DESCRI PTI ON WAVELENGTH CONVERSI ON TYPE PHOTOVOLTAI C CELL SEALI NG SHEET AND
PHOTOVOLTAI C CELL MODULE Techni cal Field [0001] The present invention
relates to a wavel ength conversion type photovoltaic cell sealing sheet and
a photovoltaic cell nodule using the same. Mre particularly, the present
invention relates to a wavel ength conversion type photovoltaic cell sealing
sheet which contains no uItravioFﬁ§K§§§?ﬁgqr ot her than a fluorescent
substance; and a photovoltaic cell nodule using the sane. Background Art

[ 0002] Silicon crystal -based photovoltaic cells generally have a | ow

sensitiyi ight i ' ' h e ) been
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i nprove the conversion ef ppgyaioniiKicenier tiomsupe! i ght in the ultraviol et
region to a light having a wavelength in the visible or near-infrared

r egi onTechmidabField n Japanese Patent Application Laid-Qpen (JP-A) No.
2003-2@@3&%, JP 2003-218379A, Japanese Patent Publication (Kokai) No.

HO8- 00 . JP 2001-094128A, JP 2001-352091A and the |ike, there have been

proposed a nyRbSfest il RANGH RLASs th AWMk ddgvasioh h‘ﬁpel pidfdvoltgieekNi ng
surface side of a photovoltaic cell a layer in which a fluorescent

subst gag@éi_ng shees aer 2 phatavaltaic ¢dlighedulp usingdhivehangt Moreputiaulady.dbe present _
contri oyt “&} }e?atgs%ﬁrwaﬂ/%ﬁﬁrgﬁtéo%@er?i%ﬁg%‘r’f)g %Esdn@ﬁ?ﬁ Q@il?@a:{@g%ﬂ&tt D@ @ Tight in

the ul fPEUEHS ntrared region con th'on to power

gener atbmink Ao bhQvidétabsdrbghithanreat 4 1edre§d@80s3ibstance; and fphétbesltaicl1l

2006- 303033A proposes a nethod for incorporating a rare earth conpl ex,

whi ch medalerusingtee 8% subst ance, into a sealing material . Mor eover
conven%&g§?5$¥hﬁﬁthylene-vinyI acetate copolyners that are inparted with

t her nose ng property have been widely used as a transparent seal ant for
phot ovpdao@ic cells (see, for exanple, JP 2005-126708A and JP 2008- 159856A) .
[ 0004] As such sealant (al so referre o as "filler” a.resin
having an et Aijcen eryﬁah%sea@g?wgﬁ% 5@%&?@%@% vy oeiopaifiviEs b HEH i s
usual | yhSRhAYREHrBA. | MRt A0hasiREh 3HERpRA to HicadVd REIRln ARSAY RAkitive

wavelength region and improve the conversion efficiency by converting a light in the

ultraviolet region to a light having a wavelength in the visible or near-infrared region. So far,
in Japanese Patent Application Laid-Open (JP-A) No. 2003-243682, JP 2003-218379A,
Japanese Patent Publication (Kokai) No. H08-004147, JP 2001-094128A, JP 2001-352091A
and the like, there have been proposed a number of techniques for providing on the
light-receiving surface side of a photovoltaic cell a layer in which a fluorescent substance is
used to emit a light in a wavelength region largely contributing to power generation by
converting the wavelength of a light in the ultraviolet or infrared region having small
contribution to power generation in the solar light spectrum.

[0003]

Further, JP 2006-303033 A proposes a method for incorporating a rare earth complex,
which is a fluorescent substance, into a sealing material.

Moreover, conventionally, ethylene-vinyl acetate copolymers that are imparted with
thermosetting property have been widely used as a transparent sealant for photovoltaic cells
(see, for example, JP 2005-126708A and JP 2008-159856A).

[0004]
As such sealant (also referred to as "filler"), a resin having an ethylene-vinyl acetate

copolymer as a principal component is usually employed and the sealant contains an



[ 0005] This ultraviol et absorber absorbs harnful ultraviolet
radiation in the irradiation light to convert it into harnl ess heat energy
within a nolecule, thereby preventing a photodegradation-initiating active
species in a polynmer from becom ng excited by ultraviolet radiation. [0006]
Exanpl es of commonly used ul travi ol et absorbers include those of
benzopnﬁﬁgﬁ%ﬂgg§§&ﬂ benzotri azol e-based, triazine-based, salicylic

aci d- based cyanoacryl ate-based; and in particular, benzophenone-based
ul travi@0oé] absorbers are mndely used since they are capable of highly

preventing t phot o egrad f et hyl ene Vi acet.at e cop
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[ 0007] 4 convert Mmé%lesg ﬁ@a@%@é%ﬁ%thﬁ%ﬂn‘o[&ulfe' heFebl Qfeveh@ioyol taic cells
have a | ow power generation efficiency due to the inclusion of an

ul t r avpbitedegaivbtiohénitiatitkg active sprsisaus @ pohyeneaifwor edoonngs greted bynubfavides

ul travi t absorber slightly overlaps with the sensitive spectrum of the
photovH%F§18 cell. Yet, there has been a problemthat a sealing film

cont ai mpoog] no ultraviol et absorber has a | ow anti-weatherability and is

t hus not practi cal 0008] The present invention was made in view of
t he above- deEEthbﬁO%%E@n@ﬁEU&ﬁﬂﬂgﬁwébﬁé@@ﬂ6¥sHﬁbﬂﬂﬂﬁﬁéﬂf invention is to

PO OB BB SRR, RAPUFS RS RI GNRL (AL GrE S Agal g sheet whi ch

anti - V\Bjﬁinl@@cﬁr@luté bisyd; Mdan paffh@ﬂ}aﬁ Qbﬂidpﬁefﬁrﬁbﬂa@é&ul{r@ﬁ@&l absorbers ark videlger to
sol ve the above-descri bed | ems, the present inventqrs jntensively

st udi eldseriingedheycare papabl héghlwq*@mala/@a@ ehefrdegsadating of sthlsneypw!

phot ov ealing sheet to contain a dispersion nediumresin and a
quoreg%%%%ggﬁﬁg%gﬁce havi ng an absorption wavel ength peak at from 300 tun
to 450 nmand by controlling the content of an ultraviol et absorber other

than the fluorescent subst t ss or less with respect
to 100 parts by nmass of tﬁﬁggﬁgﬁgﬁgégﬁgﬁéhéﬂﬁﬁ? sin, the power generation
ef fici epferh$td BELRNEbyaRdniig alReNGsflescri bed fluorescent substance itself
functions as an uItraV|oIe absorber, thereby conpleting the present

i nvent {8¥7][ 0010]

However, transparent sealing films for photovoltaic cells have a low power
generation efficiency due to the inclusion of an ultraviolet absorber. This is because the
absorption spectrum of the ultraviolet absorber slightly overlaps with the sensitive spectrum
of the photovoltaic cell.  Yet, there has been a problem that a sealing film containing no
ultraviolet absorber has a low anti-weatherability and is thus not practical.

[0008]

The present invention was made in view of the above-described problems and an
object of the present invention is to provide a wavelength conversion type photovoltaic cell
sealing sheet which improves the power generation efficiency without impairing the
anti-weatherability.

Means for solving problems
[0009]

In order to solve the above-described problems, the present inventors intensively
studied and found that, by allowing a wavelength conversion type photovoltaic cell sealing
sheet to contain a dispersion medium resin and a fluorescent substance having an absorption
wavelength peak at from 300 nm to 450 nm and by controlling the content of an ultraviolet

absorber other than the fluorescent substance at 0.15 parts by mass or less with respect to 100



The above-descri bed wavel ength conversi on type photovoltaic cell sealing
sheet not only converts, by a fluorescent substance contained therein, a
light of the ultraviolet region in the incomng sunlight, which is of a

smal |l contribution to photovoltaic power generation, to a |light having a
wavel ength contributing to power generation, but also absorbs ultraviol et

l'i ght exent H;-Qﬂg- ﬂﬁrﬂg? AN tHeM R bt NGatfnt NG chbso9iq a
polynergg%gtalﬁggﬁlnd% eggga an gsg%Fkﬁ#%ﬁ?ggcdﬁlnégexgl ed; @ﬁerefore,
Bot h aaid thh apovedesgabetr fiidrescesfsiibataerdigedfichcants aswmatltigvialet dbisbsbecan be

attai ned. Accordi ngly, the wavel ength conversion type photovoltaic
cel | s§§ﬁ¢ﬁ§°§ﬁ@§¥@%@%ﬂ¢ﬁ? PEB9he present invention can inprove the power
generag%g@]efficiency and prevent a reduction in the anti-weatherability as
compar t0 conventional wavel ength conversion type photovoltaic cel

seal i ng sheeThke atkivatdesgibet vavplergtbebnvarsiemtyperphbvaliait otll seabing Flg@1ngt

The wavel engt h cponver si on e, photovaltajc cell. i ng,.sheet according to
(he pr ESErOT SRt b guotesrnt e Boerapes o anieh PELF RIS FHAB s con
mat er i gle iR@hing s@MNi MR SOKE 1sUT aWahAB SAGTHRALBE alpiitovolard PR kenetafonNiv and has
a content of an ultraviolet absorber other than the fluorescent substance

of 0. 15gpdravngn/wanebagtr cangdltingtio ppweiganeration, oo alsa pbsprbyulragisleptighthe

or o or Kb sl R REE pR SeBRE ot BB Rl R BOSRINE . ol
modul e sReEabA Bigoithgl dXQitaT; eeelord, BOEN4 high poasr gerehaioa\tlidiaicy 2ael | and t he

above-descri bed wavel ength conversion type photovoltaic cell sealing sheet
provi dégi-gigaherabdiy caebealiAineg surf ace side of the photovoltaic cell.

EFFECTS OF | Wwfn%h{l}%%ﬂelegg? cony%bx’g@g&gdée{}?mtt&o?tgﬁ é:@fl @éa?iwg \,%h&\{ent ion, a

wavel engt h convers ype photovo seal 1 ng sheet Ich inproves
t he powasordieg e thtipessestfifivantieneyn inhprboeitheipopai pérmegatiohefBciencyvendtpheraba | i ty
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That 1s, the present invention is as follows.
[0011]

The wavelength conversion type photovoltaic cell sealing sheet according to the
present invention contains a dispersion medium resin and a fluorescent material having an
absorption wavelength peak at from 300 to 450 nm and has a content of an ultraviolet
absorber other than the fluorescent substance of 0.15 parts by mass or less with respect to 100
parts by mass of the dispersion medium resin.  The above-described fluorescent substance is
preferably a europium complex.

{0012]

Further, the photovoltaic cell module according to the present invention has a

photovoltaic cell and the above-described wavelength conversion type photovoltaic cell

sealing sheet provided on a light-receiving surface side of the photovoltaic cell.

EFFECTS OF INVENTION
[0013]
According to the present invention, a wavelength conversion type photovoltaic cell
sealing sheet which improves the power generation efficiency without impairing the

anti-weatherability and a photovoltaic cell module are provided.



