.1 SPECI FI CATI ON | NTERLAYER FI LM FOR LAM NATED GLASS AND LAM NATED GLASS
DESCRI PTI ON 30MAR2004 Techni cal Field The present invention relates to an
interlayer filmfor |amnated glasd, which has excellent transparency,

- heat insulation, weather resistance and el ectromagneti c wave 30 MAR 2004
transm ttance and excellent bond strength with the glass, and shows a nuch
decreased extent of blushing by absorbing noisture. Also, the present
invention relates to a |l am nated gl ass produced by using said interlayer
film Background Art So far, &PEEAFA&AEdOYl ass has been widely used as the
aut onoti ve w ndshi el ds or side-glasses, or architectural w ndow gl asses,
or the | INBERPAYEReFAENr EQBRNLAMIVATED GEBSFe AN LAHAMRTHLSEA T here can be
mentioned, a |am nated glass produced by interposing an interlayer film
for lam nated gl ass between at |east two transparent glass sheets to

integrate them Said interlay & E%hg&&g&sists of plasticized
pol yvi nyl acetal resin such as §0FyV|nbeutyraI resin. Wiile |lam nated gl ass

of §hi§e5bﬂgcﬁin9§e&8 break due to a shock, the interlayer filminterposed
between gl'ass sheets wll not easily break, and the glass will keep

adhering to {he préschayaivdnt Breven Afderdnaakageridpas fhemrfsks for
scattering debri's of broken glasses are so lowthat it wll prevent people

in aut oERBnhesdor gbaskdi ngsidh omalsei agcedjlensd tbgnspargesti-s B%abr oken
gl asses. 2 Although a |am nated gl ass has the excellent funpctions
descri beguabsien.gewepshey t Repdstangepr abfent bFCHEPRRIRATLFI oV 2V R heat

i nsul ati on. Anong the rays, e [nfrared ra avi. gt f not
. | ess t REALPBAAFARES §ﬁ§|¥x9ﬁ%gﬁ?£o © %éﬂﬁvnﬁyﬁhﬁgﬁgl%Bé?ggéﬁgér%gato t he
.U| E:r avi ?1|86t a{ ai’]’chb(ﬁéc 5 %@ctt etntﬁ_ecgfrﬁllughfi?@tby a%@@r%'i%@ rﬁ@ﬁsfﬁlfé@r ed ray
i s abs3rB&d T A6t he subst ances i ncreasing tenperature by rel easing from

the sulgt;ancesn@sph@abknt SthidieridH r eegdtesy it aeflemtiedhtasi hghassay. Thus,
cutting-off the infrared ray (heat ray) fromthe autonotive w ndshields or
si de- glpassesedbyanchitecairdlinterlayer film.

Background Art
15 So far, a laminated glass has been widely used as the
automotive windshields or side-glasses, Or architectural
window glasses, or the like. As the representative of
above-mentioned glass, there can be mentioned, a laminated
glass produced by interposing an interlayer f£ilm for laminated
2( glass between at least two transparent glass sheets to integrate
them. Said interlayer film consists of plasticized
polyvinylacetal resin such as polyvinylbutyral resin.
While laminated glass of this kind tends to break due to
a shock., the interlayer film interposed between glass sheets
25 will not easily break, and the glass will keep adhering to the
interlayer film even after breakage. Thus the risks for
scattering debris of broken glasses are so low that it will
prevent people in automobiles or buildings from being injured

by the debris of broken glasses.




w ndow gl asses, that is, increasing heat insulation of the autonotive

w ndshi el ds or side-glasses, or archjtectural w ndow gl asses may suppress
increase in tenperature in autonobil®s or buildings. As the insul ated

- glass, for exanple, a heat ray cut-off glass can be comercially obtai ned.
The above-nentioned heat ray cut-off glass is the glass sheet coated with
multi-layers of netal/nmetallic oxide by neans of netal deposition or

' Losul i light., Ho ' h i
o o TS BLHBHOELE PURETh SR BB S B T Dy | s e
chem C&Lapg%%pg o, JgIRTACOPERBLL 149 b2gbieh%# Beehlyayessr£opPOsed of,

for exanp icliz ' nyl butyr resin, or the’like to give a

| am naj gdhahkaSsnsHeReen. the heat ray cut-off glass |am nated interlayers
i s conposed of, for exanple, plasticized polyvinylbutyral resin or the

| i ke had somEmpngbtleesrdws | ovhagidftawd ay hbviay expavelergth(bdy t he
multi-layer coating was thick, so its transparency (visible |ight

tr dnsmbtahessr dhen 89nmowad (salhanawntbord enerdgto behokenlddl ti- | ayer
coating and interlayer filmresulted in exfoliation or blushjng of

[t er | B9BPaTedntD (W) P G kT ele PP bR e ADEEPRANTT FSAGN t t i ng
into  automnbil 65 o" s RULLALAOS, CaUST DG LERK! 6% oW 1, £ OmbOL £RLLRY

one, a Cal navl gati on system an automatic

gar age; RRRNSL i nd"t A OFRLAL ) kel cMBIALE- ARAnbRun tifced B Reat e several

proposals to solfve the problerns described above. For exanple, a | am nated
gl ass BpodHeednEy-arani Raly NG MMAirdapasd ttashpataester fil ms bet ween

pl astici zed pol yvinyl butyral resin sheets is disclosed in Japanese Patent
Publ i cati on TbusQppusittiingnoSZ03Be1986rargdpanyséehpatenayPubrP®atien for

Lai d- Open 36442/ 1969, and so on. However, the Ianinates?ﬂlasE haz sone
pr obl e tPROtA¥epoREndspighgen PEt e H1ATI%T e pof YoM nyPBEEYFal resin

h ad I fi I h faliati.on ! h
i or  A8095R GBS nat e oPhes TR RR i fe T AL AR g otRur o0 he

am’nat’ed glrass w ut als
el ect r QURYABLI ey SnicRRE YLt afse a1 LHuh. olOr gp¥Ri teathaainat ed

gl ass produced by dispersing fine particles of heat insulating mneral
mat er i alisdiowt ogilakeekaymay suppress increase in temperature in
15 automobiles or buildings. As the insulated glass, for example,
a heat ray cut-off glass can be commercially obtained.

The above-mentioned heat ray cut-off glass is the glass
sheet coated with multi-layers of metal/metallic oxide by means
of metal deposition or sputtering to insulate direct sunlight.

9 However, since the multi-layer ccating is poor in scratch from
outside and inferior in chemical-resistance, it was necessary
to laminate interlayers composed of, for example, plasticized
polyvinylbutyral resin, or the like to give a laminated glass.

However, the heat ray cut-off glass laminated interlayers

25 is composed of, for example, plasticized polyvinylbutyral resin
or the like had some problems following below:

(a) it was expensive ;
(b) the multi-layer coating was thick, so its transparency

(visible light transmittance rate) was low ;



filmfor the purpose of giving heat insulation is proposed in (for

exanmpl e, Japanese Patent Publication for Laid-Open 259279/1996, and so on)
It is expected that the heat insulation can be increased by inhigi M@g

increase in tenperature in autonobiles or buildings with the bl ock dL 2004

the infrared ray by using these functional fine particles. In kneading

functional fine particles such as netal or 3 0 MAR 2004 4 3 0 MAR 2004

metal | j¢,oxide i i [ rfd } oL fkd ara: dRda

am nal 64 ghSe ot pifa  BEEPRRERL Nl oot PhELLEI BUVER oot Aoty

depends,pBri Bgepartithe AL G Mekabldati®nal birC bDusHengonddi ned in
an interlayer ?ilnl the bigger the particle dianmeter is, the greater the
haze vahuerilayethe aa@e problem occurs in kneading functional fine
particles, thus a technique regulating the particle dianeter of the

pri mar ydpaiti thieibstedneledtrenaguaphncseveaieon NAPSAEEEYNI HabRver, in
an interlayer film no matter how nuch the ggrticﬁe di anet er

f_the
pr i rar puamepalese?T ikl EINg S SMSNT FROPRECEi ¥ l?scfcg?{“%:ﬁ/c%gl?%gul at ed,

nmel t - kneadiing with a adhesi.ve resin _under heat_ln. . DI e jon of film
resul t §2CAIFAESHEUFBNA Dt I HIRF BAPHS| gsf:ggsnéﬂjééggéﬁ{lt%ﬁ%hbarti cle

di anet er. of i Lpe- - i I35+ bi mddiaihe o tBE t he
prinar?nﬁ%?¥%%$%i%Eﬁ%%&F%épébggéf??%ﬁ%oﬁﬁgszEglgﬁﬁg%e interlayer film
desirahlgel s regulating not only the particle dianmeter of the prinmary
particle or the particle diameter in the dispersion, but also_the particle
~dianeter of trherkunatéomaiveddlneppappsels i tot eMg mthsj neEoPhHEMS

penetration resistance is required for a |anmin tgﬁ %Iass ée rgs%nted by a
| abi nategcaiibed phoveruFGR AP LN d HFHEE 5270t PeROUGR%t 6¥pr oduce a

| am nat ed | ass, and appropriately ad] &ng Ehel¥§¥h§treﬂg£a wirt h gl ass
i i ing - veste dtive )
is nee&@@?ﬁ%ﬁ$3§ber§E%Y£f§%%%%%§g%¥y tggg sperse unitormy fine particles
such azal%tt%.lcizrg%% aﬂ&&i X} P6uBPHai e ddike dmears Bt atlaymssédl mn However,
t he di spersant 1 nfluentes on the bond strength, and so the necessary bond
st rengtiapgme gt el aimesiicathadn | sot hebppoeitipnobb A8 37 A386the
di spersant used for dispersing fine particles in a plasticizer_ influences
. on bondiapshedGe\BR 2004 Publication for Laid-Open 36442/1989, and so

15 on.

However, the lLaminated glass has some problems in the bond
strength.between.plasticized.polyvinylbutyral resin sheet and
polyester £ilm, thus not only the exfoliation will occur on the
interface of the laminated glass with a lapse of time, but also

2 electromagnetic wave transmittance is not enough.

Moreover, a laminated glass produced by dispersing fine
particles of heat insulating mineral materials into interlayer
£ilm for the purpose of giving heat insulation is proposed in
(for example, Japanese Patent Publication for Laid-Open

95 259279/1996, and so on). It is expected that the heat insulation
can be increased by inhibiting increase in temperature 1in
automobiles or buildings with the blockage of the infrared ray
by using these functional fine particles.

In kneading functional fine particles such as metal or




- strength between the glass and the interlayer film causing exfoliation or
reduci ng penetration resistance, andg noreover, the bond strength may
change with a | apse of tine by bleeding of the dispersant. D sgloqum,;of
“Invention Taking the above-nentioned problens into consideration;  the
objective of the present invention is to provide an interlayer filmfor

| am nat ed gl ass, which exerts excellent heat insulation and el ectronmagnetic

wave trapsmttance, and _whi :haNs G Chal ood haze
o exBEPREhC P Ras i M Ghead 404 SRS REE EREYra BRBRTR Hde 000

| ani naj ¢d, L35 el o €438PL L rAPREOBLEAL OriPONdetlelaRialt el bEGTazd he gl ass

and the interlayer m penetration resistance, shock absorption, weather
resi st 3pe8ngapdispe s cidhal parteclpravametar efimeatddoglmeestabkbduced by
using the said interlayer film Another objective of the present invention
is to pxpiedsontminederd apeinterimier fhhhndthed bdloges, tRAIRIEFECIBW in
production cost and possible to adjust bond strength, and to ovi de a

| arfi naflédmgtessips oiheedTBRtasi fhet Raz8aralnft oFt alRs S37¢ rﬁ’quﬁ%%rf‘ t he

toi ti | at to: (1) An.interla filmf ] I
e R e G T S R T ey
compr | SPAYFAn" AHREI A FESIH, S Rl et dop
o amot EPOLEAGIRG. 67100 AU O i <8 T e S Foe n (D) an

i nter | ayerohuk®d Qrdpatdil ethidms NAsdesssgped in (1) 6 3 0 MAR 2004
above, which is characterized by that the nunmber of tin-doped indium oxide

or anti nony-Hepedetrd,niaxadeipaetrileyerwtEtiima npamgttes BewWnpeehR BRenot | ess
than 100nmis not nore than 1 per 1lun2, (3) An interl ﬁyeé,fi I E] for
| ati napetttgldesdiamgsssroHdde REAPRIYRAY DICHP RFe PARELENS S ¥AGHEEt eri zed

A nated GeastioBEERAan ARG ot OB ASE ane Ba T SaeA e S Lo L0l ng
fglsgk?%gglegg._vél %@{%ﬁﬁlﬁmﬂaf’ i 3iaR ‘ifnl Lgat FEE?H%&&E&“SE fatp £dyhleef not
ght rays of 380 to 780nm a sol ar
in recohesion between the particles. As the result, the particle
diameter of the functional fine.particle is bigger than that

15 of the primary particle or in the dispersion. That is, in the
interlayer £ilm, desirable is regulating not only the particle
diameter of the primary particle or the particle diameter in
the dispersion, but also the particle diameter of the functional
fine particle in the film.

