications range from small energy units

for emergency telephones or campers to large-area roof and fagade systems and also large

units and solar power plants,



produced according to the invention, and said applications range from
smal|l energy units for energency tel ephones or canpers to | arge-area
roof and facade systems and also large !nits and sol ar power plants.
10 Caims: 1. Process for the production of weather-resistant
| am nates (1, 1') for the encapsul ati .0of solar cell systens (7),
characterized in that at |east one weather-resistant pl astic |ayer
(2, 2') is applied on a carrier material (4, 4'). 2. Process
according to claim1l1, wherein the weather-resistant plastics are
selected fromthe group .of . .selectively sol ubl.e fluoropolyners or
f1 uoro- copol ynefs?’roé:g?s P%?jg?f"dﬁﬁtf%ﬂf&feﬁtgﬁé@?ls@wll?‘EB’ﬁ é(%é the 55
m xtures therefrom 3. Process according to claiml _or 2, wherein
the weat her - r esi st &REPHIaHON;o §°1f?“h%\"f1 S¥¥TaY - chiragierzsr in fhohatdest e a
di spersion are applied on the carrier material (4, 4'). 4. Process
according to cl ai mY§athi@hessant Rlastic SYPURi Bhisepplidsyser erey reaterich(4nd)).
dyes. 5. Process according to one of clainms 1 to 4, wherein the
process tenper at ur &rqcgss agefjrdige seiclzim b whareiretho fwebibemeeintaBOplastids 480C.
6. Process according to one of clains 1 to 5, wherein the
weat her -resi st ant sgé¢cisstfras tar goapyfistlectiviely saldbiyfbrordgolakeresslaio-5 t o
50 m 7. Process according to one of clains 1 to 6, wherein the
weat her - resi st ant kappbyrmer§, 2¢ry2itds, pelyiirethsoafienhes 43 vidles viistubds @hdrd fait.
wave range and in the near UV-

3. Process according to claim 1 or 2, wherein the weather-resistant plastics that

consist of a solution and/or a dispersion are applied on the carrier material (4,
4,

4. Process according to claim 3, wherein the solution or dispersion contains
dyes.

5. Process according to one of claims 1 to 4, wherein the process temperature is
adjusted in a range of between 80 and 180°C.

6. Process according to one of claims 1 to 5, wherein the weather-resistant
plastics are applied in a layer thickness of 5 to 50 pm.

7. Process according to one of claims  to 6, wherein the weather-resistant layer
(2, 2°) is transparent in the visible light wave range and in the near UV-
wavelength range for light beams.

8. "Process according to one of claims 1 to 7, wherein the carrier material (4, 47)

is selected from the group polyethylene terephthalate (PET), polyethylene



wavel ength range for |ight beans. 8. Process according to one of
clainms 1 to 7, wherein the carrier material (4, 4') 1is selected from
t he group pol yethyl ene terephthal ate (PET), polyethylene it

napht henate (PEN), ethylene tetrafluoroethylene copolynmer (ETFE) as

wel | as co-extrudat t her 0 . Process accordi to of
claims 1 to 7, whel aé’?lﬁlef’ﬁtg (@I&}' ?%‘V%H%F’g?ﬁ‘ﬁﬂmW?e%Ofp&?’?e’é@q%r%@lPr? Pethas
foil. 10. Process accorcHn toone of claims 1 to 9, wherein the
carrier material (4% ate?éhebﬁf‘fﬂf’gf'cal |y and/or chenically pretreated
before the coating, 11. Process according to one of clains 1 to 10,
wherei n an i nor gant FPCERiA8EPT 13%@%"“%‘1%&&&“1‘551 Weh Bdretthe Furen mateRaibd)
phase is applied opn the carrier material (4, 4'). 12. Process
according to one ofs&alympuwe fpih 10, wherein an adhesive is applied to
the carrier material (4, 4'). 13. Process according to claim12,
wherei n a pol yurlék Rexessgecosding esensrof glahiessi todd, wihereistbd cagemmatadalds,ide.
14. Process according to one of clains Ito 13, wherein an adhesion

| ayer (5, 5') is =mpsiealyomdfohchenricadlatpedresiedbefofe thiveoatiagr i er

material (4, 4'). 15. Process according to claim 14, wherein the
adhesi on | ayer (1, P&cyssiascopdiagar @t of bipings prol Ifewh&ysita@ihorganic oxide layer
surface-treated fl uoropol yner/fluoro-copolyner |ayer, or a

pol yur et hane or pothysisrgpaited franeke vabbr pHakoie @Fﬂieﬁ%ﬁ@lﬁ&ﬁa&%rh&t&{aﬂmfb.df
or 15, wherein a sealing layer (6, 6') is applied,

12. Process according to one of claims 1 to 10, wherein an adhesive is applied to
the carrier material (4, 47).

13. Process according to claim 12, wherein a polyurethane or polyester adhesive
is used as an adhesive.

14. Process according to one of claims I to 13, wherein an adhesion layer (5, 57)
is applied on the uncoated side of the carrier material (4, 4°).

15. Process according to claim 14, wherein the adhesion layer (5, 57) is prepared
by a primer system, a surface-treated fluoropolymer/fluoro-copolymer layer,
or a polyurethane or polyacrylate layer.

16. Process according to claim 14 or 15, wherein a sealing layer (6, 6°) is applied,
adjoining the adhesion layer (5, 5°).

17. Process according to claim 16, wherein the sealing layer (6, 6) is formed
from the group cthylene vinyl acetate (EVA), polyvinyl butyral (PVB),
tonomers, polymethyl methacrylate (PMMA), polyurethane, polyester or hot

melt polymers.



adj oining the adhesion |ayer (5, 5"). 17. Process according to claim
16, wherein the sealing layer (6, 6') is fornmed fromthe group

et hyl ene vinyl acetate (EVA), polyvinyl Butyral (PVB), iononers,

pol ynmet hyl net hacrylate (PMVR), pol yurethane, polyester or hot nelt

| 12 18 L.t t
ggc)c/)?glr?lg to one ofLﬁ %Iogl tnga %’gaﬁ nm\l\‘floscd a]tuiﬂg%ﬂgs&&ﬁ?‘?ré‘r’?gé‘? gnac&"?a‘msu"
hot | t dul 7 | [ 1 t

Dol Ted oo ona of ﬁh”ﬂfﬁf}ﬁ%?@ o ol dhofovoliye iuule s DovrTrey s St
18, wh th duct phot | t dul 18

carri egrglutn byeap(r:gsH%ngﬁng §aPlﬁﬁ'Hr?3t° Oap%glﬁggéagesnﬁjﬁu%ﬁl CI(‘I a) pIrZ-

conposite (17) f énq tovoltalc mpdul e (18) is produced. 20. Use
according to cl ai P%F‘h“ pigr 18, pebersingheprofustiop pf thgephotovoltaic module
pre-conposite (17) . nore flexible type of solar cell is used. 21.
Use according to clf gﬁ)n‘f qaTicd P baiarsontimiops lsthinating proogsstihevhidiot weol t ai ¢
nodule (17) is carried out by a batch process. 22. Use according to
one of clains 18 tsompositeh(éV)dpnthaphatosdlamrmaiald (18)ispanmiu¢et), one t hat
consists of silicon solar cells is used.

20. Use according to claim 19, wherein for the production of the pre-composite

(17), a more flexible type of solar cell is used.

21. Use according to claim 18, wherein the production of the photovoltaic module
(17) is carried out by a batch process.

22. Use according to one of claims 18 to 21, wherein as a solar cell system (7),

one that consists of silicon solar cells is used.