Enbodi ments of the present invention will now be described in detail. It is
noted here that those nunerical ranges that are stated herein with "to"

i ndicate a range which includes the nunerical values stated before and
after "to" as the m ninum and maxi num val ues, respectively. [0016]

<Wavel engt h conversion type photovoltaic cell sealing sheet> The

wavel engt h conversion t ﬁhﬁﬁg&ﬁhﬁﬁm@@bﬁmﬁ\j@ sheet according to the
on the Tirght-r

present invention is use eceiving surface side of a
phot ovi}xidj c cell nodul e. The wavel ength conversion type photovoltaic cell

seal i ng_ sheet. according to the present invention contai a di spersion
nedi u rlgsﬁnlglén 150 $QEHAES BORTS HB%aﬁé’FFé"éS AR W%EBE&qt%WIRﬁE\f&ﬁengt h
peak af fi;RM 300 to 450 nmand has a content of an ultraviol et absorber

ot her than the fluorescent substance 1 of 0.15 parts by nass or less with
r espec BestdvddiOfop SatrgingyOutdlssIngéntidne di sper si on medi um resin. [0017]

(FI uorf(chlsgt subst ance) The fluorescent substance used in the
presen ention has an absorption wavel ength peak at from 300 to 450 nm

From the st apgpgiitientyfofehd Sebdny HlvénfSENAMdW e deRRBtPRaREACal] BRwicdi tiating
active species of a polyner contained in the wavel ength conversion type

phot ovbtredhat thrsk humeritdl mapgsh dat aferstatecdleaseinivith 'dx cindisdte aaags Wvhescent
subst anc sed in th esent d.nvention.is. Ql I, € S tion
vavel eHbcf ef)ﬁ“:gwug{enfglo‘;r%\h%épaieg brQse A fter™t6 a%fﬁg}”ﬁ{]@g%e@gﬁ@%gﬁgt ance

used i Ral:BE rdpeaRALy. i nvention nay be used individually, or two or nore
t her eof mai be used in conbination. [0018] Exanpl es of fluorescent
subst affH6sui t ably used in the present invention include organic conpl exes

O o 2 SRR MR A Geiol RBC SRIRNGN EULPRLAL GARI exes of samarium carp exes
are preferred; and europrum conpl exes are re preferred. By using
a eur opi um cohpherelagth benvelsi@r gpe phitosellrid exilosealing oot wealdimito thel | nodul e

Corpl SR SEH BYPBORL Fhon i K SoEORBETBIAEE SUeg] HBTBVIRS Bk PIERe T od
oL 19 il B3 NGLONAL s el enpops o (e
[ 0019] invention contains a dispersion medium resin and a fluorescent substance having an
absorption wavelength peak at from 300 to 450 nm and has a content of an ultraviolet
absorber other than the fluorescent substance 1 of 0.15 parts by mass or less with respect to
100 parts by mass of the dispersion medium resin.
[0017]
(Fluorescent substance)
The fluorescent substance used in the present invention has an absorption wavelength
peak at from 300 to 450 nm. From the standpoint of effectively preventing a
photodegradation-initiating active species of a polymer contained in the wavelength
conversion type photovoltaic cell sealing sheet from becoming excited, the fluorescent
substance used in the present invention is one which has an absorption wavelength peak at
from 300 to 450 nm.
The fluorescent substance used in the present invention may be used individually, or
two or more thereof may be used in combination.
[0018]
Examples of fluorescent substance suitably used in the present invention include

organic complexes of rare earth metals. Thereamong, europium complexes or samarium

complexes are preferred, and europium complexes are more preferred.
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In addition to a central elenent, europium (Eu), a europi um conpl ex
requires a nol ecule which serves as a |ligand; however, in the present
invention, the type of the ligand is not restricted and the |igand may be
any nolecule as long as it fornms a conplex with europium [0020] As
a fluorescent substance conposed of such europiun1conp|ex for exanple, a

rare earth Qleqit he
production H%fﬁ&ﬁéogﬁﬁﬁlﬁiﬂggéﬁlA% gﬁﬂgﬁgﬁ%ggb ﬁQﬁ%ﬁﬁgﬁbged in Masaya
M t sui sioidule Bhaiingia Highquootdr geflaktign efflcieasshiniag be }r&aﬂlakch Aramopiuin cdvibplex . Chem

2003, 13, 2875-2879 be referred t he pre t
i nvent PRIYexts ﬁggh‘i laéb?dnqﬁf‘wgl% FFgé%‘rfﬁlaékéhit o 'i‘%tredr '@%qu?‘lgfqb@glql?%\ﬁéil&ri’, as a

neutr alyabaaﬁ%@ﬁco%fsk)&f%fhbﬁn@fmhe Pk PSR PRE BRhAl & B /Y Sove@npounds,
ni trogen-contal ning aromati ¢ heterocyclic conpounds, il-diketones or

phosphgeaeraiondes photovtaé eslt.ed. As the ligand of a rare earth conplex, a
O-dikehﬁﬁg represented by the formula : RI COCHR2COR3 (wherein, RL
repres 1 an aryl group, an al kyl group, a cycloal kyl group, a

cycl oal kyl al ydddfoa4s a caftrA Rt fdiRn PEu)da Stipiunt uémgex Rieees thereof;
R2 represents a hydrogen atom an al kyl group, a cycl oal kyl oup,

cycl oammildculekwhiclysavgs, as ardigand) h(wevglr, guhe oresent 1&Yﬁgrﬂtlog,rtb@bfpe@ﬁg1eﬂ@n dis

Cye oary s o) ufARRnnR) of el mgBit UL RY ot ¢ ner eor)

may al sgop@ntont ai ned. [0022] Speci fic exanpl es of the 13-diketone
i ncl ude acetylacetone per fl uoroacetyl acet one, benzoyl- 2-furanoyl net hane,
1, 3- bi E{030byri dy1)- 1, 3- propanedi one, benzoyltrifl uoroacet one,

benzoyl aceto t r o}

di (4- bronD)b%%%géPﬁg%qgﬁggzﬁggenzé?%ESF Chehh;ugﬁﬁﬁggﬁ%hﬂfe§mn?%é%gge

1, 3-di eatﬂmﬂpl& mchﬂaﬁﬁ(ﬂ" "Dﬂn)@phen may be employed. As for the production method of

p-di (4,4 6, 6, hept oro 3- hexanedi no benz

4,4' - dEH@ﬂFﬁ) bfgﬁ s disleseiad et i %Uﬁﬁpgﬁwa&i%ﬂﬂn Tokuji

di napthg Ihﬁ’gt\hﬁ&% Alﬂénpd ‘Efal‘l/lgﬁék r?feﬂ?@@@?) 13, 2875-2879 may be referred.

di ( per or 0-2- pr opoxypr opi onyl t hane

1, 3- dl(m%Mhlenyl) 1, 3- propanedlone 3- (trlfluoroacetyl) d- canphor,
,6tr|HLJrg 2-di.net h

1.2 2 6 e ﬁfes;erﬁ ér&vai:flp gé @g%l% SP %)dji‘l@%m not restricted; however, as a

o 7 Kmﬁre@ hgaﬂl‘? BirBbHRI RS, @U@Qé@é&ﬁén&g%@ﬁﬁ@élﬁﬁbdﬁﬂ&s nitrogen-containing
uryltrifl Goroacet cne, hexaf | uor oacet yl acet one

he pamiatio bgigmcyplngompqyad'p Hodiketones or phosphine oxides are preferred.
5,
t

t

5, 6, 6, t af | 1- 1
hoxydi bgﬁ 5\1 eafgra%g lé]gz:i\ gare ﬁ;gr%hé Iol>)e<1 y%ea) zéﬂ}(% g 8?%’?%%18%?%&%6 formu}a
hyl coCHteprdiadens R! 2epraehishayrtirdrbip) an akgeonp, a cycloalkyi group, a

(2-pyridyl)benzi m dazol e, 5, 6-di hydroxy-10-phenant hrol i,ne,
phe ny&d@l@@lﬁyhgr@u%@ﬁ@églb grg,lgg grz'cb:p.@stltution product thereof; R represents a

Bﬂgﬂy% § % E:Pﬁ arﬁali(g’[ O%H@%r %?@gpyr Pye{ @}Zc?daﬂ{ylalkyl group, an aralkyl group

phenyﬂmﬁaﬂjﬂ?gﬂtb)aﬁ -ahdtR’ Iréj)mmlﬂmedryﬂgxﬁum)amaﬂqﬂ group, a cycloalkyl group, a
éﬁengfclgal]gy 6‘3%453&31’?3'5‘%&@1 grouplgr a su%sgtﬁplgr? Br% Iuccz)tr!delereoﬂ may also be

3,5 ienyl met hoxy) phenyl1] - 1- (9- phenant hryl) - 1- pr opane- 1, 3- di one,
[ z tﬁ,Q I h ) ph ]1-1-( h h ) - di
,5-dinmethyl-1,1,1-trifluoro-2, 4- hexanedi one,

phenﬂlﬁz](z thlenyl) 1, 3 propanedlone

by v el e b o i s plansg) one
eﬁ Pf @Hﬁﬂaﬂ&ﬁm@tlﬁh@qpi Bﬁ?ﬁbgﬂ'@}d) 1 3—propaned10ne benzoyltrifluoroacetone,

B
-tr uor o- 1-( 2- napht h t anedi one,
focmzfobzlmctgn@ S&Mmmmlfpyxyl 2 t]zuﬁmgkaﬂ@@tp@qq:@ne di(4-bromo)benzoylmethane,

tetr edione, 6, 6-t.et ranet.,hyl- 3, 5- oct anedi one,
qe%(fy e'5dﬁle %?H@Eﬁqglﬁ% Fthageol, %dfdrya%tlf‘?yarogmgdb%teanedl one,
tpfch@ilj 49 'SQS é-éﬂlkﬁthﬂﬂdlr%)l' j—h@xdh@ﬁlﬁﬂfl%@lﬂ@le{ I EAYimethoxydibenzoylmethane,
ropanedi one, benzoyl acet one, di benzoyl acet one,

|pheny -

batéydwlﬂrrét3hﬁgh@tar@dmn%41@@mﬂwﬂmﬁéane3drpml@ml@éﬂlaa%e 2, 4-di one,

i met hyl pent ane- 3, 5-di one, 2-nethyl -1, 3- but anedi one, 1,3-butanedione,
nyl - 2, 4- pent anedi one, 1,1,1-trif|uoro-2,4-pentanedione,
-trifluoro-5, 5-di nethyl-2, 4- hexanedi one,