2( Since the penetration resistance 1is required for a
laminated glass represented by a laminated glass for
automobiles, only good haze is not enough to produce a laminated
glass, and appropriately adjusting the bond strength with glass
is needed. A dispersant is necessary to disperse uniformly fine

25 particles such as metal, metallic oxide and the like in an
interlayer £ilm. However, the dispersant influences on the bond
strength, and so the necessary bond strength may not be obtained.
That is, there were problems that the dispersant used for

dispersing fine particles in a plasticizer influences on bond



- radiation transmttance rate (Ts) in the light rays of 300 to 2500nm of
not nore than 80% of above-nentioned visible light transmttance rate (Tv)
and the haze value(H) of not nore tRan 1.0% (4) An interlayer 30 ™Ak o004

| am nat ed gl ass as described in (1) to (3) above, wherein an adhesive
resin contains a plasticizer, (5 An interlayer filmfor |amnated gl ass as
described in (4) above, wherein 30 to 60 parts by weight of the
plasticizer, 0. 1 to 3.0 parts by weight of tin-doped indium oxide and/or
ant i noAYTEBEEl PElivernddhsr ¢legm anvedhsed e iaras Hilthei GHES1BY t he
adhesive resin, (6) An_interlayer filmfor | am nated_glass as described in
(1)t BXEBTLabS0B, ORAU IR PRIV EEFH SENGE YOI AYRRETLF - r esi n, 7
3 0 MAR 2004 (7). An interlay i f.qor | am nat L 35S ihed in (1)
to (6) Bonind it ErrbBhErBi el se S 2 2%RY 85 AR P EESELAS:

sel ect gd ftﬁgnhgggﬁgrsgﬂg_consi sting of; (a) a chelating agent, (b) a

conpound wth at | east one carboxyl group at its termnal position, and

(c)sa nodified silicone oil, (8) An interlayer filmfor |am nated gl ass,
whi ch conprises an adhesive resin containing tin-doped indium oxi de and/ or
ant i nobyscddpedrei pfodngrerngdrdn cl e and at | east one di spersant sel ected
fromthe group consisting of; (a) a chelating agent,. (b)_a conpound wth
at | east oneTekipgxthe Gsue Mentioned preRlensodptPFRRSHELEY¥RY 19 modi fi ed
silicone oil,.(9). An interlayer filmfor |ani nated S .descrjibed in
(7) OFEE"B)O%‘{/ ,V‘?Nhlo%h {gecl?gleg@flgi%‘éerbgl?ﬁaﬁ %t %Jcegc erl%grtll(a%g éiglent is a
Bdi ket N1 160 Por N drfirftld Y 1 ddd Mifiich ARt £l ob@ssent

descri ggge%%g?%? %%O%%,o V\krlii C r%{s chg acteri zedC by that the |3di ketone
conpoundati Snacehtliacetaie, eldd)romudryierd ayere fitandmi ttancaat addgl ass as

described in (7)
which has good transparency, especially good haze and excellent
fundamental performance characteristics required for a
laminated glass, for example, appropriate bond strength between
the glass and the interlayer film, penetration resistance,
15 shock absorption, weather resistance, and so on, and also to
provide a laminated glass produced by using the said interlayer
film.
Another objective of the present invention is to provide
an interlayer film for laminated glass, which is low in
2( production cost and possible to adjust bond strength, and to
provide a laminated glass produced by using the said interlayer
film.
Thus, the present invention relates to:
(1) An interlayer film for laminated glass comprising an
25 adhesive resin, which is characterized by that tin-doped indium

oxide and/or antimony-doped tin oxide with the average particle

diameter ranging 0 to 80nm is dispersed in the adhesive resin,

(2) An interlayer f£ilm for laminated glass as described in (1)



~or (8) above, which is characterized by that the conpound with 8 3 0 MAR

2004 at | east one carboxyl group at jts termnal position is selected from
the group consisting of; (a) an ali pénati c carboxylic acid having 23 {MARS004
carbon atons, and (b) a hydroxy carboxylic acid having 2 to 18 carbon
atonms, (12) An interlayer filmfor |amnated glass as described in (11)
above, which is characterized by that the aliphatic carboxylic acid having

2 to 18 is 2-etyl pbutyrate or,  2-ethyl hexanqate, 1 An_interlayer filmfor
ar natlavE: 8B G0 b TERGTORLEAY OF S} HnBUBRE APt L PBF ot or | zeq
by tha he adhesive resjn. . ai dditi I : dj | ng agent,
(14) Agr%nlhﬁgénr ?gzgledre f P?m%r{(}:rl‘f% ﬁ%‘%ﬁ%fg?%;%g%dc%sg??gggl?n “}({?3% above,
wher ei Bathechend; adbvali &8 e Rk skStRRY R HAMN 8NE6 8o RO tARS Unpeal t of a
carboxylic acid having 2 to 10 carbon atons, (15) An interlayer filmfor

| am nat ednyl ass as described in (14) above, which is characterized by that
t he anbunt of the magnesi um and/ or potassiumsalt of an carboxylic acid
having 2 to 10 carbon atons is 10 to 150ppm as nmagnhesi um and/ or potassi um

content in the obtained interlayer film (16) An interlayer filmfor
| ani nat 8d Hhantexlaeet fibdw fof tapinpsedislagh it damsdireds 18bt &) ned by

di spersin i n-doped i ndi yum oxide and/or. antimny-doped_t.i i into
or gani Ersg?S/é?q‘?c’ ‘5 "frﬁ’ecqhéﬁ & aﬁaﬁFgﬁéFsgn‘fytt&% %pg?ﬁlaﬁésgrgiéggand,
addi ng_sai.d,di;Spersi it adbes) j t{ ohehdveg0Rigasning a 9
pl asti g'lﬁggr byg 18&%@0%6&61[9"(%% %\ I nt er%&:y{:ﬁ# irkl-fnlpfjbérml am natgd gl ass as
~ descri bedweRn( 16wd cahame, gMakeh sise st aeheni ZgThdy tshalett hvaviggni c
solvent is the same with the plasticizer as is added into the adhesive
resi n, thi8knass aof & | Syer hidisl anviicridleni hahed ppneyel tisanes aeitigedTVh (16 )
or (17) above, which is prepared by extrudi n% t he di Z_roersi on described in
(16) oPf(no} hpevchan e 18dERe| Ve Hay 19T hgte HBY I AgSfathine in

whi ch t .axes are _arranged in ral lel, . | i 1| ay fil,m for
| ami naf\égu@l ass \XEF_&’?HP'S necﬁar]:gIgl © 15131/‘2& %rlv(ét od 1(25' F i%lt’%o i §88r lgll)ng
tin-dopedonificmn®t 48raN¢hadn 80% of above-mentioned visible light

transmittance rate (Tv) and the haze value(H) of not more than

15 1.0%,

(4) An interlayer film for laminated glass as described in (1)

to (3) above, wherein an adhesive resin contains a plasticizer,

2C (5) An interlayer £ilm for laminated glass as described in (4)
above, wherein 30 to 60 parts by weight of the plasticizer, 0.1
to 3.0 parts by weight of tin-doped indium oxide and/or
antimony-doped tin oxide are contained per 100 parts by weight
of the adhesive resin,

25
{6) An interlayer film for laminated glass as described in (1)
to (5) above, wherein the adhesive resin is polyvinylacetal

resin,



~anti nony-doped tin oxide in a plasticizer to obtain dispersion and adding
said dispersion into the adhesive resin, the inprovenent lies in that the
average particle dianmeter of tin-doﬁed i ndi um oxi de and/ or antinD@ -M@p@ﬁ
“tin oxide in said dispersionis 10 to 80nmat roomtenperature, and s

10 to 80nm after heating dispersion up to 2001 , (20) A |l am nated gl ass,
which is prepared by interposing an interlayer filmfor |am nated gl ass

descr! 6] 4R LA gbTphales BROLE, GaHIRERH o 88518 AR clo g yshcts (o
| am nat.gd ?% gszﬁtﬁﬁv@,‘as%%ﬁﬁéﬁi@éné‘i’weco\%ﬁ%é§ atharasd€r baed by that

the | am na ass has a visible light "tranSmttance rate (Tv) in the

light @a%pedisa3f0 el JSUUN £8orl Oth & OhBbup acbéionihgassmi ttance rate (Ts)
inthe light rays of 300 to 2500nm and the. haze value (H) as foll ows;

Tv>=65%a )Ta<zhelhtdihw dderit 0% (22) A |l ami nated gl ass as described in (20)
or (21) above, wherein at |east one of the pair of glass sheets

i nter pd®ilng cempound oritdyat 1eaatione cREROXYdyIEAYBrPE iidF §RETINA ch has a
visible light transmttance rate of not |less than 75%in the |I|ight rays of
380 t oPPEGHH%hd transnmittance rate of not nore than 65%in the whole
light rays of 900 to 1300nm (23) A lam nated glass as described in (22)
above, erein the heat-ray absorption glass is a green glass, 3 0 MAR

2004 (24 A hpdieted 9 pssods gdescribed in (20) to (23) above, which is
characterized by that the efficiency of the el ectromagnetic wave shield A
~dB in the wavel ength of 10 to 2000MHz of the I|amnated glass is not nore
than 10dB. (25) A lam nated glass as described in (20) to (24) above,

whér ei l &han| antealavegl bimfayr danisated gLans . (kST es &% (Tv) in
the light rays of 380 to 780nm, a solar _radiatjon, transm tagﬁaf&ge (Ts)
in t he A3hARL Y8y LSRRI E409m t1Ra3°REe IATHE™ (195 The 2FFiCi ency of

purme! USRS A E Y e, Bk ey Ant UELIRNES e Hlog 2RI and
selected from the group consisting of;
(a) a chelating agent,
15 (b) a compound with at least one carboxyl group at its terminal
position,

and

(c) a modified silicone o0il,

21 (9} An interlayer film for laminated glass as described in (7)
or (8) above, which is characterized by that the chelating agent

is a Bdiketone compound,

(10) An interlayer f£ilm for laminated glass as described in (9)

25 above, which is characterized by that the B diketone compound

is acetylacetone,

(11) An interlayer film for laminated glass as described in (7)

or (8) above, which is characterized by that the compound with



11 TsS0.8XTv HS1.0% 0dBS10dB P=a nuneral from3 to 7. 3 0 MAR 2004 And
al so, the present invention relates to; (1) An interlayer filmfor
| ami nated gl ass, which is character§zed by that an interlayer filmfor
. laminated glass is made from plasticized polyvinylacetal resin, ZHMAMH04
ti n-doped indium oxi de and a conpound with at |east one carboxyl group at
its termnal position are dispersed in the plasticized polyvinylacetal
resin, (2) - Aninterlayer filmfor |lamnated glass as descrjbed in (1)
above, a«%ni#ﬁ% ONEeCRBAPEY AP EAWha hitl Yo heFMbRa L RAVBAAD §F it 8 tPe s
term n?I ogi tion is one or nore conpounds sel ected from the group
consi s Fﬁﬁ fre; IEP0EANSESIONY WAving 2 to 18 carbon atonms and a hydroxy
car boxylisc_aci ¢ ' . r t Qe 3 [ Y. i.lmfor
| am na%(gd aﬁaésgl&\%#gg %%it?r% 1%@0%@{%?1512{351(3 gze)éopoPy%%({)gcﬁ%rPéfesi n,
wher ei gpgai d plasticized polyvinylacetal resin is prepared by dispersing
tin-doped indiumoxide particle in the plasticizer to obtain dispersion
ands adqibg as ayd rédixsP i@kl axdid hawisig d aed y@oloatduor acedms, resin, and
the particle diameter of tin-doped indiumoxide in said dispersion is 10
to 80nmat roomtenperature, and still 10 to 80nm after heating the
di spersion up to 200r-, and 12 (4) A lam_nated glass, which . s prepared by
i nt er pdditdPrAntieqlaves &t LR iﬁﬁlpéﬁ?ﬁaﬂwsgﬁéé%e%%r%‘?:ﬁ‘béglyn (1) to
(3) above between at | east .one pair._of glass e . Be r
Car ryi A§°8Gr YRECT Ve SR offd & ﬁﬁfeéyv%hegte?‘r? %gﬁ%%’fs‘gjé ?énrlg{g :h{“grl ayer
filmfaqr.; 4 am fo T gAY i i f taply as an
interl g&é‘? ﬁ%%ﬁ:%e%ﬁ%%e%s iigeer:%:l | mﬁdeﬂgﬁc%%ﬂﬁiﬁﬁftggn be any
resi n, which has bond strength with glass under appropriate tenperature and
pressure without being coated with the binder on its surface, for exanple,
any kndw3)r&siimtesleey et [fji los Edr demi natted gdlasef aaniasamied dn {L0m f or
| am nat ed gl ass. , . . . .

to (12) above, which is characterized by that the adhesive resin

contains additionally a bond adjusting agent,

15 (14) An interlayer film for laminated glass as described in (13}
above, wherein the bond adjusting agent is magnesium and/or

potassium salt of a carboxylic acid having 2 to 10 carbon atoms,

(15) An interlayer £ilm for laminated glass as described in { 14)
2C above, which is characterized by that the amount of the
magnesium and/or potassium salt of an carboxylic acid having
2 to 10 carbon atoms is 10 to 150ppm as magnesium and/or potassium

content in the obtained interlayer film,

25 (16) An interlayer film for laminated glass as described in (3)
to (15) above, which is obtained by dispersing tin-doped indium
oxide and/or antimony-doped tin oxide into organic solvent by
the use of a dispersant to prepare dispersion and, adding said

dispersion into the adhesive resin optionally containing a



As the adhesive resin, there can be nentioned, for exanple polyvinylacetal
resin, polyurethane resin, ethylene-vinyl acetate resin, acryl

copol ynmeri zation resin of which acry$ nononer unit is acrylic acid,
‘methacrylic acid, or a derivative thereof, or vinyl chloride -ethyDead 2004
-nmet hacryl ate glycidyl copolynerization resin, and so on. The
above-nentioned resin can be easily produced by neans of a known nethod or
a method simlar to the known nmethod. As the adhesive resin used in the
pr esenpliasventiizenx,, preferably used is polyvinylacetal resin. The method
for producing polyvinylacetal resinis not specifically |limted, but can
be nmentioned, for exanple, a nethod conprising dissolving polyvinyl al cohol
in hot water, maintaining the tenperature of the obtained_ solution to be,

for efaplAn iggemlayarofashm fofgdrmdnaced TA5F fStdef e WPeiyuelPd said
solutiq co eting acetalizati.on wth i.rring nd.t.h AR 2004 13
PR L A s S A i e i et
resin gp.Pauler wildh S3id PoalaldZald oy 14 d8add SPnPOSEhd! 8ahespRYr ess
acetalization with stirring and to conplete acetalization by maturing the
reacti @aswnth increase in the reaction tenperature. In above-nentioned
nmet hod for synthesizing polyvinylacetal resin, the average polynerization

degree of polyvinylal cohol is preferably fromabout 500 to 5000 or so,
nore preferably from about 800 to 3000 or so, and even npre preferably

from akd8) AnED teFlayyyr silvLonhapingded etage a50isserinadiidh(d8dree of

pol yvinyl al cohol is less than 500 or so, the, strength of .resin_._ _filmmy
be. "t 85 J&dR. apsiiri MG Lehe 19 REEPAFRIn ¥ e ST ANCEor "Endt S 2rA

| a naked  ghasy 1188 M 197 "a8Gve IRD thiCaaR¥ 81 G501 Y RF 188higon degree
of ponV|nyIaIcoﬁoL exceeds 5000 or so, it may be difficult to nold resin
film agdrudlmddiachdme ihhehsthetgdhawds rasd arfdangedynbpatanistr,ong to

| ower the shock absorption or the penetration resistance of the obtained
| am nat ed gl ass. Moreover, it is preferable to arrange the anmount of

(19)In an interlayer £ilm for laminated glass which is prepared

by a method comprising dispersing tin-doped indium oxide and/or . S -
15 antimony-doped tin oxide in a plasticizer to obtain dispersion

and adding said dispersion into the adhesive resin, the

improvement lies in that the average particle diameter of

tin-doped indium oxide and/or antimony-doped tin oxide in said

dispersion is 10 to 80nm at room temperature, and still 10 to

20 80nm after heating dispersion up to 200C,

(20) A laminated‘glass, which is prepared by interposing an
interlayer film for laminated glass described in (1) to (19)
above between at least a pair of glass sheets to integrate the

25 interlayer f£ilm and the laminated glass sheets,

(21) A laminated glass as described in (20) above, which is
characterized by that the laminated glass has a visible light

transmittance rate (Tv) in the light rays of 380 to 780nm, a



vinyl acetal to be not nore than 30 nmol % i n pol yvinyl acetal resin obtained
above. Thus, the saponification degree of polyvinylalcohol is preferably
not | ess than about 70 nol % When tHe saponification degree of 3 0 MAR 72004
- pol yvinyl al cohol is I ess than about 70 nold, transparency or heat

resi stance, or reactivity of polyvinylacetal resin may be | owered. The
average polynerization and the saponification degree of polyvinylal cohol
can be determ ned according to, for exanple, 3 0 MAR 2004 14 a net hod

sti pul svkdri nadisStkos7esatidbihbascefrabet {Pg) ol jhe MAgredl® °fn the
present invention, the al dehyde used for _ synthesi zing polyvinyl acetal
resin 380nbe 3peenm aafl| fhei hagedvalbet (Brefér &9 °¥Sdehyde having 3 to 10
carbon atons, or re preferably al dehyde having 4 to 8 carbon atons can be
used. Wen theTNemde? of carbon atonms of above-nenti oned al dehyde is | ess
t han 3, sufficiﬁngggvéggﬁility of resin film my not be obtained in sone

i nstances, on tHET®th&7 hand, when the number of carbon atons of al dehyde
exceeds 10, theHggfgggivity for acetalization will be Iow, and resin

bl ocking may easily occur in the reaction and cause difficulties in

synt hesi zing resin. As the=al dehydes to-be used in the present invention,
-there can be nentioned, aromatic al dehyde, alic¥clic al dehyde or

al i phal 2)ahddlapdeatiesr gbasamlas feoprbhafdifyde?) Rrbutdl lal2RMNRle,

i sobutyl al dehyde, barrel al dehyde, n-hexyl al dehyde, 2-ethyl butyl al dehyde,

e Do VPaFASRy AL, LoRSboPDE o HLPOE ATt Tty M ik £, e fefy oo

b | dehyd i d , , ferably.
e anbbE REreFoRERTaF AT B aaneat rl tlpbEOR GRASOSMEEH nBEC BLAD Y.

bejuseq i s £ NAGH Ot rddbntiNe A dehvde Bavise Bed® tHarcaskonnaties,
preferably used are al dehyde having 4 to 8 carbon atons, for exanple,

n- but yhLahtiehydes of hexyltad detorde an?- érrhplshdtylealceempde, of mottmeBHE dehyde,
and so on. In polyvinylacetal resin obtained by acetalizing

pol yvi fipkal 66koinwithie e lebdighteayshadf AeHRidsSH e ng 4 15 to 8 carbon
atons, especially preferable is polyvinylbutyral

(23) A laminated glass as described in (22) above, wherein the

15 heat-ray absorption glass is a green glass,

(24) A laminated glass as described in (20) to (23) above, which
is characterized by that the efficiency of the electromagnetic

wave shield AdB in the wavelength of 10 to 2000MHz of the

2( laminated glass is not more than 10dB.

(25) A laminated glass as described in (20) to (24) above,
wherein the laminated glass has a visible light transmittance
rate (Tv) in the light rays of 380 to 780nm, a solar radiation

95 transmittance rate (Ts) in the light rays of 300 to 2500nm, the
hazevalue(H),theefficiencyofelectromagnetb:waveshield(A
dB) in the wavelength of 10 to 2000MHz and pummel value(P)} as
follows;

Tv=75%



. resin obtained by acetalizing polyvinylalcohol with n-butylal dehyde havi ng
4 carbon atons. When above-nentioned pol yvinylbutyral resin is used, the
adhesi veness between the resin filmmand the glass is high, so the resin
filmhas appropriate bond strength with the glass, and excellent3 0 MAR 2004
transparency and weather resistance is realized, and in addition,

pol yvinyl butyral resin itself is easily produced. Polyvinylbutyral resin
obt ai ned by herei nabove nmethod consists of vinylbutyral, vinylalcohol and
vinyl acetate cegm@peptsry The anpbunt of each conponent nentioned above-can
be determ ned according to, for-exanple, JIS K--6728 "Methods for testing
pol yvi nyl but yradH'< orognfrared absorption spectrum (IR). In the case of

pol yvi nyl acetal resin other than polyvinylbutyral resin, neasuring the
amount of vi nyl & dBEs10dBnd vinyl acetate conponents is the first place,

t hen the anount of vinylacetal can be cal cul ated by subtracting the sum of
the above- nent £6Red ﬁ%ﬁﬁ%ﬁ%é“?r%n1100. The average butyralization
degr ee of above-nentioned polyvinylbutyral resin is not specifically
liMted, but is preferably about 60 to 75 nol % or so and even preferably
about A L9<£2 Whldpdlesitie WIRRINR AU BAG UYL Al [2at] on degree of

pol yvinyl'butyral resin is |less than 60 nol % solubility with plasticizer
mentioped | aherifge¥rbayeeweredm t Berebyaminaagdbegldssfi cehicho oEx

pol yvi nyl butyral resin with plasticizer of the 3 0 MAR 2004 16 necessary
anmount charabtairi.zedndtyr ahatnanesnseahererOfiiinefornbaminahad ghamst he

average butyralization degree of palyvinylbutyral resin exc egﬁ gbout 75
nol t, A6 mAAe afromy Phdt bl ¢l #§%amoc Yidyedss eE58aH) - t &bt ar'A

e 8ol ST IS LONEELANSY: 12 Lol b0y esBbvent o

ope ndi Um oxi or antinbny-doped

tin oxide,ipn YRiAaAl hooee: 84Nasl MespRELRA 1P thlevprAsatcinsal ation to
t he in?gﬁﬁgy%%qﬁffﬁg Nénelj? tin%doped ing?un1oxide and/ or anti nony- doped

tin opodgviaylaketaieldenin, nfrared ray (heat ray) cutting function

(2) An interlayer f£ilm for laminated glass as described in (1)
15 above, wherein the compound with at least one carboxyl group |

at its terminal position is one or more compounds selected from

the group consisting of a carboxylic acid having 2 to 18 carbon

atoms and a hydroxy carboxylic acid having 2 to 18 carbon atoms,

20 (3) An interlayer £ilm for laminated glass, which is made from
plasticized polyvinylacetal resin, wherein said plasticized
polyvinylacetal resin is prepared by dispersing tin-doped
indium oxide particle in the plasticizer to obtain dispersion
and adding said dispersion into said plasticized

25 polyvinylacetal resin, and the particle diameter of tin-doped
indium oxide in said dispersion is 10 to 80nm at room temperature,
and still 10 to 80nm after heating the dispersion up to 200C,

and



So addi ng and di spersing said tin-doped indium oxide and/or antinony-doped
tin oxide into adhesive resin filmnpgkes it possible-for the produced
-interlayer filmand -lam nated glass to exhibit excellent heat

i nsul ation. The addition anmount of the above-nentioned tin-doped i%gﬁ@ﬁﬂw4
oxi de and/or antinony-doped tin oxide is preferably about 0. 1to 3. O
parts by weight, or nore preferably from about 0.13 to 3.0 parts by wei ght

| at 100, part i i
Uhen ¢ e 22&-%&}%{982%%nqbi’a%$' HIREe et A Rt s e
tin oxijdedls 5 5%%109%% E Lot Jﬂfiéd k1 e QBtdeé&_ell%'&fer'(@ﬂttbngﬁﬁr ed

i nsul at1on nm and 't hus the heat insulation of obtained

i nterl apekref be@er ¥ fl@aféﬁc WS |y dPtglddd iglieutd y be inproved. On the
ot her hand, the addition anmount of tin-doped indium oxide and/or

antinony-doped tin oxide exceeds about 3.0 parts by weight, the visible
light transmttance of the obtained interlayer or |amnated glass may be
| ower eBes3 GloKIRRE2Q0AL AT YT &rdr ddee perietl o™i anet er of said tin-doped
i ndium oxide or antinony-doped tin oxide.,is over O out 200nm

a
or so, prefeFhsl §dbesive HRELOpCOBPABSEE 8BnAT HBFE” ‘F‘%T”érgbﬁg) P?ﬁe aver age
particle dianeter .i s abaut,10_to 80nm Qr v r t he
parti cH&di Q_E%tdelg%afsf P% LCQSOBFeSTBt ngﬁﬁ%iglr? ggewﬁggghgiﬁ&ggdss t he
m ni ”U%‘npgﬁttbg'l‘a A F e he%lﬁQ%\&%rr)EE&' Heedlimﬂté@p@gecﬂﬁlwmmyl de or
antinony-doped tin oxide is preferably not |ess than about 10nm and the
Maxi Mgy tPakhi 6& eary agialr, Whighehasabbyd 8nmemytt edsh Yiesst hadaver age
“particle dianeter of said tin-doped indium oxide or antinony-doped tin
oxilde eppeegsizicuterpemature and pregsuad Witbpuyike e qdadifd Vays may be

remarkabl e, thereby transmttance through th obta| ne?gbnterl ayer filmmy
be redd&€d.PRdeRe GesiitE, st"d:i,facehaZEOGal Meventi ng