6-t etranet hyl- 3, 5- hept anedi one, 3-nethyl-2, 4- pent anedi one,

yl cycl opent anone, 2- acetylcyclohexanone,

t af | uor opropyl-3-t-butyl -1, 3- propanedi one,
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Further, as a nethod of enclosing the above-described fluorescent substance
in aresin particle, any conventionally used nethod nay be enpl oyed w t hout
any particular restriction. For exanple, the above-described fluorescent

substance may be enclosed in a resin particle by preparing a m xture of the
fluorescent material and a nononer conpound constituting the resin particle

and po I 1 Xt i r ﬁg}% preparing a

m Xt ur%Yﬁﬂ?%%%%BWﬁ%ﬁﬁ)e%ﬁ%% 33%{2;%%%15@ 1dj3§ &? Ié:lpe)(;rrpound and

pol ymes(iziflugrdabety Jidagdmphoryos) drifisorn e, A-dinasthyl &, S-hejc@ménonz,atl on initiator, a
fl uoresce material for vel engt h, conversion may be forned as a resin
parti cfi |=%2Mfﬁ7t4ﬁéaff‘}%m§ g’l?ﬁ%’t ance is enclosed. It is noted here
that thg %ﬁé@sﬁﬁwu%%tdlﬂ%z [ 3 odiled AL e)- ﬁﬁ?ﬁ#ﬂ@&@é{c‘%&ﬁeon used in the

present’ i Avention refers to oné obtai ned by pol ymeri zati on of a vinyl
conpouhgkationtoacatylagptaree 3 f(heppatbreantyry Db tamger, [ 0025] I n the present

nas. at Mo g e A oot PR g i e ehsSABFURR: nonomer

met haCfﬂYﬂétHoﬂ}?BE%?IZ fAehy iR Rhé, SRRy 1-TRLRAeM¥lbEe, 0l | goner or the Iike
whi ch can be pol yheri zed by a poI ifbmerl zation reaction into a vinyl resin,
M

parti c2inaphthoylis Omcafom;éli?i @-pysd bm21laldﬁté@1ha%63¢ﬂh)@m}@’sl%ththbdm@npl oyed

w t hou n ar t r ricti , red
exanp! SETENAD g s e R e e s SR B o R R [ G626
Exanpl ﬁ@h@ﬁle?,hlﬁemgr-lesdbuﬁ@ﬂosrp @edl ﬁﬁéd?ﬁ@rrﬁéthﬂ ApERs S ciynSlpyeeorsr yl i C
acids, nethacrylic acids and a esters thereof, and other V|nyI conpound

capabl &(ohewpdidrexadiazele- ?W@r%ﬁm@ﬁmﬁ%@m% dohsaylibéwentanedions nat i on. Al so,
h , b d
contr ot oDyt R o (Btpnkih B TRLRpLIE 3o PP peed 11

met hacﬁylcﬁmethym lt,ildmﬂuorts-mashaxhnﬁdmheaﬂp&lhnﬂér @Liateasl)alnﬁpm]mummnd, uted al kyl

met hacryl uch a t hyl et hac ylate, ethyl acrylate,
et hyl ﬁvﬁ%émeﬁw[% -é-emﬁ e iau&rﬁ OFﬁe% ﬁd%?PWs 1gn€,5_ et hyl hexy!
acryl ag,ggg%@ 31X Y '8}8' NEXWtraTeb ARy 43 ﬁonaﬂécﬁbfﬁé opentenyl (meth)acryl ates;

tetrah urthryl " (reth)acryl ates; "benzyl (néth)acryl ates; conmpounds

ob'E gi n2gd, Gg@tearangﬂgﬁ-ﬁcﬁahd@eamémne,géﬂ Eahﬂh%ﬂ lCZ-aapildlt)d] léfhlltltmdlolne, I

a, [ 3-unsat ted_ca aci or e, pno ene. co

G (et I AciUiates S EmELE P 23 Rr sy hedicie)

trimet ﬁzlmé-wt@ﬁ@ﬂg/mli@amh%@ ) @%q%maﬁylmwtmeaf@@ane

tri(meth acryl ates, trimethy Io ne ethox tri( math )acryl at es,
trimet Pay'll,'/'otrmﬂféb)érﬁeS p?@p@k@n% f’ri%‘ﬁ*@tfﬁw&hﬂfa‘t -1 ﬁémta@ﬁélpm( Adet hane

t { et I

pol ypr oy GGl SasrP et R IRl i éﬁ&%@.ﬁ@néﬁ%ﬁﬁﬁﬁi&hoaa&l

grou pSﬂLbl@ﬂd}@IﬂE@l@ﬂié{Bhﬁbthﬁbelﬁlﬁﬁﬁ 2ardibiy), a-yihretliedpentingeni-drmygf hri t ol
hexa( nmet h) acl(rﬁyl at es, _bi sphenol A, pol $/oxyet hyl ene di (et h) acryl at es,

bi sphedoretayldh. syianedions, . dbytaradionsc3Phani4-BdyIedinge: A tri oxyet hyl ene
d t | at
compoune BB 1 e 0 o a
gl yci dy R @eﬁwmmdfyﬂagﬁqhafmar@dmemme(ma %pmnmieémnt,r:l amtﬁyjrcdbpmtqnama
ether tria | at e and b| ether diacrylate);

trigl y

esterl éﬂ"éﬁ;ﬂo PEaoRe: 4 -Hsetafuerprronyd; )}g&\‘ﬁo&élp gn such as phthalic
anhydr t an ethylenically
unsatulrlgteae1 %gﬁﬁé{sucﬁ@g ﬂé%@ﬁ%o%ﬁ%%%%%%@%%ﬂﬁﬁgt e); alkyl esters of
acryl i p00a8]1 d or net haeryl | c acid (for exanple, nmethyl (meth)acrylate, ethyl

met h) acryl u acr | at e and eth met h) acr Iate;
Ui ot hane( et Fyippigh 44 68 Ptoghatinic RS ePORVBREA ko e o BT P ene.
di i socyRakie heRehcdehy & Boyhd fERbRMhe6kMbaingt ABGsdPAChE AfutR NgME ST Of
tri met hyl hexanet hyl ene dii socyanate, cycl ohexane di met hanol and

2- hydr tatg early¢oniprex hichuleyll 4k plienauthehlinass 2 iy edyl a1-RYy6,2 htargyridyds  and

bove. desoPraldRstneohEe okt B B AR R bl ooy

gr oup, talR@aph@GHRIR ofide! thien-bttEhhobiHeBdxide and tri- f%ﬁiyb?hospﬁ%t@@' es of other
vi nyl conpound capabl e of copolynerizing with an acrylic acid, nethacrylic

acid, #04]l acrylate or alkyl nethacrylate include acryl am des,
acrylonltrlles di acet one acryl am des, styrenes and vinyl toluenes. These
vinyl nononers may be used individually, or two or nore thereof may be used
i n conbination. [0029] As the vinyl conpound in the present
invention, it is preferred to use at | east one selected from al kyl
acrylates and al kyl methacryl ates; and nore preferably at |east one
selected fromnethyl acrylate, nmethyl nethacrylate, ethyl acrylate and



conventional ly used one may be enployed w thout any particular restriction.
Preferred exanpl es of such radical polynerization initiator include

per oxi des. [0031] As the peroxide, for exanple, amonium sulfate,
sodi um persul fate, potassium persul fate, isobutyl peroxide,

a, a' - bi s(neodecanoyl peroxy) di i sopropyl benzene, cunyl peroxy neodecanoat e,
di - n- propyl pgr i I.-S- : i :

113 3ot ot T ety rERea A fre bus kLRGSR SRRl qseding

di car bessat gartidle c y Cholnexgtherlcompeinhy betshyitipgrioxyboveadseeind atsen particle is not

di - 2- et hoxyet hyl peroxy di carponate, bjs(ethyl hexyl peroxy)di_carbonat e,

t - hexyParHgdlgdy awgvs&@' %Wﬁﬁ%&%@ vmwaw? HTeéfﬁfﬂtB’tgrﬁﬁ?-’éfir%?g of light, 1 1

bi s(3- +3- M| peroxy)di carbonate, t-butyl peroxy neodecanoate,
t-hexypE%%¥%¥épi ékgﬁég&%[S,S-trinethylhexanoyl per oxi de, octanoyl

per oxi de, | aBumnlydr, germathabof atckaingythe plervexdedajbed fluorescent substance in a

R B O Re P 2 S BNl By AR Gy PSR
1- cycl Qhgitba! - FEL MBI MRBLOXMe LBt N AR ¥RACADStance may be enclosed in a
t - hexyl per oxy- 2- et hyl hexanoat e, 4-net hyl benzoyl PerOXI e,

t - but yhgsr pacticle by prapating anusiues ofithe Hhorsyiapematsyial pwroxpuemenempoynd

per oxi de, ..t-butyl peroxy.isobutyrate,. 1.1-his(t-bytylpero 2-ne I

Eyel ohegisibitg e BELEHACHRENRLTand kiRt HRSIT S SOy

1, 1- bi fepafiexy hizefiRXibheinthe iRXARRescdnt kubdts(ck b h Winde compdund, abdS- t r i net hyl
cycl ohexane, 1, 1-bi s(t-butyl peroxy)cycl ohexanone, = . '

2, 2- bi pelamerigingdbs vipel waynoyad vhag piry @@ﬁ)glyg}enzatlon initiator, a fluorescent

1, 1-bi - I C . v { $.00r nat e,
¢ buty [ BB BRI v AR RESTHS bR RORI R HEREAL AR

t - but ykyietaaxy Isamchsal. 4t bndtadgichythathb tdiis'foteabeim yapeiad Lot v Rngth

t - but yl per oxyi sopropyl nonocar bgnat g, t-butylpergxy-Z-eththex%l )

monoc apw&ql@}" yseq, mihe lggqsgggyn‘fyélﬁg% gtf%r,s to one obtained by polymerization of a vinyl

2, 5-di - i: g4 o\ ane, t-butyl peroxy acetate,
2,2-big?%pﬁﬁyyoggggiégﬁutaﬁ%?é?gg%%y Eéroxy benzoat e,

n- but y[B0254- bi s(t-butyl peroxy)val erate, di-t-butyl peroxy isophthal ate,

a,a' -bis(t-butyl peroxy)dii.soptopyl benzene,,.di cunyl peroxi.de .
2" 5. di ot hy 1178 BE SR VG DT Gy | FRamEd it g epieetiey et palone as it
di - t - bYEYANEIPANe etRyIBRBAIRARRRYHEPRHIO ¥h Py acrylic monomer, methacrylic
2,5-di methyl-2, 5-bi’s(t-butyl peroxy) hexi ne, d||50ﬁropylbenzene

hy dr operomeings actylip eligomer, msthagiydic lojicoper enthelke whichTag be polyaresized bbat vl
hydr oper oxi de,..cunene hydr oper.oxi.de, t-hexyl hydroperoxid -but vl
vl o B SierE U IS QA RS S i R 2 St o032y
The ampdiid, nify Helegngl@ebdcaithaRe hyynBdrtiadhd restricfiért. | dhalie prosdaeinvastbnyay be
selected as appropriate in accordance with the type of the above-descri bed
vi nyl etipewrkamples thaseofdaelpdeadrpliesaopemens and gsthicpdictnenomatyr ned or t he
i ke, he radi cal polynerization initiator is used in a conventi onal
anount . Specifically, the radical polynerization initiator may be used in
an anount of Exfiapleesfulp laenylit haiofhels dnd Mé&haaylicmbyomas sncladechepylefaeidzbl y
fromO0.5 to 10 parts b%.nass, W th respect . to 100 parts hy ss of the

yl esters t gaa

vinyl SsHissunis aciiseadp heprotsandaihe vt campeindartlfF ohavel engt h
conver g -3 ; ' L4y ; ai N dhe
above. Qo el B e L PO s, s
r equi r édlividualhdbciato pohgmeehdrecftmanbd wset imt@nbigatidn. as a peroxi de, a chain
transfﬁ@pg ent such as n-octanethiol and the Iike, dissolving or dispersing
the fl cent substance in the vinyl conpound and then polynerizing the
resul tant. TE@aerPéb Bﬂalﬁﬁtd&%qat'e%@g& PRfetha&il a8 IntlvdesidshbdtRgte@pityt he m xing
may be perforned by, for exanple, sglrrlng. [ 0034] It is desired

t hat t herybtestamdtunedbstitied 4lkid masthammylatss betheasaeethyl actidateamethglhgethagglter si on

type phgtovoltaic,cell ,sealin eet . be.adj ust.ed opriate

wtbor bameLaetyaR. SdimpiaSglad RuSt Fuiate o Heliier Re R BhaReRd Fnide

Gener alhy Q-e&HWh&L?Uhl%ﬂfac@iaté;QﬁcyfcloFb@ﬁ@ﬁ qHetHadSlatRCRIrh Y drblRrivAN el engt h
conversion type photovoltaic cell sealing sheet is preferably from 0.00001
to 30 parthdackylawsdisnzyhtmethprceylateatsiopnrotnds chtgoobby a reagtipmbetwedyamass, and
still nmore preferably from0.0001 to 10 parts by nass, with respect to 100
parts by mass of the above-described dj spersion nediumresin. At a
fluorescent material content of not |ess than 0.0001 parts by nass, a nore
satisfactory wavel ength conversion efficiency may be attained and at a

fluorescent material content of not higher than 10 parts by mass, a
reduction in the amount of |ight reaching the photovoltaic cell may be