{ranspareney) of L A adueed ] amopal,ed olass hﬁf&%@mﬁa&ea and the
e el
hi gh t Pansp cygl gagsog 1?al hed, 1-lh Hg%d%d for exanple, the
aut onoigjug M ndshi el ds. The parti cle d| anet er of said tin-doped indium
oxi de or antinony-doped tin oxide can be neasured by light scatter
...measuring dew tite @dbeS-AR0DALL (1t rtdckerenaar)he pentiiorddbyfadt syRAPdLect r oni cs -
Co.,Ltd.) utilizing dynami c light scattering ,
15 polyvinylacetal resin, polyurethane resin, ethylene-vinyl
acetate resin, acryl copolymerization resin of which acryl
monomer unit is acrylic acid, methacrylic acid, or a derivative
thereof, or vinyl chloride-ethylene-methacrylate glycidyl
copolymerization resin, and so on.
2( The above-mentioned resin can be easily produced by means
of a known method or a method similar to the known method.
As the adhesive resin used in the present invention,
preferably used is polyvinylacetal resin.
The method for producing pelyvinylacetal resin is not
25 specifically limited, but can be mentioned, for example, a
method comprising dissolving polyvinylalcohol in hot water,
maintaining the temperature of the obtained solution to be, for

example, about 0 to 95T, adding acid catalyst and aldehyde to

said solution, 'completing acetalizationwith stirring, and then



method in which Ar lazer is used as light source. In the present invention,
it is preferable that said tin-doped indium oxide and/or antinony-doped
tin oxide having an average parti dPe dianeter of over 0 and up % MR ORG
200nm or so are scattered fine and uniformy in interlayer film By
scattering tin-doped indium oxide and/or antinony-doped tin oxide fine
into an interlayer film the |lam nated gl ass produced by the use of the

interlayer can have the | ow haze, exgcellent 0. MAR 4 YAR 2004
t r ans PEEFRAL IFIN D grAHEERY i rRRF AT HH N fﬂ ?ﬁgaﬁﬂopgggg rel%?g'ég?? and
additionally, it can be possible to adjust bond strength between the gl ass
and t F&5 &9 B“ST1m thereby excell ent penetration resistance is

obt ai ned. Prefer IR H S 18N iishiy@klbayekshiblla weepeogrelse nunber
of ti n-dope&rll %&?‘tt#m%g% g‘qangi or 'ar}ti r%gny-dopgd tin oxide with a particle

di ametgle10f1 N0l &S Seihian £i0alg imone conplese peethlizati®robi he
interlayer film. That is, the enbodinent in which the above-nentioned
pagti GlAsiMidd tHeepakehekeod amitdy dingwtasessimhahns. 0FEIRTHY not be
observed in the interlayer film or even it can be observed, it is only
the paanpexdtatetat is set at the center of 1 square mcroneter flane and

no other particle with the particle di ter of. not | 0-um can
be seen witHith- - @Reve ugRtiongd, thé“%?goe of t&¥i ng %ﬁ%ttggg%%srgggnd
observing interlayer_filmby usin i.SSi 18la8G 00RO SEope. The
obser \Rf ‘ﬁ”@é%aﬁéti‘%\r F?Eagou?ﬁﬁygﬁgﬁﬁg‘%ﬁgﬁé’?‘n@sﬁ on el ecétq on ni croscope,
"""71%96:1&&&/1@5?%3%8@&5% rELEELBOP £RbET 560PES 0PIt EBED yr so.

. Co. ., an

Hit ac t he photographs are taken at 100kv accel eration
volit aggoré\ sPefREEDbEYT EdomnhbdTE B 0Ot of (30 tontoar Isay.erafd 19T BN present
invention is an interlayer filmfor |am nated glass, 1in which tin-doped

i ndi unpoaferabhg/ troanabopiy 1888ed ot i2308xi%e S%articles in di spersion has

t he average particle dianeter of from10 to 8 r ogut-gaper atgre, and
still, 10 t0VBOAmM eVidi® af REFPTAES! n&’q]]ﬁ@“e%%zgﬁ%‘%n upm[go 200CC. The

out - of PELY Ut B LB APSPSE e Fre T Raeot anel ool | ent et anspar ongy.
wher ei Eiﬁ.ﬁ\nthQpﬁg.. L Bgi WERRXi U6wering the penetration resistance of ..
15 the obtained laminated glass. On the other hand, when the
average polymerization degree of polyvinylalcohol exceeds 5000
or so, it may be difficult to mold resin film, and, in addition,
the strength of resin £ilm may be too strong to lower the shock
absorption or the penetration resistance of the obtained
2( laminated glass.

Moreover, it is preferable to arrange the amount of
vinylacetal to be not more than 30 mol% in polyvinylacetal resin
obtained above. Thus, the saponification degree of
polyvinylalcohol is preferably not less than about 70 mol%. When

25 the saponification degree of polyvinylalcohol is less than
about 70 mol%, transparency or heat resistance, or reactivity
of polyvinylacetal resin may be lowered.

The average polymerization and the saponification degree

of polyvinylalcohol can be determined according to, for example,



19 3 0 MAR 7004 and/or antinony-doped tin oxide particles are dissgn%ﬁgwbn
said film Said dispersion, nentioned later in detail, is a solut 4
suspensi on i n which tin-doped indi ukf oxi de and/ or anti nony-doped tin oxide
particles are dispersed in an organic solvent or a plasticizer, preferably
together with a dispersant. In the present invention, it is preferable
that said tin-doped indiumoxide and/or antinony-doped tin oxide

particles are dispersed fine and_uniformy in_the interlayer filmto

f
Droducd dRFThAG: BLIE Ao witth kSelX eft?2& anBaPeRsy of | (tRRtITSul ati on

and bond strengtg wbtgnglass, and thus, using a dispersant is a preferred
enbodi RRAYVEPYERECEPESerit invention. As the dispersant of the present

i nvention, fpr exagpl reseﬁ@) fheLpting, aoant . éf%%§&%§gpgﬁgg hgyjng one or

nore carboxylic gro at 1ts termnal position, silicone
oil, aagin%ﬁeemzihﬁ;m { 2Pl ¥cxeMRldsfineds rddt EpecREesantyi nuenté@n, it is
considered that the chelating agent used as dispersant is conbined with

ti rs doped preflepabdyi dédengder hanihgodytdopedcdrivomxadenparer ghere and as a
result, this conbination prevents cohesion of tin-doped indium oxide

and/ or paafersh)ydopdehyide dwavdagpdr thioc|8esanipey @fpns F@hd¥e Wictnt erl ayer
filmfor lamnated glass will be inproved. Said _chelatin ent s not
speci fi cal | yWReRi ttdtf BHF‘bancﬂﬁJdﬁi‘gBﬂB KEHRBE cREI 6?(9?1"93'6{8%'?1 1Reh as EDTA

| 3di ket one,. sampoundoroilie 4 1 ke 9t B! GLIRLY LG chel ALLDG AgRRL easily

sol vabf a plastrcrzer or "an adhesive resin. nean, anong the

chel at ln%? AIENVS orit Hirked ARE s6RABPLNSEa RE k N ItFR BEReZ0nand, MiRe2004

preferablfe in chelating agents, and even nore preferable is acetyl acetone.
| nj@ddicheomumb&eetofl acarbpa, atdmd | od@r oaréeyyacetertmeds 10, the
benzoyl trifl uoroacetone, dipibaroyl nmethane, or the |like can be used. The
pr ef er Zbhetavdityi §pransetelizatieonsaidlchel 2e¥ngandgesdin st p@frErabl y about

0.001 to 2 parts by weight, nore referably about 0. ta 1 part by weight
per 10@a§app§q&y\§§iﬂﬁ ing 58h€§FEElPBSPHg cause élé%&céitlég in

synthesizing resin.
As the'aldehydes to-be used in the present invention, there
15 can be mentioned, aromatic aldehyde, alicyclic aldehyde or
aliphatic aldehyde, for example, propionaldehyde,
n-butylaldehyde, iscbutylaldehyde, barrelaldehyde,
n-hexylaldehyde, 2-ethylbutylaldehyde, n-heptylaldehyde,
n-cctylaldehyde, n-nonylaldehyde, n-decylaldehyde,
2C benzaldehyde, cinnamaldehyde, and so on, and these can be used
preferably.
The above-mentioned aldehyde can be used singly or two
or more of them can be used in combination.
In the aldehyde having 3 to 10 carbon atoms, preferably
25 used are aldehyde having 4 to 8 carbon atoms, for examplé,
n-butylaldehyde, n-hexylaldehyde, 2-ethylbutylaldehyde,
n-octylaldehyde., and so on.
In polyvinylacetal resin obtained by acetalizing

polyvinylalcohol with the above-mentioned aldehydes having 4



When the addition anount of the said chelating agent exceeds about 2 parts
by wei ght, bubble may be forned in producing an interlayer filmor a

| ami nated gl ass, while the additiof anount of the said chel ating af8ritARiZ804
bel ow about 0. 001 part by weight, desirable effect can not be obtai ned.
In the present-invention, a conpound having one or nore carboxylic groups
at its termnal position used as a dispersant has high dispersibility, so
tin-doped indi um oxide and/or antinony-doped tin oxide particles can be

di spersed warmmriatons, resnesisdlss Pusferdtde 4S5cBRgdvid AR Bne or nore
carboxylic groups at its termnal _position, the di rsibjlity.qf the

ti n- dopR#LR ndidthahiiee aRd/ or 2GRER ﬁ&gaopéﬁ)]txwrb&feg‘ﬁcoslb%rt i C letgl can be
stable even at_high.tepperature, so th hesi on or the precipitation of
tin-dd%é%P?Yi%ﬁﬁ?%&?ﬁeggﬁapgr4 58F3%8n§P8§§éd tin oxide may not be formed,
and good di i L L0t alnedeyFhEsSre s e i@gbhgbagd et er | ayer
filmfor Igﬁﬁﬁz?ggvgig%?ﬁéi?%ﬁgg?gm/hgze agd excel l ent transparency. As

t he exgipi £5vh e kHehEPHBEHNEhHE S1h @i nDan@tRecglhsxyls ciglhoups at its
term nal position, there can be nentioned, for exanple, a carboxylic acid

havi ngtRe tPedBn cit horhad SpPr ¢ 2060 b en drst mengt iy dx ythaarPadad i ¢ aci d
having 2 to 18 carbon atonms, and so on. As the said carboxylic acid, there
can beanémxasieint tHanSpPARSINEY anﬁmﬁsﬁﬁlzﬁ%gﬁﬁéﬁmf‘&eat?df,e%]ﬁ?p%‘gt ic

di carboxylic acid, aromatic carhagxylic acid, .aranstlce digar ¥4 C acid,
and s8"®n impRedibiePet A HGAPUIRG . ESRT el%n‘%]icfon%g, Eenzibxlyc aci d,
pht hal i ¢ §cidd salicylic acid, ricinoleic acid, stearic acid,

2-ethy?ﬁ% ARo e acid, 2-ethyl butyric acid, castor oil fatty acid,

hydr ogenat edpgi iRV EbGt§ehd. reRdnserdainBiesy eardimatzedt sietigdor two or
nore of them can be used in conbination. Especially, preferable is an

al i phatbascatboxyki cvhnytibuhgvahg 2vinylalecahdbn aMGmeVinRkPFRF2EHr ef erabl e
is an aliphatic carboxylic acid having 2 to 10 carbon atons. Mre

concr ecelmpongnggy, the exanples are acetic acid, propionic acid, n-butyric

P oct anoi ¢ SERE, ARG B, A canbeHicLy PRSI B 8e or more
. car boxéﬂleit(é\rmined according to, for example, JIS K-6728 "Methods for - - -
15 testing polyvinylbutyral” or infrared absorption spectrum
(IR).
In the case of polyvinylacetal resin other than
polyvinylbutyral resin, measuring the amount of wvinylalcohol
and vinylacetate components is the first place, then the amount
2¢ of vinylacetal can be calculated by subtracting the sum of the
above-mentioned two components from 100. 7
The average butyralization degree of above-mentioned
polyvinylbutyral resin is not specifically limited, but is
preferably about 60 to 75 mol% or so and even preferably about
25 62 to 72 mol% or so.
When the average butyralization degree of
polyvinylbutyral resin 1s less than 60 mol%, solubility with
plasticizer mentioned later may be lowered, thereby it may be

difficult to mix polyvinylbutyral resin with plasticizer of the



groups at its termnal position is not specifically limted, but
preferably is about 0.001 to 2 parts by weight or so, nore preferagHX grﬂmz
0.01 to 1 part by weight or so per Y0 parts by weight of adhesiv g

When the content of the conpound having one or nore carboxylic groups at
its term nal position exceeds about 2 parts by weight per 100 parts by

wei ght of adhesive resin, the interlayer filmmy change into yellow or the

bond strength between the interlayer film and the gl ass ngg b%H%?
det er i BPELESATY AIQWIY §8 WA LhPeIE RS 1O THAt FRVE nFToRRE AT €

b | i ' i nal iti I h b 0.001 22
570 MkeBB04 PR BRDy GBPght S8 PSS pP 100 AR By wi b atihesi ve
LS\S/: Eépo%§§%§§P£8tﬂrgicE:egﬁ.‘lﬁcggfzegﬁs eé?@ﬁ{: edls Jops Cont %}{ Of o { D€ gonmpound

0 nor e- car boxy group at 1ts termnal position used as a

di sperggphihs api&hes anoiadt Beckskarg0Otpardist Hyn Weiegtdtit Sen per 100
parts by wei ght” of tin-doped indium oxide and/or antinony-doped tin oxide.
Wien thestobaroe.of the conpound having one or nore carboxylic groups at
its term nal position used as a dispersant is |ess than about 0. 1 part by
wei ght, the Fon-thpehtexfiareniidan ofndher PEASERBNYLEBPEHCR: n1 B} Sle

particles may not be dispersed well _in pl.ast.ici zer. .\\en t he, content of
the coRPEERAXRYVI N oFEPSAMRDr et AT HIRS ic’é&ﬂﬁﬁb a?x?gg t MY positi on

psed agn: 2ndhSORORAN L EXGEAME. 1 nRNALLI00 ARG SRLAERADL VLA o7 aver

0 yellow or st rengt etween the obtained

cinterlayep;Gh! Qeber ihawhnatied HAthandtdia Mleassimy. be extrenely |owered
“or too nmuch strengthened. So the content of the conpound havi ng one or

nore car boxykame@youpimidopead indhinimedkide sind /ar astimasyaddpegetrsant is
nmore preferably about 0.5 to 150 parts by weight. A so, the
above- auhfedstiap@porhtehbinfgased oY fbeat TBF beRYIE 1§8oHRC Ot 5

2l o CaR BOSABBCAT FRPeRRag daigl e e RS ot her o
St bRk LA LR s kbt dhspastion ataicy gg1 e
for m ngoaribilet-ebhayre piddiicéd inteilapar ffilwmahar Laamhaatadghaass can be
15 to exhibit excellent heat insulation.
The addition amount of the above-mentioned tin-doped
indium oxide and/or antimony-doped tin oxide is preferably
about 0.1 to 3.0 parts by weight, or more preferably from about
0.13 to 3.0 parts by weight relative per 100 parts by weight
20 of the above-mentioned adhesive resin. When the addition amount
of tin-doped indium oxide and/or antimony-doped tin oxide is
below about 0.1 part by weight, the sufficient Iinfrared
insulation may not be obtained, and thus the heat insulation
of obtained interlayer film or laminated glass may not
25 sufficiently be improved. On the other hand, the addition amount
of tin-doped indium oxide and/or antimony-doped tin oxide
exceeds about 3.0 parts by weight, the visible 1light

transmittance of the obtained interlayer or laminated glass may

be lowered.



obt ai ned, wherein tin-doped indiumoxide particle and/or 23 3 0 MAR 2404
anti nony-doped tin oxide particle ar di spersed fine. The nodified silicone
oil used as a dispersant in the present invention is not specifica3b¥MR2m4
“limted, and any per se known dispersant, which is generally a viscous

i quid obtained by reacting a conpound whi ch should be nodified into

pol ysi | oxane, can be used. Concretely, there can be nentioned, for

exampl e, car byl DLLI 91 LI £OUF, Lo OA Y, (DA Ribp | 100601 |

epoxy nodi fi nodifie Sl or am ne nodified

silicopg; gLl i 1 i i efr el OGN @F torgbetutmaen®f them
can begﬁégchthgéﬁgp aFF%EEfgéﬁ?ﬁgkﬁ5%$fied silicg%e oil, preferable is

car boxyt saDGidd @kl cang 0 hnarugridavendi §0ed. Mdie e tEtabIhe

carboxyl nodified -silicone oil or amne. nodified silicone oil is not
speci fthal kyeraget pdr thutlegeriamaitier dal ebopd] 116w tor WArashtS®i scous |iquid
obt ai ned by, for exanple, reacting polysiloxane with the conpound having
carboxyl gr oGpendgrorenone fpmAy theskakbiche Liame@hdsyEEPMERO8F nore of
them can be used in conbination. Nbrquerh preferabge ;s éfg ngkfied

si |i comB 7 IBORFEPE $° - 1k OFOEET YRBIT at'e* g LA U BY- approprTalely t o

i mprove_the solubj]it it h tici els I A addi tion
anount nga%soéfed'%%#?rédd\gﬁtﬁ g%k%%oil.r?dfxlﬁéﬁﬁ%tﬁel%ﬁlﬁ?gglﬁgggﬁpﬁﬁgg Pgn but

pref .eragk&en% besBelhplyahottieds haitodit WohaNt apar tA@aatiamby wei ght
of tin-doped i1 ndium oxide and/or antinony-doped tin oxide, and about 0.5 or
~less partibyewaighieteer il)Qefdratly idghtomfledswe above- menti oned

adhesive resin. Wien the addition anmount of carboxyl nodified silicone 24 3

0 MAR 2004 oWhepr tine ravewand i parsicieofsapprers ofe$@ihahiRandaPes. 5 part
by wei ght. per 100 parts by weight of tin-doped indi (0)'¢] r

ant i moAPIdgpe8*irs S%iGBF{@ﬁBXQ ORFQp%FEiﬁﬁgg?f%%?eﬁéé a%ogtbgﬂgg@ained. on
t he ot her _han dif ¢ i his e Qi R ersmaikhgdesi | i cone
IR 5 gsvce%@%%%ﬁ%éOHPSb%grgtglém}&%g? ot 'Ylpse?‘{afgo Darts by weight of
adhesi ¥g @byt rhi8mb et ence! £18AGhgh heferepBalihed ahi tadriedy ¢ mtferlimapey fil m and

the gl asses
be reduced. As .the result, .the. haze value (the degree .of

cone ol

15 preventing transparency) of the produced laminated glass may
be deteriorated, and the high transparency is not obtained,
which is needed for, for example, the automotive windshields.

The particle diameter of said tin-doped indium oxide or
antimony-doped tin oxide can be measured by light scatter

2( measuringdevice(“DLS~6000AL"(tradename).producadbyotsuka
electronics Co.,Ltd.) utilizing dynamic 1light scattering
method in which Ar lazer is used as light source.

In the present invention, it is preferable that said
tin-doped indium oxide and/or antimony-doped tin oxide having

25 an average particle diameter of over 0 and up to about 200nm
or so are scattered fine and uniformly in interlayer film. By
scattering tin-doped indium oxide and/or antimony-doped tin
oxidefineintoaninterlayerfilm,thelaminatedglassproduced

by the use of the interlayer can have the low haze, excellent



may vary with a lapse of tine. As the dispersant of the present invention,
it can be used by conbining the above-nentioned (a)a chelating agent, (b)a
conmpound havi ng one or nore carboxyl groups at its term nal possstﬁ R [ﬁ
(c) a nodified silicone oil, togethd® with any other dispersant AE Z é
ot her dispersants, there can be nentioned the dispersants generally used
as dispersants of inorganic fine particles, for exanple, phosphate
conmpounds such as phosphate or pol yphospate, and so on, sulfate conpounds

such as organic sulfate, and so on, polyal cohols surfactants_ such as
pol ycatbargparencyoryd it beatadsuka bion wathh@wé@éﬁtl%%%wsﬁ one of

the preferable enbodlrrents is plastici esive £n b
pl astlﬁl@e‘?ddl"rhénﬁp-&é’t'l ditz A0y &dpPﬁsiLﬁé' FBS%% ?ﬁv‘%‘ﬁ?ﬁa ;F%nﬁgﬁ
fl d t df
o b Pantn’ FE; isﬁ%“sn§2§age‘n?3r BOYE B EhgPLpytepeetion: Bad Tor
Organgﬁeﬁé@fékibﬁeﬁﬁﬁmlﬂﬁ ﬁ@@l d ester, pol ybaS| c acid ester,
on, pl asti ci

and s osphoric aci zers such as organi ¢ phosphoric aC|d

or gani c phosﬂ?@f@k‘ébiél dmbaagneAtoNs Aese driasidrcitzanswhanehe thed singly
or two or nore of themcan be used in conbination. 25 3 0 MAR 2004 The

nonobasambati dfestiar- dspadt ihdtimedxddecianiddaind ygntimony 1iorednyine
menti oned, for exanple, glycol ester obtained by reacting triethylene
gl ycol oxd dé wighnacpacticiacAiameberyef cnoticiess |t§1ﬁfbdt%PrliL&‘ agi @I“ecapr oi cC

acid, 2-ethylbutyric ,acid, heptanogic acid, n-octylic acid hexyllc
acid oPr 1;5’@‘-3&P96n1ré‘"’ac‘i’ﬁ(tllil%bﬁ}'PF(]:a&EFoﬁllrﬂ'eg?Iafccl%C| e%rpb?ﬂg ¥ e,

gl ycol , est,gr, Qb 34804, by, £ §ACLLAgn L8! RASHMRRE GLYROlGRS phitREoRY ene

gl ycol 1 (R ove-nenti onéd organic acid, and these can be used
preber ablyeotdpese %{0%%50 Afhl £66 OmS AN s UseoBéaghyaoint ¥heor nore

of them can be used in conbination. The polybasic acid ester is not limted
speci finaeryaybnt £ifliver ommydre ientamrize, okservedbt bt nkd 991Ye51‘§?| ng
organic acid_such as adipic-acid; sebaC|c acid or azela %gémor t he

li ke v@@ﬁtacéﬁr‘élilghtl%%tna&ﬂb‘?m Qﬁc%ﬁtﬂuq{aﬁ/f“ﬁﬁrﬁﬂ‘ car bon

3225‘35%6??5 2‘? ﬁ%rg l:ﬁ::.cl%r %&%lﬁat@h& pl@%ig1@Oh¥9§|§ltgragkdn8§t gksscan be

than 100 4 m-can -be seen within the-flame,-in the case .of taking--
16 photographs and observing interlayer filmby us ing transmission
electron microscope.
The observation can be carried out by using transmission
electron microscope, “H-7100FA type transmission electron
microscope” produced by Hitachi.Co.,Ltd, and the photographs

20 are taken at 100kv acceleration voltage.

Also, preferred embodiment o_f the interlayer £ilm of the
present invention is an interlayer film for laminated glass,
in which tin-doped indium oxide and/or antimony-doped tin oxide
particles in dispersion has the average‘particle diameter of

95 from 10 to BOnm at room temperature, and still, 10 to 80nm even
after heating the dispersion up to 200T.

The interlayer film for laminated glass obtained by
molding interlayer film out of said dispersion has the low hazé

and excellent transparency, wherein tin-doped indium oxide



nore of them can be used in conbination. The organi c phosphoric acid

plasticizer is, not linited speci ”, cal ly, but there may be menti ?'ﬂeﬂm zf[][ﬁr

exanpl e, tributoxyethyl phosphat e, 9sodecyl phenyl phospat e or

triisopropyl phosphite, or the |ike, and these can be used preferably.
These organi ¢ phosphoric acid plasticizers can be used singly or two or
nore of them can be used in conbination. Anong the above-nentioned

pl astici zers, especial ] referable is, for exanple, triet e | ycol

i 5 cRRgT e ORISR GITEHIA RS EGFyE5 Sre dispersedYh T &

di -2-e h¥l hexanoat e( NGO), t et raet hyl ene gl ycol 26 di-n-heptanoate(4Gr),
triethyfelle 3 0 MAR 2004 gl ycol di-2-ethylbutylate(3GH), triethylene glycol

di - n- hept ano@%f&%ﬁ@peﬁ%ri&rh,émlahgﬁpnzbei%éﬁ‘ astd&stZE1 s 1628 e utsiesh singly or
two or nore o them can be used in conbinati on. The above-nenti oned

pl asti grzegaspanshennanuf ashiced teasidbpedy perdism kmourdenetdvolyomand can be
manuf actured as follows. The above-nentioned 3G0 is obtained by reacting

t riset hghehmghyedbpeiit hi®-cstidd bexylicdescie siapardassdnt HAPTEIOE 2-fol d
equi val ents thereof under a catalyst. Al so, NGO is obtained by reacting

ori goeshkens gbPycolr wlal ticdzRy heRFRELETELLY oftA%Sthdss W dbout
2-fold__equival ents thereof under a catal yst. The ori goethyl ene gl ycol