[0036] The term "ultraviolet absorber” used herein refers to an ultraviolet
absorber having an absorption wavel ength peak at from 300 to 450 nm ot her
t han the above-described fluorescent substance. Further, "a content of 0.15
parts by mass or | ess with respect to 100 parts by mass of the dispersion
medi um resi n" enconpasses those cases where no ultraviol et absor ber IS

cont ai 0 %ﬁ?% 1h
wavel eﬁglg’ y&crgcn%iéérhso |1 (airrlld naghﬁhﬁﬂf}& r‘gtaé%ycefﬁhg@g?é%{ngﬁ E ee )h O|tgﬁer
t han Odi{mefdadrglatey (tﬂ’lﬁ%hav&ﬁg(ﬂ oldecthylefeegrabipy, triatettyilghepatdran 0 1 parts by

mass, W th respect to 100 parts by ss of the dispersion diumresin, and
it is dimeth)igsylatesy tBmstpy P’E"ﬂ?ﬁ‘ﬂe teimethiaceylaies )}rlﬁ’ﬁt}\ﬁ(ﬁ]’r&W‘Eﬂ h%¥hsor ber be
cont ai (
conver SRthetp I lect Aol RbalP ot fRhtlacrylarcs, CHMUBYBLRIIAR  csent
i nvent trifmettoadralats, @trainsthglodmethametdiraimatiacnylantsi pélyptiopplens glycelhe
above-descr,i bed fl cen ub tanc or the. ahove-de crlbed fl uorescent
mat er i g%mfeg’r)a @Fgﬁ @f.haéfm%/?z sllsdﬁ‘)p FRECSTPHRS) qbéa‘?ﬁﬁ?eé%t Bt°lt he di spersi on
medi Umpér%(: th)ﬁ&&}é@& &%Eﬁ’th&ﬁﬂﬁi@rﬁ'ﬂéﬁa(nﬁ%)&&?fa@é”lﬁ%ﬁheh@lSA B§Lyoﬁ%€tb(ﬁéﬂér ene
resins yol'efin resins, polyvinyl chloride resins, polyethersulfone
resins dl(pl@tlg)an“ylla&s,elnsrésmis% diowysthylend dlémetthkicr}ﬂ@ts%@lapégmiétrlepmtlyylc@m ns,

The

bove- SLwkiDisRTish afEbisPicror i o REe bR E ek F B bR RER Py ned, ¢ wo
or nor gy hﬂkﬁhg@fl olfR¥nsBRIrM&Earbik gieibidnatal gl)fbld)ﬂ%@caﬁﬂ-contammg c@ﬁ@ﬂ@icﬁ(‘foﬁf t he

above-described acrylic resins include (nmeth)acrylate resins. Exanples of

t he pokywnele: timeghyiloiproparg igbycibil pdentyiasryige ardibisphepsl 6 9idl ¥idd etBXanpl es of

L )

" (et hpads yhlatacs ReVing a H?dtﬂﬁylag,rbl@sm aﬂnthﬁeﬂnaallyamauum&djgmhp (H‘mbh agderi ved
fromacrylic ester or th)a lic ter, exanpl e z}i acryl ate
and al Ryivdrrtet weéhle-cw Sh oy et v PLpFthaery %@é 0 ﬁ%ﬁmple

s bt gl el e gt gD
met hac (zylbtabaerylate)gmk‘gthmméth}mw&es @onmmindle réugline pyolducte pfitdylyheat e; and
SubsL L0 Sl 260 S50 200 Subst) uted, oLyl fbger v ales, 1 uhich an
hydr Oxl‘ﬂlm&hmgxarﬁém?‘mn@dl%@yanﬁﬂ %&Mnﬁfhahﬂeanhlj( droxye@fd] The acrylic
ester or (neth)acrylic ester is preferably an al k{/ ester having from1 to
(meth)acrylate}; and substituted alkyl acrylates and substituted alkyl methacrylates in which
an alkyl group of the above-described compounds is substituted with a hydroxyl group, epoxy
group, halogen group or the like.
[0028]
Further, examples of other vinyl compound capable of copolymerizing with an
acrylic acid, methacrylic acid, alkyl acrylate or alkyl methacrylate include acrylamides,
acrylonitriles, diacetone acrylamides, styrenes and viny! toluenes. These vinyl monomers
may be used individually, or two or more thereof may be used in combination.
[0029]
As the vinyl éompound in the present invention, it is preferred to use at least one
selected from alkyl acrylates and alkyl methacrylates; and more preferably at least one
selected from methyl acrylate, methyl methacrylate, ethyl acrylate and ethyl methacrylate.
[0030]

In the present invention, it is preferred to use a radical polymerization initiator for

polymerization of the vinyl compound. As the radical polymerization initiator, any



10 carbon atons, nore preferably an alkyl ester having from2 to 8 carbon
atons, of acrylic acid or nethacrylic acid. Speci fic exanpl es of the
acrylic ester or (meth)acrylic ester include ethyl nethacrylate, butyl

nmet hacryl ate, 2-ethyl hexyl nethacryl ate, 2-hydroxyethyl nethacrylate,

cycl ohexyl nmethacryl ate, phenyl nethacrylate, benzyl nethacryl ate, nethyl

acryl aI:@nve t#l‘fé lg%gé (ln?ettﬁay Qy%ﬁhlgg&{ Mtﬂ(tn?c an% gﬁﬁl@%ﬂa{] @éﬁf’ch@ﬁr yf’l‘%fe?r

2- hydr oxyet crylate, cyc acryla phenyl acryl ate ang benzyl
acryl abmmﬂl@ﬂﬁ%].lch radical pdlbrmeﬂmtoh)immay)lr atchudegsiaxidmy al so be made into a
copol yper using, in addition to acrylic ester or (neth)acrylic ester, an
unsat ub&B&l nononer capabl e of copolynerizing therewith. [0043]

Exanpl es of AQ%&J&%&a@@&%@B@{% %%h%n@%ﬁ?at@@@&ﬁﬁfpérﬁ@aﬁédﬁoﬂdmﬁur ated
aci ds such as nmethacrylic acid and acrylic acid, styrenes,

a- met hpfkrsmlrjatenﬂﬂmtyéqpcmka}u d,eébls@ﬁadfeam}épqcxyydmnpmlbeaml amnylpérbosy,

th t | |
g?cl gﬁé%ﬁlo%oéée Qmé’ﬁ’ eg(ﬁ‘g'n#éﬁﬁ?qaged di- '&B%e%f ¢ g’%aﬁeese may be used as
vell. 1133 tet&hﬁaﬁzwﬂﬁa{e\aﬂ&hﬁ&tmmmﬁwld}exﬂmﬁMba&b@m& ly, or two or

nore theréof may be used in conbi nati on. [0044] Therearmng, as the
(et h) é@ryylloa@eflrlesﬁthylethyhmowgmodgcaaozgc,rd;&@hexwdmlper@er digabodatom et hyl

acryl a%)]é;( tﬁ%ﬁ%v}p%ﬁ% h(? Ear é e Xgﬁl %Sgélclag&a?? d%Qtﬁb}é)%bu%ﬁpé/ro%% & al%oﬁé le hexyl

acryl a acry ’hacr e erre and

fromt Bie(atmemnsriﬁetﬁasxytbhgrlwmbdkmﬂaysnaad Bugyls@bky héotdecdddacet-hawt ng a
structural unit derived fromnethyl nethacrylate are nore preferred

Exanpl Berosypivélatechpdtiyimethylleasapoyl peroxife. petatay) aemoyidst usopl papeid &opol yner s
and et he as "EVA").
[0045] ABIFEING, 1RSSR oy LR IRldtate, AR DAL

ver sat 2)S-diyhethy VRS- da(BenhyHﬁmoeﬁhemd, fromthe viewpoint of the durability
and surface har nes th)acryl ate resins ar r ef e Further, it is
more prEFEPhBIY: rraetiglé bt emm—éﬁtawih%errﬂa&‘erw eftpgy] ﬁthYﬂheeeﬂ%t%at. on from
t he st [ YA ELRS r the EVA
t aki ngat e%leénﬁggl%ﬂﬁ?@ﬂﬂ%%g@bkAQ%s 100 artf'f‘snﬁ(t{;‘(g %gzmo¥lhe69%{5§1§ent of

vi nyl hewost geroxiile, titatydpadey abblyylfateomlllﬁls(tt@ufy@qmm)% nigghyleyelohexade.f rom t he

o e R AT ST S 00 oL SR O AL e Secl
1,1-bis(t-butylperoxy)-3,3,5-trimethyl cyclohexane, 1,1-bis(t-butylperoxy)cyclohexanone,
2,2-bis(4,4-dibutylperoxycyclohexyl)propane, 1,1-bis(t-butylperoxy)cyclododecane,
t-hexylperoxyisopropyl monocarbonate, t-butylperoxy maleic acid,
t-butylperoxy-3,5,5-trimethylhexanoate, t-butylperoxylaurate,
2,5-dimethyl-2,5-bis(m-toluoylperoxy)hexane, t-butylperoxyisopropyl monocarbonate,
t-butylperoxy-2-ethylhexyl monocarbonate, t-hexylperoxy benzoate,
2,5-dimethyl-2,5-bis(benzoylperoxy)hexane, t-butylperoxy acetate,
2,2-bis(t-butylperoxy)butane, t-butylperoxy benzoate, n-butyl-4,4-bis(t-butylperoxy)valerate,
di-t-butylperoxy isophthalate, a,a'-bis(t-butylperoxy)diisopropylbenzene, dicumyl peroxide,
2,5-dimethyl-2,5-bis(t-butylperoxy)hexane, t-butylcumy! peroxide, di-t-butylperoxy,
p-menthane hydroperoxide, 2,5-dimethyl-2,5-bis(t-butylperoxy)hexine, diisopropylbenzene
hydroperoxide, t-butyltrimethylsilyl peroxide, 1,1,3,3-tetramethylbutyl hydroperoxide,
cumene hydroperoxide, t-hexyl hydroperoxide, t-butyl hydroperoxide and
2,3-dimethyl-2,3-diphenylbutane may be employed.