cont ai A4SREFSPBEs t han about 90 weight % of conpound conposed of 3 to 9

et hyl enegl yciogéhlgﬁiet Ere%*i?ﬁ%ﬁa' {1¥ disprbletadiebthatf ofaxanpl e,

M tsui Tosho emc ishi  Chem cal Co.,Ltd, N sso Chem cal
Co., Lt dinafdped ONndMiR0, o4Edei SaRb}l &k Nesh bymsepcdopedt et tmetdwyldmegl ycol
"W th n-heptanoate of not |ess than about 2-fold equivalents thereof under
a Dat apysticleseaver disperssdobiaenand byniternlngin rike nterRye®Hl with
2-ethyl buthyrate of not |ess than about 2-f ol d_equival ents _thereof under
a cat afydm topsosugiet 2o i ndifsUlRY st THAB iRV eXRBALFBRET PIRATEIZEr  to the

above- q?.ghitoz{]r?gufg Eginvaené Soinrcll is%rggtgt{'ximiﬁdglass, and thus, using
a dispersant is a preferred embodiment of the present invention.
As the dispersant of the present invention, for example, . -
15 (a) chelating agent, (b) a compound having one or more
carboxylic group at its terminal position, {c) modified
silicone o0il, and so on are preferably exemplified.
In the present invention, it is considered that the
chelating agent used as dispersant 1is combined with tin-doped
20 indium oxide and/or antimony-doped tin oxide particle, and as
a result, this combination prevents cohesion of tin-doped
indium oxide and/or antimony-doped tin oxide particles, thereby
the haze of interlayer film for laminated glass will be
improved.
25 Said chelating agent is not specifically limited, but
includes the known chelating agent such as EDTA, 8 diketone
compound or the like, or preferably the chelating agent easily

solvable with a plasticizer or an adhesive resin. In that mean,

among the chelating agents, B diketone compound or the like are



specifically, but preferably about 20 to 60 parts by weight or so, nore
preferably about 30 to 50 parts by weight or so per 100 parts by wei ght of
adhesive resin. 27 3 0 MAR 2004 At %h addition anmount bel ow 20 partUs B%yl]ﬂé
" wei ght per 100 parts by weight of adhesive resin, the inpact absér V % f
the obtained interlayer filmor |amnated glass may not be enough. On the
ot her hand, at an addition anmobunt exceedi ng about 60 parts by wei ght per

100 parts by weight of adhesive resin, the plasticizer | eed out,
i ncr eadrefprdelepin cahelREANA 8Pgepke . BBHaPNEl F‘Qﬁ%@?@ﬁ?@gse or®

interlayer film or decreasing the . transparency or t bet ween

the i AR YEIRFeEPRer and e gl ﬁcgql%%, an ihterl 5%%&‘}],1%6”@‘%4‘1 ani nat ed -

gl ass of.the resent _i .ion can optio I i j usting
t%fi]th%rg% S _%%%@fgﬂg RAkl,¥% 8 @tid 1 At i

agent . v roned bond adjusting agent, there can be

ment | Od‘fgib%Péyﬁﬁéﬂﬂéﬁe,abEalthen@&&b saht beOlisalikal i ne earth. netal salt of
organic acid or 1norganic acid, or the like. The above-nentioned al kal i

nezal salt argbk apkefepebear bddindtoal seluntaref nohel ismiidedtedertifngal |y, for
exampl e, salt of potassium sodiumor magnesium and so on. The
above-agatt ohedprefgambdvaclbits hol0l i b9t 8dP3pEEi PrcMalgL hdi ¥ Sray be
mentioned, for exanple, carboxylic acid such as Jg@h)g i ctégagi d :{]et)fé'l ic acid,

but yr i RrefeEabhr @i tali 8 1oke ARFF b MYV IRh P Lo RSt oBhic acid is

not Iin%te& sgecifical_ly, but there may be nentioned, for exanple,
hydr oc®f o?#2eatY8 BFSAftric acid, and so on. These bond adjusting agents

can be used plagl ¥ngr i 1dlon TSR sPetmeaBaba used dnimprbjeati on
Anong t he above-nentioned al kali nmetal salt or alkaline earth netal salt

of1Or 0aRkEcQE aM@@AN: Cpagitds byal kalghtet dubbdal tmay bekdonmedeat®h net al
salt of organic acids having 2 to 28 16 carbon atons is preferable. Mre
pref er pbbjluused as imgacipwer £ilm oF potamipaheda®iass. c¥rbb&yFPE acid
having 2 to 16 carbon atoms. As th(ﬁ above-rrer{ti.ortgdlr ”‘?%@,%%it%n syt or
pot assREfLEAPR angunh ofokle Sl FReAaTIRE 28T 18 TarDon atons;  which is
not limted speci.ficall t he e ianede e £x08@! e magnesi um
, £ e t -
acet at B2TfoPEs¥ed Cetd%tséﬁﬁilgén%yum propi onat e,
In the present inventiocn, a compound having one Oor more.. -
15 carboxylic groups at its terminal position used as a dispersant
has high dispersibility. so tin-doped indium oxide and/or
antimony-doped tin oxide particles can be dispersed uniformly
in resin.
Also, by using a compound having one or more carboxylic
20 groups at its terminal position, the dispersibility of the
tin-doped indium oxide and/or antimony-doped tin oxide
particles can be stable even at high temperature, so the
cohesion or the precipitation of tin-doped indium oxide and/or
antimony-doped tin oxide may not be formed, and good dispersing
95 state can be maintained. Thus, the obtained interlayer film for
laminated glass has the low haze and excellent transparency.
As the examples of the compound having one or more

carboxylic groups at its terminal position, there can be

mentioned, for example, a carboxylic acid having 2 to 18 carben



pot assi um pr opi onat e,. magnesi um 2- et hyl but anat e, potassi um

2- et hyl but anat e, magnesi um 2- et hyl hexanat e or potassi um 2-et hyl hexanat e,
and so on. These can be used singly?br two or nore of them can bg EEUIGN
“conbi nation. As bond adjusting agent, preferably used are nmagnesium salts
and potassiumsalts of carboxylic acid having about 2 to 10 carbons. The
above- nenti oned nmagnesium salt of carboxylic acid having 2 to 10 carbon

atons is not limted specifically, but there 9 nmenti oned, for
exanpl 8LOR§PE S Bﬁf’fi§é’é‘ﬁ’a‘t:%’?b°?‘r§b¥%sq‘iﬂrﬁ Wﬁ&ﬁog?%), ﬁa@ﬁ’gg?ﬁrﬁ‘tbqwc‘éhoat e,

i t , i t.e, i - | at e,
NSl s BER S2S NS T Aaaate, RADESLTLE BB 2o,
and 50f8§}-e>?§}%g£’”g‘é€i‘i$%%te'%!’89::)98%%%&!&81%?‘.' l&l?ﬁh&@i@@%dfb&@?ﬂic having 2

to 10 carbon iIs'not Timted specifically, but there nmay be

ment i ogedq , foF o P arblekas e 461 @C atrahat 1Al Bt BERPI Dpacadt, eandot assi um
but anoat e, potassi um pentanoate, potassium hexanoate, potassium

2- ep hylsbubyl.at e, potassi um hept anoate, potassi um octanoate or potassium
2- et hyl hexanate, and so on. These can be used singly or two or npre of them
can be 3 0 MARr2004nggeBedy MR S04 thexe icancbabnertiencdByPeRF A Ct wo or

nore of the above-nentioned salts, enables to.adjust bond stre wth
smal | &FdEnt Phthaldddrtidn Sl Lt ator'}é}'aﬁéﬁépﬁgﬁtlf:oﬁgﬁgbosn%e%%j}'%sti ng

agent 1.5, 5 eherabl v alonlo 0. Q0L d 0 D Sbpfdu ik 41 AlEa petad e parts by

wei ght he resin. an ad anount bel ow about 0.001 part by

~ wei ght ’fatt%?iaraﬁsﬁ, Hydyddiral Paiifodic atidt eid@yss énlmfor [am nated
gl ass nay decrease under high-hum d atnosphere. At an addition anount

exgeedi ng abgukeselcanpaet ubgdweighlly bhetwackinesseobft heepbeanned
interlayer filmfor |am nated gl ass may be decreased, and the transparency
of t he usigldmimpcanbimgtiorny the hunidity resistance of the obtained

adj ust | ng aBSRECLE g0y PR GT RN o apt By e ont - perPTaE BARE %y
wel ght  Qfs BABGS) Y8 LEFbIn ANl SRa ot ABOUkeLnle 1PUPAM Shateci N the
i nterlayer m as the content of nmagnesi um and/ or potassi um
- -« -carboxylic acid having 2 to:-10 carbon atoms. More concretely
15 to say, the examples are acetic acid, propionic acid, n-butyric
acid, 2-ethylbutyric acid, n-hexanoic acid, 2-ethylhexanoic
acid, n-octanoic acid, and so on.
The content of the compound having one or more carboxylic
groups at its terminal position is not specifically limited,
2¢ but preferabiy is about 0.001 to 2 parts by weight or so, more
preferably about 0.01 to 1 part by weight or so per 100 parts
by weight of adhesive resin.
When the content of the compound having one or more
carboxylic groups at its terminal position exceeds about 2 parts
25 by weight per 100 parts by weight of adhesive resin, the
interlayer film may change into yellow or the bond strength
between the interlayer £ilm and the glass may be deteriorated,
while the content of the compound having one or more carboxylic

groups at its terminal position is not more than about 0.001



At an addition amount bel ow about 10 ppm as the content of magnesium
and/ or potassium tackiness at prepheral parts of an interlayer filmfor
| am nat ed gl ass may decrease. Al so, Zan addition amount exceedi ng t[PMKR 4y
“ppm tackiness of the obtained interlayer filmfor |am nated gl ags may
decrease, and also transparency of the filmmy be lost. Also, humdity
resi stance of the obtained interlayer filmmy decrease. Then as the bond
adj usting agent, the npdified silicone .0il disclo eg in.Japanese Pat ent
Publ i cREFEPY BE189503F thedF PoBd4Y) R@ﬁﬁséﬁfnwﬁégﬁge‘bé? GEEREF T otBver, in

t he cage _whe modified silicone oil is.used as a dispersant, there is no
need t eﬁéaaér?f& ﬁgffer?%dicfaine&m%sﬁ% géir?éacotll%&'as bond adj usting agent, but in
t he case whe ‘ sk [ I i : di £i ed
silicone oi I&lfég(r)lé%gé%ﬁsagg%agh a bond a(gj&%gﬁin?g‘gggeon%t Hgﬁréru?%gﬁ%iggsl y. In
gener ahrolipe @bova-genbiangd1Moshdietbsi histneasi la i Sispessans | iguid
obt ai ned by reacting a conpound which should be nodified into

pol¥ysi paederablifeanbates nertid Gnedpamts fiedesighitconeswiden §0Acpartai ted
specifically, but there may be nentioned; for exanple, carboxyl nodified
si | i cohw weightteRrtimuinréddmniiuym ord dsi RRAdpExFEdAPRY cdORPA EdRe oil ,
ester nodified silicone oil, amne nodified silicone oil, and so on. These
can be®¥<8&-singly or two or nore of themcan be used in conbination. The
content of t bqye- i d hfle ilicon ks i refe y about
0.005 to O. 5Q§§§t O‘bf‘ \An%up‘lg‘;%%’[‘]‘genggg&épag?@é‘%‘g&mg?ghbgof&fgh‘g’gi@29%’ esin. At

 the copheRbxg1Geegdihapahput t@ tErmenhl Pl i uskheas achispesshatween an
“interlayer frimfor Fam nated gl ass and the glass is decreased, causing