[0032]

The amount of the radical polymerization initiator to be used may be selected as



As an EVA resin containing no ultraviol et absorber, a commercially
avai |l abl e product may be appropriately enpl oyed, and exanpl es thereof

i ncl ude ULTRATHENE 634 manufactured by Tosoh Corporation, EVAFLEX

manuf actured by Du Pont-Mtsui Polychem cals Co., Ltd., SUNTEC EVA
manuf act ured by Asahi Kasei Chem cals Corporation, UBE EVA copol yners
manuf a - . ( : ML ed by
Sur ¢ o o MR A E RO BRR ootk By iy R B

Pol yet indke ofth€oegropaticlo fornfddQd8he like, and the radical pobohdrzagort inatiat GGk ARJIEVA
manuf act ured by hqtsui Ch ni%gl Fabro H%f" whi.ch.is an eth Ienelyjnyl

acet at B cHPUFYHAl 3R, (EREYIIGHY B Bdical BolyFTizalion piHgloR A Aeaed in
estima j viegl j % 19189aRarts by
s o Ay S oA anilcy Ao 04113115 paR F G, ahdpRferiely im0 APt
manuf aby oraeg whith rBspiedige 4100 pertCoy pwsatt the yinghicwhpduwdan EVA resin seal i ng
materigioE3 js estimated to contain an ultraviolet absorber in an anount of
0.21 p d by mass with respect to 100 parts by mass of the resin. [0049]

I n cases whefrg: MbrEéntaslefMRIUDYvat@idbaAcEdveisfonadfehdisiRebnt hveRidH aatbeon, the
EVA content is preferably not |ess than 50 parts by nass, and preferably
not | esltainhdhy nOxipathesalipyedasesibediflupreseenpaubstanes agiovipdroospyndrasselbes. t he
total ampunt of the.EVA and net.h 1. .0 rt her, the
above- ?ise@g?lir%fe)a r%‘l}%%é’lo PEAZAE 1%%[%55?1%‘?‘%&%}) %ﬁgge’bae&gﬁ tanster %é:lfgéléeh a

Cr 0ss- hd miednghiotgidihe liRy, Asdivigy shisRn@the MRS estdnt katiztmcotnde®nyl
Exanpl es of the cross-1linkable nmononer include: dicyclopenten

|
(et h) eempeurdasd theamobyyerizindite despltatme Thy HU¥ipe sredod lﬁéﬁtzmmcu%aﬂy

(et h) tes; i i :hetween a pol yhydric
aIcohoﬁggﬁ%ggﬁﬁéP%éﬁ%ﬁggggngéﬁbgggggzgﬁfgggg%dg?ygg exanpl e, pol yet hyl ene
gl ycol [a34et h) acryl ates (those having 2 to 14 ethyl ene groups),
trimethyl ol propane di (nmeth)acryl ates, trinethyl ol propane

tri (meth)acriis f‘ééf?‘? ﬂ@?ﬁ‘ﬁé?ﬂﬁ?}léfgf‘%éa%s%fl apge 1R WHReReitat es,

trimet rd ,

trnmet I%%%eﬁgggg?m$g§$§%%?%V%§$§%?%gﬂ%%ﬁgkﬁgfﬁe?ﬁ?g§§§Fg%gggﬁﬁg?ggPopyIene
gl ycol thditgpeediithaflnyiestestsubstanseandais hge.2 Ganetadlypthe syhtenteofighoparpscent

di t thritol t th t di t hri.to].

newa nothyes 1t G $BS LA FRmbria Bk oo selCietlb atieR) sergpraplydrom

bi sphep@body & Fpueisby neRs, Hbre PR B85/ YA tam0s b 30 PaROby Mals, hRKUEL Ryteene
di (net h)acryl ates and bi sphenol A decaoxyet hyl ene di (et h) acryl at es);

conpountiferaly dioned. 0891 wdldl pagtsdiy rass3viihsspent s K paisBorseldEi d to a

gl yci dyl arpup-cqntainin ound ( X I |

Pr1 ol yireag e R B SRR IR ADK AR R Emale bl AL L B TER B oy o)
est eri Hiooat pats Br naich mobeiafdtory pakylesgth oxwerdomeffidicosynlay ds aplinéhl i ¢
anhydride) and a substance havin hydr oxyl group and an ethylenhcally

a |
unsat upkd & igrosesserionaerial sontentgidobhigherihan LBty Bicmpssae BdUCiPinthest er s of
[ | : Li L@, th | ate, eth
(et ny EBbpchedtent Ty e choBoblie bl it EBeor s, (o D) aer vl at ) and

ur et hapE@set h) acryl ates (for exanple, reaction products of tolylene

di i socyanat e and 2-hydroxyethyl (neth)acrylate and reaction products of
trinetﬁghﬁé%%ﬁégﬁyb%%e di i socyanate, cyclohexane di net hanol and

2- hydr oxyet highrdTEh RAGEW] contvB3RM type photovdiaRidAIGRaIH, haEttdeestimp! ¥
preferred cross-linkabl e nononer include ?rlnethylolpropane _

t r nnet k) te pydsattasyentiopehe eentsrtif b oltravetetabeabér) cleerythan the above-described

di pentaerythritqgl hexa(neth)acrylates and.bi sphengl. A.po] yoxyethyl

ai (et Bpaterspmbpdance Gereitaler et S R PeR By 8 e SRR BT

cr 0ss- bikePhEss BRIt RERcHREbOI facth bl dual bithe @botcleseribdiRfispetdia eof are
used in conbination. [005: ~Alternatively, the above-described resin
may bemediten resirhaBy congobisg-thé wikediot pbsorbar sontpnted @i 13gpazts bianasapr less,

pol ymer,i zati.on inpitiator. or a photoppl rization initiator to the

Bbove- disaBmRs SHisie T aRbo R ST bmOT: SRS YR gnt o pol yrer ze

t he nnpgmgg. [ 0053] Exanpl es of the thermal polynerization initiator
i nclude 2, 5-di met hyl hexane- 2, 5-di hydr o per oxi de, . .

2, 5- di met hy 1The B "girayinlstiabeerbsey phrddanein e legsi to n plitayiolgfabsperdhaviigc uny |

per oxi de, 2,5-di nethyl-2,5-di(t-butyl peroxy)hexane, dicunyl peroxide,
a,a'-bis(t-butylperoxyisopropyl)benzeﬂg,

n- butyl -4, 4- bi s(t-butyl peroxy) but ane, "2, 2-bi s(t-butyl peroxy) but ane,

1, 1- bi s(t-butyl peroxy)cycl ohexane, 1, 1-bis(t-butylperoxy)3, 3,5-trinethyl
cycl ohexane, t-butyl peroxy benzoate and benzoyl




per oxi de. The content of the thermal polynerization initiator is
sufficient at 5 parts by mass with respect to the dispersion nmedi umresin.
[ 0054] As the photopolynerization initiator, a photoinitiator which
forms a free radical when irradiated with ultraviolet radiation or visible
light is preferred, and exanpl es thereof include benzoin ethers such as
benzoi I j I , benzoin
 sobut o TP Hen S Eonp AR i 200 PPy SR R D R e
benzophenesent dibdahet r dwethiny 12 dynddnt dif Buth patie by opkendns Wikl slspet sl (et one)
and N, N -tetraethyl -4, 4' - di am ,nobenzqphenone; benzyl ketals such .as benzyl
di met Pt Epss IR HPR ISR FATPIRPASHE (QSE ICaseR Waere TREHEURIE 651)
and beg&%ngﬁﬁ&ﬂwin&ptal; acet ophenones such as

2, 2- di met hoxy- 2- phenyl acet ophenone, p-tert-butyl di chl oroacet ophenone and
p- di metgl/hm noacet ophenone; xant hones such as 2, 4-di net hyl t hi oxant hone and

by ot bl 4 Sh SR UL RN LR, (et acturec
1-(4-i %g&epcmdamraémn RS AEdhi émﬁalwd.gs PRENE thaRNand( HBRrékkaletbtby C ba

Japan Chemicals K K. ; DAROCCURE 1116); an i ] ]
2- hydr bigherthame A ydarts by sy vittorsaprst - Bifepagtady uiase olthe dispyrsivarredien Lt d. ;

e B e R R e D o

phot oi igsgpt or which may be used as a photopol ynerization initiator include
conmbi nations of 2,4,5-triarylimdazole dinmer with 2-nercaptobenzoxazol e,
| euco EPigperaipnyregdiwe resty)i s( 4- di et hyl ani no- 2- net hyl phenyl ) net hane or the

like. In additi flﬂql i | f
photoinitiat?%%ggﬁgégg?g?ﬁg |CQ&E%??&gﬂ%ﬁﬂ%%%ﬁ?%%ﬁg%??ﬁwﬁﬁgﬁlgg&%zdescribed
sEbftapgfaﬁgﬁumﬁbmo?ﬂmasadﬁpeﬂﬁh&mxb?nsyfmaMkhaﬁﬂmgwaﬂhE@bffdamﬁbeq f

phot oi niti ati ng perfornmpnce as. a e, for exanple, a rtiary ami ne for
benzopHesHEnLEbatagee enthe abpyigoleash g,ﬂ%%?C%ﬂt wt%@ll ﬁgé’&%"eﬁngth Co}ll"f?’fémﬁont ent

oSnzop S Criet o™ _nay“alsG e
SB&%eﬁgAﬂ&{@dﬁﬁé 19PerkiBh et rdsth lﬁglfgg% ]ﬁér?ﬁ'é re@fns%&wamnme HBES W

respect"to t persion nmedi umresin. om t he vi ewpoi nt of
t he coatlystyrehi resin; pplgolketie sgsircoptlymigyt ¢Hlonids nesing ool yethgrsubfent rdems, t he wei ght
aver age nnlfcular wei. ght .of tpg above-descri bed dﬁs ersi.on diumresin is
pr ef er BRVG YIRS, RYDYIY 3561\ BRI6Y resRoerAy resins, SIIERICIeNnD, (HvTPE HE
above-gﬁ§@ﬁkgﬁﬁﬂ§gpﬁk§%ggnghe wavel engt h conversion type photovoltaic cel
seal i ng sheet’ according to the present invention may al so contain, as

required, a Chephdvaglesgied dispersminedien resinsmey pebseddadividualht iop veiant |
O AR R PR RO o 0 el ng, 21O colorant and e
[0039]

Examples of the above-described acrylic resins include (meth)acrylate resins.
Examples of the polyolefin resins include polyethylenes and polypropylenes. Examples of
the polyvinyl acetal-based resins include polyvinyl formal, polyvinyl butyral (PVB resmn) and
modified PVB.

[0040]

Further, the term "(meth)acrylate resin" means a resin which has a structural unit
derived from acrylic ester or (meth)acrylic ester, and examples of alkyl acrylate and alkyl
methacrylate include unsubstituted alkyl acrylates and unsubstituted alkyl methacrylates such
as methyl acrylate, methyl methacrylate, ethyl acrylate, ethyl methacrylate, butyl acrylate,
butyl methacrylate, 2-ethylhexyl acrylate and 2-ethylhexyl methacrylate; and substituted alkyl
acrylates and substituted alkyl methacrylates in which an alkyl groups of the above-described
compounds is substituted with a hydroxyl group, epoxy group, halogen group or the like.
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The wavel ength conversion type photovoltaic cell sealing sheet according to
the present invention can be produced by a known techni que. For instance, a
met hod in which at | east the above-described fluorescent substance and

di spersion nmediumresin and, as required, other additive(s) are

mel t - kneaded and nol ded into a sheet, or a nethod in which, after making
the ab Pescribed resin into a varnish and adding thereto the fl uorescent
subst ahc the resultant is provided in the formof a sheet and the sol vent
is thenr enmihaadaomlyc deremahethizdrylic ester is [Bpfecibly armilkyl esfephagrgfmphe] toa sheet

can be_forped by arrangi rel easi sheets to face each other via
a spackf car, %Q‘io Snﬁofweggaé‘i%arhg&]r‘?sﬁé&aﬁ@g?‘%ﬁhgiﬂéamb%ﬁ%g\st? it o t he
gap foyried, he cLbg two nol d-rel easing sheets and then heat-pressing the
resul t ant ¥ron1 h si des. [0059] The thickness of the wavel ength
conver si on tquwlfirfmiampdﬂstoéltlm ceylic sstealor fryetbrenticiestepimsfudeatiiyy from 10 i nn

vavel oREtRBME AL S Tbhde G ey bk he BanrF il o i a Rl 8RR Hing 1o (e

pr esentydisneait ﬂn@t‘ﬁaé §'la@é)?§éﬂy11 HeBthchylats WehzA &RAREY]ateOmeRQUERyRLd, 6% Of
sunl i ght caused by spectral” m smatch and convert a iighf in the ultraviol et

r egi onaqrmla@ bu@h@crvht%Zmﬂgﬁh%h%qrﬂatﬁe2@@@1@%1&’1’@%@@%WCI@@XYIF%HY@%| gh

| i ght zat f| CI ey be attai ned and the power generation
efficiB iaean% a&Y rther, the wavel ength conversion type

phot ovgj(mg]c ceII seal i ng sheet according to the present invention also
functions as_an ultraviol et absorber because of the fluorescent substance
particl e andTextmehesryidetsiaprealsnbr rrwéar%a&amlrw wng i peldationsle) py

cont ai o) ance (such
st r ey Ber e Rt B e AR e BHR! bR O TR 2T

[ 0061] iheRwdtiovol tai ¢ cel | nodul e> The photovoltaic cell nndule
accordhgg_io the present invention has at |east a photovoltaic cell and the
above et i bed wavel engt h conversion type photovoltaic cell sealing sheet
provided on E&aﬁn 1e9f thE %B(?\}evd&&r&ldrlfn@&tﬁra%éﬂﬁoﬁmerhhcﬁu&g\ﬂ{s&\ﬁfﬁté@é&ds‘:e' I

Fig. 1 is a schemtic cross-sectional view show ng an exanpl e of the

phot ov Sthﬂlaisanﬂtbddryllmm and acrylic acidTheyrpiest owelhykityrenss| dcrploides, difcegng. 1 has

a protect n eceiwving, s side; of otovol taic
cel | 165 AakIonfre s Gerk BNl R e PR Y SRy G R BOCL P
layer &c1bexRipMbidaaiaiWeatqliRa, Piobeabied thaY layb2 wedlad Well.phot ovol tai ¢
cell 10, and the above-descri bed wavel ength conversion type photovoltalc
cel | seal i ngTbmemsatera@ééﬁp@@qrhmybé&ﬁ@d%gdwa%p@}ly,m two gt Eee tewal may
back-sg %g$¢ing Aayer 18 is provided between the back film 14 and the
photov alc BP0 The back- sur f ace sealing layer 18 is not particularly
restrigygd]as long as it can seal the photovoltaic cell 10 and for exanple,

it is also possible to apply .the above-descri bed wavel eggth con%/)(gﬁy on type
phot ovol t ai c TBeEamaRgap th @ﬁgﬁﬁcrﬁ]éfe egRt BP$H ymgfestaishul twddery

fluore é:;ﬁﬁ t in Fig. 1,

t he phgrfeﬁghft IC gﬁ?aﬁgg{%gog%t %Vlﬁgégioﬂﬁt e rateté;%?[H I’%t%l W%By al so

have anenberethueiyditeios nrbmt}ﬂmhdtbacmlmmackeprefemed, pridton did\aewpauai ¢f thedul e,

such as anti-reflection film t he photovoltaic cell

modul o GuEEHE %Vfrraatﬁ% ﬂbqssiléwpg Ay it dried o oielsttid o

wavel eprE)t‘. Pfe@éﬁ’é%irs' on type photovoltaic cell sealing sheet is provided on
ght

the |i ecel ving surface side, the power generation efficiency may be
i nproved whi Eaalppbs'eﬁﬂlemgptdymedmemlocriucim(mfttb)aalr}’ﬂatewm@Dafbivmﬁtsyﬂnd[ 0064]

The di s sure ane e Pat ati.o " 0-076313 i s hereby
i ncorpSﬁﬁfé‘B"VW taé?tgtllgé?ﬂﬁ yfnﬁrs ger@ﬁﬁ? ?Vla{%d as Eifg;’) publ i cations, patent

appl i c?@(}g,gﬂrs and techni cal standards rrenti oned in this specification are
herei n i ncorporated by reference to the sane extent as if _each individual
publicati on Fpml émw@bp]pﬂlm‘dﬁtth@)mmsmre t@dﬂmcéaaﬂoséwn@aﬁaﬂllmgvépé@ fically and

i ndi vi du &J o g V}e(\)wp%?nt WPER R tlt?f%.ng )éurface cﬁ'r%gs (meth)acrylate resins

are preferred. Further, it is more preferable to use an EVA and (meth)acrylate resin in

combination from the standpoint of combining their advantages.
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EXAMPLES [ 0065] The present invention will now be described in nore detail
by way of exanples thereof; however, the present invention is not
restricted to these exanples. [0066] [Exanple 1] (Synthesis of fluorescent
substance particle) First, a fluorescent substance was synthesi zed.
To 7 m of ethanol, 200 ng of 4,4,4-trifluoro-1-(thienyl)-1, 3-butanedi one
(TTA) 6gi ssolved and 1.1 m of 1M sodi um hydroxi de was added thereto and
the resultant was m xed. After adding 6.2 ng of 1, 10-phenanthroline

di ssol ved i nAg forthof VAt heirgl tht otilleduhtief the EdAnmsd 0fipers by olasy, itlencoamteht

stirring the resultant for u 3 m of an agpgous i on t ai ni ng
103 mgObYINEARET B BHBDS Ry oS HER BB PE Bratnaa %P@éh%ﬁtﬁ%épgmt?ﬁq?

Preci Puhidlih YRSerSiBABY 8 chrd¥artd EdhAbs Qb seiBaR Rl taMal Iedhahels @orby ed to
obtain a fluorescent substance, 'Eu(TTA)3Phen. [ 0067] (Preparation of resin
conposifpinot) fod¥S peatsblyemays.n conver si on) A nononer m xture was

pr epar @ﬁ% m xing and stirring 0.3 parts by nmass of Eu(TTA)3Phen, which
was ob d in the above as a fluorescent substance, 60 parts by mass of

met hyl et hags yh &ty 1%§m%oﬂﬂaﬁm SOAMAVIL @B@r@er%@orﬂﬁékﬁaﬁ@)ﬁvﬁﬁ%ﬁe ploduct
n-oct anethi ol as a chain tran er agent. Further, arts by mass of

sodi unmay lbglappropretely suplbyadaed ¢ s theweof include éHrTByAT IE6Bhor ati on) was
?ﬁge? egr%flﬁlfﬁﬁttugdaw qulétg) 30%10312%@&%&5%%3118&11&% 3§ Bandadyat er and to

Scri bed nonomer Xtur e was added to the

resul t @pkychéniohls @on Iad ! swmmgvmmmmrb@b@ﬁsmﬂs«as&a@mmcas Cefgoation,
condenser, the resulti ng m xture was nai ntained at 60C with stirring under

ni t r ogbiBE EH@VC%@Y@GWW@@-‘I&? bide-Marusen Belypiepe Coul-tatleV Ak Fadded
h d
t o et R SR PhphEa) AT LI bt HOYATEC BN ekl BY 18 ) P

t enper avlyehylvas Goapcﬂmbrto 90C to conplete the polynerization reaction. The
resul ti(ﬁg | uorescent material for wavel ength conversion was in the form of
parti cl aving a primary particle dianmeter of about 100 nm After

appropri at el i ; SHRL@ Gl fcht KR At wAelﬁgrﬁﬂactﬁ%a%ylmﬁsuﬁ @Jhel\f@c\aﬁ:@cs}gtlﬁb conversi on

to a post-treatnment with isopropyl alcohol or the ke, the resultant was
r enovesvhinh if bh ethatenervinyd acatate anpblsmemeeina(EVAp phoipmlmltecetlbseabmamteaal
parti cul ai I L{orescent teri

i egf

. 10068
( Pr epaltst 0 FIdpig a0 %Vé?]ﬁaﬁ’ﬁo? :3’? %‘3‘%%8 25:{?5%?? B ?5[ Wit rJSpeclthi ng a

rol I mid{0@sar@d mdR@f theGbsid An@iaY ERAS A MitanaSlupidey BedgestoRYA)
nanufactured by "Tosoh Corporation: ULTRATHENE 634 (containin

ul travi(bnresxratms@mélrlyana Agresin serdipgmesieriali lgs@trrgatewqmtw égiaﬁloiq 5 g of a
d t.h k
DT 9% 4l UE5TE) o iy ACLATSL AR A GUS0 BTBI AREAISR Ry ke

Cross- I[(noqlgq ng agent), 0.5 g of a silane coupling agent rranuf actured by Dow
Cor ni ng ToraY Co., Ltd.: Sz6030 and 2 of the particul ate fluorescent
material for Igases ‘éh‘aﬁﬁn@%\/@dsmﬁhyldﬁﬁ perlate EFYePFFiél inisePRInAEPR (R EXAed to

obt ai n gL &St Bre‘fé}ﬁmg?%b{ 18 mER50 W@f&%f aﬁ’c?ﬂfé?err?dl? Hot less than 70 parts by

mass, with respect to 100 parts by mass of the total amount of the EVA and methyl
methacrylate.
[0050]

Further, the above-described dispersion medium resin may also be allowed to have a
cross-linked structure by adding thereto a cross-linkable monomer.

Examples of the cross-linkable monomer include: dicyclopentenyl (meth)acrylates;
tetrahydrofurfuryl (meth)acrylates; benzyl {(meth)acrylates; compounds obtained by a reaction
between a polyhydric alcohol and an o,B-unsaturated carboxylic acid (for example,
polyethylene glycol di(meth)acrylates (those having 2 to 14 ethylene groups),
trimethylolpropane di(meth)acrylates, trimethylolpropane tri(meth)acrylates,

13



[ 0069] (Production of wavel ength conversion type photovoltaic cell sealing
sheet) About 30 g of the thus obtained resin conposition for

wavel engt h conversi on was sandw ched by nol d-rel easi ng sheets and made into
the formof a sheet using a 0 6 mmthick stainless steel spacer and a press
having a heating plate adjusted to 80C, thereby obtaining a wavel ength

A R S T e e M

[ 0070] tetRm@thyddlinethané trt(amkh)amy]faaas,etephmetbyblmahmedeirdt(nwa)mrmlgtesheet ) A
back-surface photopvo c, cell sheet duced ipn the same
manner PAYPIGRYERE gg’ﬁgleé @?@f’fl}?ﬁﬂ% Y‘PB?&O ﬁ\?&“?pé(ﬁ%‘f? B8 er si on type

phot ov ial for
wavel eﬁgp‘fﬁ"a&gﬂ@*éélse%gﬁ&%%%‘éfg%%ded %%’6‘%‘2“?‘ T o o

cel | npoybeyethylene di(rﬂ'&ﬁh)aab@l% uspbe:mbédiwméiymg tdﬂnwﬁﬂa@wkliasnblsgkpaol A

hot ovol t N d
Cranut Revarafes GEERpsEabe Se isiel f Feudlulvk B Eo e d3ass. and
thereo Borﬁ?&l}iﬂ%bﬁlﬂe}d tp!238Rd e BursaRiSk@¥abbRilk &al fo 4 g19emyhi ch an

el ectronotive force can be taken out to outsi de, the back-surface
phot ov gtougicontaisting smmumg (ﬁiﬂ@é@malﬁdtr@qﬂmolﬁammn@ mriglyiditethes triasyylate oo Co.