- exiol i aki Dés s thabbdbogt candpahe by keighbr ehpr eiprdbbed indd woakaéde of t he
modi fied silicone oil is about 0.02 to 0.2 part by weight or so. The
met hod ahgy o adtiénagyadoppdet impide PRrsicliss BRERME DendadaPPoRels not

oSS SO s 2 L L P R REBIRE OUFRL o 0
produced Dy oL 0% a AL ONAL 196 AP 8RS ARL, £ DEABIAL IS 1 Of obRabeadisust i ng
agent 1'nto an adhesive resin,” dispersing tin-doped indi umoxi de and/or
- anti mpyadepedshhk exteds mighve J0esSpareenppsidignt , ahe fhesrlayer
15 film may change into yellow or the bond strength between the
obtained interlayer film for laminated glass and the glass may
be extremely lowered or tco much strengthened. So the content
of the compound having one or more carboxylic group at _its
terminal position used as a dispersant is more preferably about
2C 0.5 to 150 parts by weight.
Also, the above-mentioned compound having one or more
carboxyl groups at its terminal position can be used not only
in dispersing the particles but also can be added after
dispersing the particles by the used of another or other
25 dispersants, and in either case, the dispersion stability can
be obtained at high temperatures.
Moreover, when the compound is added in forming an

interlayer £ilm, an interlayer f£film for laminated glass can be

obtained, wherein tin-doped indium oxide particle and/or



mel t - kneadi ng said resin conposition, followed by formng sheets. As the
nmet hod for producing an interlayer filmof the 31 3 0 MAR 2004 preingAR 2004
i nvention, the methods can be exenp?lg’fi ed as follows. (Method A met hod
“for producing an interlayer filmby adding adhesive resin, tin-doped

i ndi um oxi de and/or antinony-doped tin oxide, optionally dispersant,
plasticizer or bond adjusting agent respectively to give resin conposition,

and then nelt-kneading the said resin co 03|t|on fol |l owed by form ng
sheet saNEHBPRY I IgPeA r'fgt"n(?d‘ 9% Berdddciend %ﬁ%rlszﬁ)ﬂer 1% m by ni xi ng

adhesi ve resj ti d | um oxi.de and/ aor_ ant -doped. tjin_oxide,
and opti onal Wéd[’?g&%&% é:r?ngd&uﬂ u&?tl Srial ii |cr?tzer L %ond

adj ust | nt RO By n I n i sai d
resin Eg%gg?t %gﬁgngwﬁo 3"‘@5 orfrqlndg&’s ee'lta’@ﬁtzel@gt ﬁqg %:?§Aﬁ§rgtﬁ%d for
produckRgwanaishertaner Jhisn by gdﬂleﬁauy@vd.ls%@@rsswaumam@ﬂn@a

di spersing tin-doped indiumoxide and/or antinony-doped tin oxide into

or gani bysokeastihy t he usmpouhddispichanshotbdadbesimedifsed opatonal Iy
containing plasticizer, and then nelt-kneading the resin conposition,

f ol | owedllyypif.omaingy cABAYE USKdi Agnerehely. Kueer ﬁg'-n hetnenbleRedaent i oned

nmet hods can be _carried out. with the devices general used ‘%ﬂ)ﬁb gl sper si ng
or i xERY ESAMPAG a GERROXF o £ el fnigong OJtfall g Mo G€ni zer,

o 508311800 PPECERBLLT Hddle AR S0 Al 4! LA VRKE A SPEERRTLaCSN! O

and so~0n esive conp tlon conposi tion
~are prefigrabhy 691NBg a:niﬁesrk@@iﬁéw ELECe chfle aeaat s4dbAg, TRAkENder i ng,
pressing, casting, inflation, and the 1like, and the resulting sheets are

-used asanntey |ayed bihely Bemﬁas,opr abeealife tiseri ocpnobecerddie fnl m by
extruding nmethod 32 3 0 MAR 2004 by using extruding machine in which two
axes apen@rimértg'@dl i n _paral | eI As the nethod for produci ng an interlayer

fil f th f b b d d
T L a8 G Y EORA OB B SBLe LR O AL By - dope

modified silicone oil or amine modified silicone oil.
- The carboxyl modified .silicone o0il or amine. modified .

15 silicone o0il is not specifically limited, but generally pale
vellow transparent viscous liquid obtained by, for example,
reacting polysiloxane with the compound having carboxyl group
or amine group. These can be used singly or two or more of them
can be used in combination.

20 Moreover, preferable is themodified silicone 0il wherein
the modified rate is adjusted appropriately to improve the
solubility with plasticizers, or the like.

Also, the addition amount of said modified silicone oil
is not limited specifically, but preferably not less than about

25 0.5 part by weight per 100 parts by weight of tin-doped indium
oxide and/or antimony-doped tin oxide, and about 0.5 or less
part by weight per 100 parts by weight of the above-mentioned
adhesive resin.

When the addition amount of carboxyl modified silicone



di spersed into resin filmunifomy. By using nmethod A or B, the cohesion of
ti n-doped i ndium oxide and/or antiqnny-doped tin oxide particle may occur
in nelt-kneading the resin conposirﬁon, deteriorating the haze of ZMmAR 2004
~obtained interlayer filmor a lamnated glass. In the nethod C, as the
vehicle to disperse tin-doped indiumoxide particles and/or antinony-doped
tin oxide particles, organic solvent is preferable, and anong the organic

I t,. .the. iC..; nt, . which i | | I | e i h
Above. ik PEr BaRea Ve EPR S isiont o 4557 SRs @PoLPopaprE®
E ial) h | asti & f.or. [ [ f the. t
nvent Pn vedoln AL AGY SEREEY Al 0 LA Rned Lfon JBBROSDEL 1

to di s%g@%s Qﬁtﬁﬁbhinld%%-egA%ihh@xﬁ@é hath duyh ad4iged 3ty die$ReAShAg

tin-do i ndium oxide and/or antinony-doped tin oxide particles to the

di sper siotgb¥ edth €4 Ened heormmhkodtRErasgkhdg it diysprbal g edhol kicdasi gnat ed
anount of tin-doped indium oxide and/or antinony-doped tin oxide particles
t 0 @holod ldesiagmiat e dhostiduired safl ickeecabbdl e-greddednede vragait Os@ peRt can be
used. Al so, the nethod of addi ng and dispersing whol e desi%nated anount of

ti n- dop¥d WeAGhENPEXi 4B0PArbes RNtWaEHIt RfpedhesSivext§81ipar £P€ BSPHo a part
f desi t t of th - ti d ani I t .t th
i spor STFREDH BPEvRes: thenabERLSaH T4 Hetbpees | Ao ie aharsrs o o
anti mony %g:g,duirlcrpg d_l_edSp 83 {hen mxing with the rest of the

ion 0

above- nent organi c vent can be used As the nmethod to disperse the
_average partipgl endic@Bisam¥ ofi thdlppedentdinie ki she, andéeh mnuieany- doped
tin oxide to be over Ohm and not nore than about 80nm or so, there nay be
men€ i omyd ddmd ineitippclod Fhilei eygmemdi disdet 5} mgehe hatbpedagadtum(bori de
and/ or antinony-doped tin oxide with the above-nentioned average particle
di anet &CMpaUR G RTETE AR EE BRERANFRIRXVENIrouRs fhelhdt AEYMF24ddi ng and
oxi.de. .and/ or antino into the

di spersing t.i n-doped . ndi yn ny,.~dope Bi ékﬁg
above- r?é’ncgitdt?é’d Ogr(d:a)rﬁ @oggh??ﬁﬁlf‘ce?{leﬁg%' ngtqqélnthaeolgggfcncﬁn&& 6xi de and/ or
ant i mordonedddd. @ ¢8e"a¥ReNei 8DOVEaRES! | 0Nk Rak! ibel flendiidfRiger by the
use of crusher such as a ballmll, an atomzer mll, and so on. In
.producivi@ anspsreahayajedetal Dy usked ps Eaiple isarary oHN,nomyEn o fimee -known
additives generally used for an interlayer
15 particles, for example, phosphate compounds such as phosphate
or polyphospate, and so on, sulfate compounds such as organic
sulfate, and so on, polyalcohols surfactants such as
polycarboxylate, polyol ester, and so on.
In the present invention, one of the preferable
2C embodiments is plasticizing an adhesive resin by a plasticizer.

The plasticizer used in the present invention is not
specifically limited, and any per se known plasticizer
generally used for an interlayer film can be used, but
preferably used are, for example, organic plasticizers such as

25 monobasic acid ester, polybasic acid ester, and so on,
phosphoric acid plasticizers such as organic phosphoric acid,
organic phosphorous acid, and so on.

These plasticizers can be used singly or two or more of

them can be used in combination.



filmfor lamnated glass can be optionally incorporated to a certain
degree so long as the objectives of the present 1invention are not

inpaired. As said additives, there Ay be mentioned, for exanple, B0 MAR 7004
~ultraviolet absorber, a light stabilizer, an antioxidant, a surfactant
such as sodium lauryl sulfate, sodium alkil benzenesulfate, or the like, a
coloring agent, and so on. In the case where such additive is
incorporated, it can be added at any step of the above-nenti oned producing

process of Bheimanahasis acidngs tee 1§ RehviididedpBeFbErchre lyot® Fmited to
any particular species but_preferably includes benzotriazole type, for
exanpl EFer@WW%f@f}tmrf}?\ﬂwﬁqrsféfa,‘%lﬁfN@%Vﬂoéz%S}%eﬁrOb%Wrﬁ%zs", 30
MAR 2004 _34.produced. b i bas [ j.cals, d . Like.
These ﬁf’f‘%&?‘gl gflggggrxﬁg?sg%g‘ggﬁe%é%& g ng]lctia%rl Ef\ﬁg_ljg_ra?rgé%é%%% hem can
be usedchp,cqQuy MRty c ES1d | 0BhpSbREI bicadr, xS A9ty lldutied: taceay
particular species but preferably includes a hindered am ne type, for
exapl Bept ARBKASTABIWA- 5A- optodieedabydAsahi e Depknekpyyo, aotld soron. 3 0
MAR 2004 These light stabilizers can be used singly or two or nore of them

can bepadedgonicoabiddninonyIhe amid bxidtanlicancidgi g tAgehikei.s0Rot

limted to any particular species but, preferablefy.| i ncl ude@gl})hejtnol type, for
exanpl 61Yc8nias e - oBrAingho e SeP 3 e £EHP2ERBRLERF E&FYCU i°F "I r ganox

1010" d d.by G ba- i al i cal .Qn.

ant i oxggragﬁtur(é%é’ 'eagi?g‘jggggljnﬁé;%gaﬁer%gggéﬁ%?%‘é%%r%r Jdc\/\/%%cl)(rar}rr%rgeince t hem
can betﬂ%%@ icr&nc%@bi,metdf gﬂref_g}.ea@'“y.f actant is not limted to any particular

' ut es, r €,

speci es i'nclud exanp sodi um | auryl sulfate, sodium

al ky! benzenesubtenabiobabilcsac 0. e shhase cail bach sed s taylherused eingly or
two or nore of them can be used in conbination. The interlayer filmof the
pr esenmoirey eift ithvenc ararbédaiserkd don mpmddEnaier- a | ani nated nulti-| ayers.

The average total thickness of the interlayer. filmof .the resen
i nvention i s Th6tPPI¥PRELCAFEA PRESFIYS nBGﬁ’fr?Jofrﬁ% ﬁé’em‘fhlcalrly' 50t

there may be mentioned, ester obtained by reacting organic acid
.-such as adipic-acid, -sebacic acid or azelaic acid, or the like
15 with a straight-chain or branched alcohol having about 4 to 8
carbon atoms, and these are used preferably.
These polybasic acid esters can be used singly or two or
more of them can be used in combination.
The organic phosphoric acid plasticizer is, not limited
2C specifically, but there may be mentioned. for example,
tributoxyethylphosphate, isodecylphenylphospate or
triisopropylphosphite, or the like, and these can be used
preferably.
These organic phosphoric acid plasticizers can be used
25 singly or two or more of them can be used in combination.
Among the above-mentioned plasticizers, especially
preferable is, for example, triethylene glycol
di—2-ethylhexanoate(3G0), oligoethylene glycol

di-2-ethylhexanoate({NGO),tetraethylene glycel



poi nt of view of the m ninmum penetration resistance, shock absorption,
weat her resistance, and so on required for |amnated glass and frgﬂrMmm?mg
practical viewpoint, the average tRPckness is simlar to that of

common interlayer filmfor 35 |am nated glass, and is preferably within
about 0. 2 to 1. 6 nm or so, nore preferably about 0.3 to 0.8 nmor so.
The | am nated gl ass of the present invention can be formed by interposing

t he above-nenti oned |nterlayer filmof the present invention, between
at-Iea@# B-paPtagrafieddSdheet s. HowevEFLCFRYSPBEr to inprov@lYfig!

penetr tan interl ayer f the present nve tion and
ot her Fn ePFEY %ﬁﬁééﬁQﬁg optionaJI)Fqﬁﬁ#Hih%ﬂfl n form T
Ianlnahgd gb%? g seq; than. The kind of the above nentloned
glass 1I'S no RS Hy par |cu EL speci‘es, but includes generally

used transpaggite gbsehehasés CRnchEt el dihRf1e, BRY the Benhbeaedsvari ous
ki nds of 1inorganic glasses, for exanple, float sheet glass, polished

sheet gha&scaﬁnhesﬁ@&dﬂﬂﬁﬂcqﬂuﬁnatﬂ&ﬁ sheet gl ass, wire sheet glass or
col ored sheet glass, and so on, or organic glasses, for exanE

pol ycar bonat Ehsheétovey- mgol tamstdy | pheshact yens e caghdst Mamat ag wEedThese
gl asses can be used singly or two or_nore_of them can be used, in

conmbi n&BFéAY A¥%REX héet Fﬁn@ﬁﬁeé@ﬁ"fo‘%hea@qlaggn Osn PR HATHIRS as
approprlgﬁgl according to the intended use, and is not limted to any
particGP I'ue. As the glass used for | am nated glass of the present

invention, pgpgier abloycUsldtiSmeat RSO | b1 ASsa hayy NordQEt1Agre than

about 65 % transparency at wavel ength of 900nmto 1300nm More preferable
- i s1t hetgakd hiaainedfl1saidqdf vty Besthymtawy 1l iwtadassof hamt 76864 r thapar ency at
t he wavel ength of 380nmto 780nm 3 0 MAR 2004 36 3 0 MAR 2004 The
|nsulaab9ntr@té0dﬂ|Qﬁh¥ﬂaﬁﬁntﬂ/tﬁeR¢Qf(HﬂﬁﬁF|¢uﬁﬁﬁﬁlXR?de or

ant i nony-doped tin_oxide

S g Ionggi wavel en%?&'r %han 1 OOn _ and
relatively I5%5®|tﬁpﬁ Pﬁeopﬁﬁé BoBRATE LMY 13509 hus™® 3 ng the
nter] gyeh ol 0LRG1hRERGESERE; ANt k3R i Lhs AR MBBLLRNEY- ES%

absorption g asse ena
equivalents thereof under a catalyst. The origoethylene glycel. . -

15 contains not less than about 90 weight % of compound composed
of 3 to 9 ethyleneglycol units, and is commercially distributed
by , for example, Mitsui Tosho Chemical Co.,Ltd, Mitsubishi
Chemical Co.,Ltd, Nisso Chemical Co.,Ltd, and so on.