Ltd. ted
usi ny BRI RS ET B RGeS BT €
1. [00¢stkh b lﬁfﬁﬂ[@drﬂly&n@?&ﬁ@h@uﬂskal‘(c@ﬂ‘@ﬁiﬁghlhgﬂrcﬁﬁd @bap avdhi ahgleaiehlly modul e
containing ultraviol et absorbe ( manuf, act ured by

Asah: opspiwaied groupr(guoh ag$- lbydm)me&tyﬂ (m@h@caéage) alfkyéﬁgs‘rﬁ@ﬁéw ihggidgeet at e
i Fou, TEihebfietop xR Lo By REM TR EBle, bBRLT SO B0 B oo

parts icthpssylat andh2+eltliviizekyb{redth mbsdaté)e and Gretbnplarctlsatrylanss forekaraplej ght
stabilizer, 0.4 parts by ss of a lin patts by nmass
of a sFeasfien Br@dbfrtﬁ Attolget disae At n Pﬁgdﬁ%&ysﬁﬁyggﬂeth)aﬁw&%%qs feartoncel |
(with Plfb%uhﬂs%*E‘Erﬁ@cﬁﬁh&d?&tﬁﬁéﬁ@(ﬁﬁsoé%hﬁ? AoMkand difeapvemdescr i bed EVA
resin (0.6 mMmin thickness)  and a pol yet hyl ene terephthalate (PET) film

( manuf adtydreegethy] (hoytbboryde), Ltd., A-4300) as a back filmwere lanminated in

this or(g)% usi ng a vacuum | am nat or to produce a photovoltaic cell nodul e
of Co a\ ive Exanple 1. [0073] [Conparative Exanple 2]

Examples of particularly preferred cross-linkable monomer include
trimethylolpropane tri(meth)acrylates, dipentaerythritol tetra(meth)acrylates, dipentaerythritol
hexa(meth)acrylates and bisphenol A polyoxyethylene di(meth)acrylates.

It is noted here that the above-described cross-linkable monomers are used
individually, or two or more thereof are used in combination.

[0052]

Alternatively, the above-described resin may be made to have a cross-linked structure
by adding a thermal polymerization initiator or a photopolymerization initiator to the
above-described monomer and heating or irradiating a light to polymerize the monomer.
[0053]

Examples of the thermal polymerization initiator include
2,5-dimethylhexane-2,5-dihydro peroxide, 2,5-dimethyl-2,5-di(t-butylperoxy)hexane-3,
di-t-butyl peroxide, dicamy! peroxide, 2,5-dimethyl-2,5-di(t-butylperoxy)hexane, dicumyl
peroxide, o,o'-bis(t-butylperoxyisopropyl)benzene, n-butyl-4,4-bis(t-butylperoxy)butane,
2,2-bis(t-butylperoxy)butane, 1,1-bis(t-butylperoxy)cyclohexane,
1,1-bis(t-butylperoxy)3,3,5-trimethyl cyclohexane, t-butylperoxy benzoate and benzoyl
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(Production of photovoltaic cell nodule containing no fluorescent

subst ance) A tenpered glass (manufactured by Asahi d ass Co., Ltd.)
as a protective glass, the back-surface photovoltaic cell sealing sheet of
Exanple 1 as a sealing material, a photovoltaic cell (with the

| i ght-receiving surface facing down), the above-described back-surface
photovg&%gﬁg‘cell seal i ng sheet and a pol yethyl ene terephthalate (PET) film
(manufactured by Toyobo Co., Ltd., A-4300) as a back filmwere lam nated in
this order u$Shagpntent atthenhdranmi palyoerizaiopriotiaoe isssuffimero\aob paitcbeslabs nodul e

of Conparative Exanple 2. [0Q74] <Eval uation of photovoltaic cel

pr oper titBdespect to t en‘fﬁ?eﬁﬁo%l"?gﬁuﬁlreéﬁnnul ator (manufactured by Wacom El ectric
Co. , LE(Q)SQL WKS- 155S-10, AML.5G) to generate a sinulated sunlight and an |-V
curve tracer (manufactured by EKO Instruments Co., Ltd.; MP-160), the

cur r ent - vol t Agéhegihatapotyendrizeii @siniteter, @ photoptitdoroyhink dgmsiarfegetthdicelondi t i ons
of each.cell before and after . .sealing. . odul e. and t aki ng the dif.ference
Cher aophet iradiated iy Siniestag Beh o i i BT 58 S0t el v

cur r entncfRIRHehdoin ethes sUSHEY bengbinGHéthyICdilidr ShEnkoin ey CORE Belioie PidpyVahérage) ,
Pm (maxi mum out put), | pm (maxi mnum out put operating current), Vpm (maxi num

out put bepeiraisdingyhetier apé penzpirrpheny] ¢thert henzophenanes surhrg penszephasionai ¢ cel |
modul e 'gt\é résétg?l-g EII-%\%}&?J{Z)%XAZ(} gﬁon\lﬁggfii&ﬁ % kte&)%gﬁj% r generation

per for phot arc re obtained by perform ng nmeasurenents

in accNcrd%ﬁ@eth\jrltmf.uiﬁnﬁos&&aﬂmmné;lb%nggﬂ&%ﬂaﬂs such as benz¥bdihethlyl kefabw shows
the nmeasurenent results for the [%hot ovoltaic cell nodules of Exanmple 1 and
g

Conpar &nfveagasspy £1pa Japan ZhpmiceisdoKe IGACYRE q5rhaedpqnzykdiethyyetal:
acetophenones such as 2,2-dimethoxy-2-phenylacetophenone,
p-tert-butyldichloroacetophenone and p-dimethylaminoacetophenone; xanthones such as
2,4-dimethylthioxanthone and 2,4-diisopropylthioxanthone; hydroxycyclohexyl phenyl
ketone (manufactured by Ciba Specialty Chemicals K.K.; IRGACURE 184);
1-(4-isopropylphenyl)-2-hydroxy-2-methylpropane-1-one (manufactured by Ciba Japan
Chemicals K.K.; DAROCURE 1116); and 2-hydroxy-2-methyl-1-phenylpropane-1-one
(manufactured by Merk Co. Ltd.; DAROCURE 1173). These photoinitiators are used
individually, or two or more thereof are used in combination.

[0055]

Further, examples of photoinitiator which may be used as a photopolymerization
initiator include combinations of 2.4,5-triarylimidazole dimer with 2-mercaptobenzoxazole,
leuco crystal violet, tris(4-diethylamino-2-methylphenyl)methane or the like. In addition,
such an additive that does not itself have photoinitiating characteristics but, when combined
with the above-described substances, functions as a sensitizer system having a higher
photoinitiating performance as a whole, for example, a tertiary amine for benzophenone such
as triethanolamine, may also be used.

The content of the photopolymerization initiator is sufficient at 5 parts by mass with
respect to the dispersion medium resin.

[0056]

From the viewpoint of the coating film properties, coating film strength and the like,

the weight average molecular weight of the above-described dispersion medium resin is

preferably from 10,000 to 300,000.
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Voc [mV] Pm[mAN Ipm[m] Vpm[mV] EE fin Exanple 1 Cell 30.97 6968 609. 4
2765

[0057]

In addition to the above-described additive, the wavelength conversion type
photovoltaic cell sealing sheet according to the present invention may also contain, as
required, a coupling agent, plasticizer, flame retardant, antioxidant, light stabilizer, corrosion
inhibitor, processing aid, colorant and the like.

[0058]
(Wavelength conversion type photovoltaic cell sealing sheet)

The wavelength conversion type photovoltaic cell sealing sheet according to the
present invention can be produced by a known technique. For instance, a method in which
at least the above-described fluorescent substance and dispersion medium resin and, as
required, other additive(s) are melt-kneaded and molded into a sheet, or a method in which,
after making the above-described resin into a varnish and adding thereto the fluorescent
substance, the resultant is provided in the form of a sheet and the solvent is then removed may
be employed.

Specifically, for example, a sheet can be formed by arranging two mold-releasing
sheets to face each other via a spacer, providing the above-described melt-kneaded
composition into the gap formed between the two mold-releasing sheets and then
heat-pressing the resultant from both sides.

[0059]

The thickness of the wavelength conversion type photovoltaic cell sealing sheet is
preferably from 10 pm to 1,000 um, and more preferably from 400 pm to 600 pum.
[00607]

The wavelength conversion type photovoltaic cell sealing sheet according to the
present invention is constituted in such a manner to reduce a loss of sunlight caused by
spectral mismatch and convert a light in the ultraviolet region to a light in a high sensitive
wavelength region, so that a high light utilization efficiency may be attained and the power
generation efficiency may be improved. Further, the wavelength conversion type
photovoltaic cell sealing sheet according to the present invention also functions as an
ultraviolet absorber because of the fluorescent substance particie and exhibits comparable
anti-weatherability to an EVA resin containing an ultraviolet absorber other than a fluorescent
substance (such as trade name: SOLAR EVA manufactured by Mitsui Chemical Fabro Inc.).
[0061]

<Photovoltaic cell module>_
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6118 451.9 0.651 12.29 Mdule 31.57 7104 609.8 2892 6371 453.9 0.667 12.85
D fference

The photovoltaic cell module according to the present invention has at least a
photovoltaic cell and the above-described wavelength conversion type photovoltaic cell
sealing sheet provided on the light-receiving surface side of this photovoltaic cell. Fig. lisa
schematic cross-sectional view showing an example of the photovoltaic cell module.

The photovoltaic cell module of Fig. 1 has a protective layer 12 on the
light-receiving surface side of a photovoltaic cell 10 and a back film 14 on the back surface
side. Further, a sealing layer 16 is provided between the protective layer 12 and the
photovoltaic cell 10, and the above-described wavelength conversion type photovoltaic cell
sealing sheet is used as this sealing layer 16. In addition, a back-surface sealing layer 18 is
provided between the back film 14 and the photovoltaic cell 10. The back-surface sealing
layer 18 is not particularly restricted as long as it can seal the photovoltaic cell 10 and for
example, it is also possible to apply the above-described wavelength conversion type
photovoltaic cell sealing sheet not containing the above-described fluorescent substance.
[0062]

Further, although not shown in Fig. 1, the photovoltaic cell module according to the
present invention may also have a member which is normally provided in a photovoltaic cell
module, such as an anti-reflection film.

[0063]

In the photovoltaic cell module according to the present invention, since the
above-described wavelength conversion type photovoltaic cell sealing sheet is provided on
the light-receiving surface side, the power generation efficiency may be improved while
preventing a reduction in the anti-weatherability.

[0064]

The disclosure of Japanese Patent Application No. 2010-076313 is hereby
incorporated by reference in its entirety.

All publications, patent applications, and technical standards mentioned in this
specification are herein incorporated by reference to the same extent as if each individual
publication, patent application, or technical standard was specifically and individually

indicated to be incorporated by reference.

EXAMPLES
[0065]

The present invention will now be described in more detail by way of examples
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0.60 136 0.4 127 252 2.0 0.016 0.56 Conparative Exanple 1 Cell 31.81 7157
588.8 2773 6411 432.5

thereof; however, the present invention is not restricted to these examples.
[0066]

[Example 1]

(Synthesis of fluorescent substance particle)

First, a fluorescent substance was synthesized. To 7 ml of ethanol, 200 mg of
4.4 4-trifluoro-1~(thienyl)-1,3-butanedione (I'TA) was dissolved and 1.1 ml of 1M sodium
hydroxide was added thereto and the resultant was mixed. After adding 6.2 mg of
1,10-phenanthroline dissolved in 7 ml of ethanol to the thus obtained mixed solution and
stirring the resultant for 1 hour, 3.5 ml of an aqueous solution containing 103 mg of
EuCl;-6H,0 was further added to obtain a precipitate. This precipitate was removed by
filtration, washed with ethanol and dried to obtain a fluorescent substance, Eu(TTA)s;Phen.
[0067]

(Preparation of resin composition for wavelength conversion)

A monomer mixture was prepared by mixing and stirring 0.3 parts by mass of
Eu(TTA);Phen, which was obtained in the above as a fluorescent substance, 60 parts by mass
of methyl methacrylate as a vinyl compound and 0.012 parts by mass of n-octanethiol as a
chain transfer agent. Further, 3.65 parts by mass of sodium alkyl benzene sulfonate (G-15,
manufactured by KAO Corporation) was added as a surfactant to 300 parts by mass of
ion-exchanged water and to the resultant, and the above-described monomer mixture was
added to the resultant to obtain a resulting mixture. In a flask having a reflux condenser, the
resulting mixture was maintained at 60°C with stirring under nitrogen flow and 0.03 parts by
mass of potassium persulfate was added thereto as a radical polymerization initiator. The
resultant was subjected to emulsion polymerization for 4 hours and at the end of this process,
the temperature was raised to 90°C to complete the polymerization reaction. The resulting
fluorescent material for wavelength conversion was in the form of particles having a primary
particle diameter of about 100 nm. After appropriately subjecting the fluorescent material
for wavelength conversion to a post-treatment with isopropyl alcohol or the like, the resultant
was removed by filtration, dried and sieved as appropriate to obtain a particulate fluorescent
material for wavelength conversion.

[0068]
(Preparation of resin composition for wavelength conversion)

Using a roll mill at 90°C, 100 g of an ethylene-vinyl acetate resin (EVA)
manufactured by Tosoh Corporation;: ULTRATHENE 634 (containing no ultraviolet absorber})
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as a transparent dispersion medium resin, 1.5 gofa peroxide.thermal radical polymerization
initiator manufactured by Arekema Yoshitomi, Ltd.: LUPEROX 101 (in the present Example,
also functioning as a cross-linking agent), 0.5 gof a sﬂane coupling agent manufactured by
Dow Corning Toray Co., Ltd.: SZ6030 and 2 g of the particulate fluorescent material for
wavelength conversion obtained in the above were kneaded to obtain a resin composition for
wavelength conversion.

[0069]

{(Production of wavelength conversion type photovoltaic cell sealing sheet)

About 30 g of the thus obtained resin composition for wavelength conversion was
sandwiched by mold-releasing sheets and made into the form of a sheet using a 0.6 mm-thick
stainless steel spacer and a press having a heating plate adjusted to 80°C, thereby obtaining a
wavelength conversion type photovoltaic cell sealing sheet. This wavelength conversion
type photovoltaic cell sealing sheet contains no ultraviolet absorber.

[0070]
(Production of back-surface photovoltaic cell sealing sheet)

A back-surface photovoltaic cell sealing sheet was produced in the same manner as
in the case of the above-described wavelength conversion type photovoltaic cell sealing sheet,
except that the fluorescent material for wavelength conversion was not added.

[0071]
(Production of photovoltaic cell module)

The above-described wavelength conversion type photovoltaic cell sealing sheet was
placed on a tempered glass (manufactured by Asahi Glass Co., Ltd.) used as a protective glass,
and thereon sequentially placed were a photovoltaic cell from which an electromotive force
can be taken out to outside, the back-surface photovoltaic cell sealing sheet and a PET film
(manufactured by Toyobo Co., Ltd.; trade name: A-4300) used as a back film. The resultant
was laminated using a vacuum laminator to produce a photovoltaic cell module of Example 1.
[0072]

[Comparative Example 1]
(Production of photovoltaic cell module containing ultraviolet absorber)

A tempered glass (manufactured by Asahi Glass Co., Ltd.) as a protective glass, an
ethylene-vinyl acetate copolymer resin (EVA) photovoltaic cell sealing material
{manufactured by Mitsui Chemical Fabro Inc., trade name: SOLAR EVA; presumed to
contain 0.25 parts by mass of an ultraviolet absorber, 0.04 parts by mass of a light stabilizer,
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conversion efficiency rbn (%9 was -0.02%in Conparative Exanple 1, while it
was 0.56% in Exanple 1. Therefore, it is understood that the nodul e of
Exanpl e 1 has an inproved conversion efficiency as conpared to that of
Conparative Exanple 1. [0077] <Evaluation of anti-weatherability of
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hours and 336 hours after exposure to light. The neasurenent results are
shown & wadiaipd lirnator to produce a photovoltaic cell module of Comparative Example 1.

[0073]

[Comparative Example 2]

(Production of photovoltaic cell module containing no fluorescent substance)

A tempered glass (manufactured by Asahi Glass Co., Ltd.) as a protective glass, the
back-surface photovoltaic cell sealing sheet of Example 1 as a sealing material, a photovoltaic
cell (with the light-receiving surface facing down), the above-described back-surface
photovoltaic cell sealing sheet and a polyethylene terephthalate (PET) film (manufactured by
Toyobo Co., Ltd., A-4300) as a back film were laminated in this order using a vacuum
laminator to produce a photovoltaic cell module of Comparative Example 2.

[0074]
<Evaluation of photovoltaic cell properties>

Using a solar simulator (manufactured by Wacom Electric Co., Ltd.; WXS-1558-10,
AMI1.5G) to generate a simulated sunlight and an I-V curve tracer (manufactured by EKO
Instruments Co., Ltd.; MP-160), the current-voltage characteristics were evaluated by
measuring the conditions of each cell before and after sealing the module and taking the
difference thereof.

It is noted here that those values of Jsc (short-circuit current density), Isc
(short-circuit current), Voc (open-circuit voltage), Pm (maximum output), Ipm (maximum
output operating current), Vpm (maximum output operating voltage), F.F. (fill factor) and n;y
(photovoltaic cell module conversion efficiency) that indicate the power generation
performance of a photovoltaic cell were obtained by performing measurements in accordance
with JIS-C-8913 and JIS-C-8914.

Table 1 below shows the measurement results for the photovoltaic cell modules of

Example 1 and Comparative Example 1.
{0075]
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[0078] [Table 2] F.F. Decrease after 336 hours (%9 O hour 168 hours 336
hours Exanple 1 0.6726 0.6695 0.6700 0.39 Conparative Exanple 1

[Table 1]
Jsc Isc Voc Pm Ipm | Vpm | EF. Nin
[mA/em’] | [mA] | [mV] | [mW] | [mA] | [mV] [%0]
Example 1 Cell 30.97 6968 | 609.4 | 2765 | 6118 | 451.9 | 0.651 | 12.29
Module 31.57 7104 | 609.8 | 2892 | 6371 | 453.9 | 0.667 | 12.85
Difference 0.60 136 0.4 127 252 20 {0016 | 0.56
Comparative Cell 31.81 7157 | 588.8 | 2773 | 6411 | 432.5 | 0.658 | 12.32
Example 1 Module 31.84 7165 | 585.6 | 2767 | 6418 | 431.2 | 0.659 | 12.30
Difference 0.03 8 3.2 -6 7 -1.3 | 0.001 | -0.02
[0076]

As shown in Table 1, the conversion efficiency n;, (%) was -0.02% in Comparative
Example 1, while it was 0.56% in Example 1. Therefore, it is understood that the module of
Example 1 has an improved conversion efficiency as compared to that of Comparative
Example 1.

[0077]
<Evaluation of anti-weatherability of photovoltaic cell modules>

For the above-described photovoltaic cell modules of Example 1 and Comparativé
Examples 1 and 2, using a high-energy xenon weather meter (manufactured by Suga Test
Instruments Co., Ltd.; XEL-1WN) and an I-V curve tracer (manufactured by EKO
Instruments Co., Ltd.; MP-160), the anti-weatherability was evaluated by measuring and
comparing the F.F. (fill factor) values before exposure to light and 168 hours and 336 hours
after exposure to light.

The measurement results are shown in Table 2.

[0078]
[Table 2]
F.E. Decrease after

0 hour 168 hours 336 hours | 336 hours (%)
Example 1 0.6726 0.6695 0.6700 0.39
Comparative | 0.6707 0.6537 0.6693 0.21
Example 1
Comparative | 0.6644 0.6636 0.6192 6.8
Example 2
[0079]

As shown in Table 2, while the decrease in E.F. after 336 hours was 6.8% in

Comparative Example 2, it was not greater than 0.5% in Example 1 and Comparative
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0. 6707 0.6537 0.6693 0.21 Conparative Exanple 2 0.6644 0.6636 0.6192 6.8
[ 0079] As shown in Table 2, while the decrease in F.F. after 336
hours was 6.8% in Conparative Exanple 2, it was not greater than 0.5%in
Exanpl e 1 and Conparative Exanple 1. Here, as described in the above, the
conversion efficiency m (% of Conparative Exanple 1 was largely inferior

to thag,ehpl@mMise bs deShBdR the above, the conversion efficiency i (%) of

Comparative Example 1 was largely inferior to that of Example 1.
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1. A wavel ength conversion type photovoltaic cell sealing sheet conprising
a dispersion nediumresin and a fluorescent material having an absorption
wavel ength peak at from 300 to 450 nm wherein a content of an ultraviol et
absorber other than the fluorescent material is 0.15 parts by nass or |ess
with respect to 100 parts by mass of the dispersion nediumresin. 2. A
wavel ength conversion type photovol#@igsgel | sealing sheet according to
claim1l1, wherein the fluorescent substance is a europiumconplex. 3. A
photovol taic cell nodule conprising a photovoltaic cell and the mavelength

conversion t pe otovoltaic cell seal |ng shee ordln .t.o cl or

provi déd on {‘%Pgt?‘ec@@?’?fﬁlﬁﬁ t@?rﬁhﬁwobﬁlg é?e%f;eailﬁ %8‘?’8 Fraf élsg‘érlsﬁon
medium resin and a fluorescent material having an absorption wavelength peak at from 300 to
450 nm, wherein a content of an ultraviolet absorber other than the fluorescent material is

0.15 parts by mass or less with respect to 100 parts by mass of the dispersion medium resin.

2. A wavelength conversion type photovoltaic cell sealing sheet according to claim 1,

wherein the fluorescent substance is a europium complex.
3. A photovoltaic cell module comprising a photovoltaic cell and the wavelength

conversion type photovoltaic cell sealing sheet according to claim I or 2 provided on a

light-receiving surface side of said photovoltaic cell.
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