Also, 4G7 is obtained by reacting tetraethyleneglycol

2( with n-heptanoate of not less than about 2-fold equivalents
thereof under a catalyst.

Moreover, 3GH is obtained by reacting triethyleneglycol
with 2-ethylbuthyrate of not less than about 2-fold egquivalents
thereof under a catalyst.

25 The addition amount of the above-mentioned plasticizer
to the above-mentioned adhesive resin is not limited
specifically, but preferably about 20 to 60 parts by weight or
so, more preferably about 30 to 50 parts by weight or so per

100 parts by weight of adhesive resin.



to lower solar radiation transmttance rate against visible 1ight
transmttance rate conpared to | am n&ti ng wwth clear glass, thus, 30 MAR 2004
increasing in the insulation rate of”’'solar radiation. As the heat
absorption glass, green glass is preferable. The green glass includes the
known ones. The above-nentioned heat absorption glass can be used on one
side or both sides of a pair of glasses interposing the interlayer film
.of the present _inventi.an. _The |l.ani nate | ass of the. sent_i.nvention is
e A At B osl Bi sy by Sa BB gy hethod o

not |imted speci A

pr oduCIfg 1By £6n 8l A5 AankA VR AIRL 6, éﬂeglifag]laggtﬂeo%,%@m%@%@ ass can

be obtained by interposing an int ayer esent 1 nvention

bet weenbits ddPasRVradyed! &SImSEHL el it Bd @Qats@erﬂh%rﬁ&t Pe/aaadugnhiag such
as rubber bag, prelimnary bonding at about 70 to 110 t while suctioning

under OmnetioeedhEmrbaude,atand ddikint jyos ambandiexwpeddiatpabohi206 0 at®e t under
a pressure of about 1 to 1.5 MPa (about 10 to 15 kg/cnR) by using an
aut Bcl e Weighbr bes hHe paster &Y avekdod pEnadbestilve | Bes hat edhgl ass of

the present, invention has_a visible |light transm_ttance rateéaTv) of not
ess | RIRGdAHART MBY PURSA ity SRCE8GSEBT Kt APt ol AFTai BB Gn

transm : ),. 4 L ght, of, 300 to.2500n of _nat e than 80%
of sai (?tbﬁg'%%dei%ﬁdﬁgﬁ:terd aﬁ%%lgg t%]lﬁg‘gl tre}';l":tle"-:1 =r %J’E)mIVAﬁ: ?ﬁff e(alsvj)qgrr%r%lg t he haze0

val ue (tar@fpdteddy biO%ond eteealhy bihgebaniniatied &3 1355 ©ff itihe apgesent

invention has electromagnetic wave shield (A dB) of not nore than 10dB in
_ the wawdleergtds=of 10 to 2000 MHz. The preferabl e enbodi nent of the

| am nat ed gl ass of the present invention has a visible light transmttance
‘rattk (Tv) oflsét- |@_sinkarlagesi filwe feghlamipatefl 3MEa0 F8OMMME a sol ar

radi ation transmittance rate (TIs).in the light of 300 to 2500nm of not
more t RETSSOYs ot eGP0 s R GHENFH BhsAPEEahBe & RWAFVRAIUSKdNEaze

val ue( a9y Up to 1.0% electromagnetic wave shield (A dB) of not nore
than 10dB 1 n the wavel ength of 10 to 2000 MHz and pummel value(P) of 3 to

7 or so. Thea thll eblovéhimdntaRudd LML addue th i) agkhe ,Sehake kag ation
transmttance rate (Ts) , the haze value (H). and. the ... electromagnetic
. wave slheehentiodByl.nfen edanpliesi Bleallighttal salt, or alkaline earth . S
15 metal salt of organic acid or inorganic acid, or the like.
The above-mentioned alkali metal salt and alkaline earth
metal salt are not limited specifically, for example, salt of
potassium, sodium or magnesium, and so on. The above-mentioned
organic acid is not limited specifically, there may be mentioned,
2( for example, carboxylic acid such as octylic acid, hexylic acid,
butyric adid, acetic acid or formic acid, and so on. The
inorganic acid is not limited specificélly, but there may be
mentioned, for example, hydrochloric acid or nitric acid, and
SO on.
25 These bond adjusting agents can be used singly or two or
more of them can be used in combination.
Among the above-mentioned alkali metal salt or alkaline

earth metal salt of organic or inorganic acids, alkali metal

salt or alkaline earth metal salt of organic acids having 2 to



transmttance rate (Tv). the solar radiation transmttance rate (Ts), the
haze value (H) and the el ectromagnetic wave shield (1 dB) neasureg UDMAE@?
fol |l owi ng net hods respectively. [Thgsmaasurl ng nmethod of the visible lig
transmttance rate (Tv) ] The visible light transmttance rate (Tv) of the
| am nated glass in the light rays of 380 to 780nmis neasured wth

aut omat ed spectrophotoneter ("U4000" (trade name) produced by Hitachi

Co.,Ltﬂ B¥ using this, the visible light transmttance rate (Tv) in the
li ght éy%a% © ¥eERRE T ad& e@ﬂfﬁé’g‘q LR TS WSRd & SNEpnes hod
stipul atd ip agga@as&é&%a{ O3 calbLhprse Ao dLRRLIA L STl Lapgs, [ at e
refl ectance r enl Ssi'v ean ac UISI ron rate ot <o fadi ati on

of theasheet gl asses”. 38 3 0 I\/AR 2004 At t he above-nentioned Tv bel ow
about 65% the transparency of the |lamnated glass is low, and from

practical vhewpRendbot8embkaltifAtQthARssSihk ¥t prepetabkeum[ daet measuri ng
nmet hod of the solar radiation transmttance rate (Ts)] The solar

r ad® at iodn ceraestyiltitarce. & deer i(fEs 2 ite flhechrbhh atems, oWh36D i® @800nmi s
measured by using automated ectrophot oneter ("U4000" (trade nane)), and
i s det édmired |$Pe<a7e%¥f?féﬂah36e ﬁﬁ?ﬁemsmbsl@@(nltgwed-r mrt%’éample

above- nenti oned sol radi atjon transm ttance rate exceed%ng about

80% of "PRE “&HVe-AfEn Ei”b%'ecP?/‘f%?%‘r‘é‘“ ??‘@‘Fﬁ‘ Tr é?%?ﬁ?‘f’a ?%??30’('% the heat

i nsul a fs d €I t hod of
t he ha é)%\%aslguéﬁreqﬂég alg%t'gal %ea?gﬂl N the %HﬂJh a[m&% %égéégglfgg%m IS

_ Measur ed byl td ur mﬁﬁ@éﬂm(m%@q&}e’aﬂ'&ﬁdo &ensmwémaﬂd
determned i n accordance with JI'S K-6714 " net hacryl resin plate for

ai icr aft-sthyAthetmndtaz e andl se exceBuisy calpobt UsOosineEly renspar ency  of
the | am nat ed ass is small and is not practical. [The neasuring nethod of
the el &0 %éant GV P HIE Y ¥ camyingdhiekcor dance with the KEC

?g;nggPg;hﬁggs%agﬁsgh%%sElng %5%%Eﬁ05%%@8E581¥ﬁ¥§e3h5§£qngéﬂ 1&m the
salts and potassium salts of carboxylic acid having about 2 to
10 carbons.

15 The above-mentioned magnesium salt of carboxylic acid
having 2 to 10 carben atoms 1s not limited specifically. but
there may be mentioned, for example, magnesium acetate,
magnesium propanoate, magnesium butanoate, magnesium
pentanoate, magnesium hexancate, magnesium 2-ethylbutylate,

2C magnesium heptanoate, magnesium octancate or magnesium
2-ethylhexanate, and so on.

The above-mentioned potassium salt of carboxylic acid
having 2 to 10 carbon atoms is not limited specifically, but
there may be menticned, for example, potassium acetate,

25 potassium propanoate, potassium butanoate, potassium
pentanoate, potassium hexanoate, potassium 2-ethylbutylate,
potassium heptanoate, potassium octancate or potassium

2-ethylhexanate, and so on.

These can be used singly or two or more of them can be




in el ectromagnetic wave in the wavel ength of 10 to 2,000 MHz of th
| am nated gl ass and that of a common_ fl| oat sheet glass (the thickn
3nm) are neasured respectively, and the maxi mum difference (A dB0aaR
between their reflection loss (dB) is designated as the el ectronmag
wave shield (A dB). 39 3 0 MAR 1004 At above-nentioned O dB exceedi

10dB,

the electromagnetic wave transmttance wll not be satisfact

Th I, hod_ of nmel | The | am d gl '
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of exposure M{e aadiRien AXSEnt bEM NE S pekRded ntfibeled hendladSe®t ing
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shown asggautmies pesd fleer stgloprabongt t0a Oiole tot andapast siwpweight tpet a0l The
greater the above-nentioned pumel value is, the stronger the bond
st r engt¥ables Waewetlgh ti nfeadlageive irensiand Athean glidttion ampuht belaval [ er the
above-nenti oned gunnel-value is, the weaker the bond strength betwe
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0.5 part by weight, the tackiness of the obtained interlayer
film for laminated glass may be decreased, and the transparency
of the film may be lost. Or the humidity resistance of the
obtained interlayer f£ilm may be lowered.

The more preferred addition amount of bond adjusting
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agent is about 0.01 to 0.2 part by weight per 100 parts by weight .

of adhesive resin, and also, is about 10 to 150 ppm or so in

the interlayer £ilm as the content of magnesium and/or potassium.

At an addition amount below about 10 ppm as the content of
magnesium and/or potassium, tackiness at prepheral parts of an
interlayer film for 1aminated glass may decrease. Also, an
addition amount exceeding about 150 ppm, tackiness of the
obtained interlayer £ilm for laminated glass may decrease, and
also transparency of the f£ilm may be lost. Also, humidity
resistance of the obtained interlayer film may decrease.

Then as the bond adjusting agent, the modified silicone
oil disclosed in Japanese Patent Publication for Opposition
29950/1980 can be used together.

However, in the case where modified silicone o0il is used
as a dispersant, there is no need to add another modified

silicone 0il as bond adjusting agent, but in the case where other



In the Exanples. ITO represents tin-doped indium oxide, and 3G0 represents
triethylene glycol -di-2-ethyl hexanoate. The Exanpl es were eval uated by the
following nethod. (1) ITO size dist8¢bution in the solution Measur §OoMARTRY
size distribution in 3G0 solution was «carried out by mcrotruck UPA grain
si ze anal yzer produced by N kkiso Co.,Ltd. (2) Distribution of ITO fine
particles in the filmAfter preparing ultra-flake of the interlayer film
the distribution of ITO fine particles were photographed and observed
under @hepépkapti hg veadit tbasmodifsedgsitbeene selbrean &g ruied as

m croscope( TEM . The photographing was carried out in the range of 39m X 4
,U m ai bond addussiadasgest &ﬁtgléatta&eQUtSilr‘fes 41 3 0 MAR 2004 at the tine

f printing._Th ticle dianmet | TO, T il t
o Pt 19 Tl Rl LS AareL ool I8 o Ard Sk i i fgnaest one
i | ' ' ing th
G bt bEaoRpS g dpE R A DB L e ST AR L ILR TR 1T [0 e

conyerhhbagri BAMikt® pAlysE Maiee. VReeoNSEve CRsIt i 6Ged hensiinbigd of the
fine particles having the particle dianeter of not |ess than 100nm wthin
t he abgygigenti enaed iscapet Uiwitedgspeent byalPyunButo thealec waat eébe he nunber
of the particles per lun?. [devices, conditions] transm ssion electron
m cr osweptidnedcefor rexmamd bsi crrmdlcact) Beddfdedsedpécrre10bkA @2 produced
by Hitach Co.,Ltd. accelerated volta%g?: 100kV s*lcer: ul.tram cL oL one
EM UL TRAGLFBRE. SUIARON ofbited “BY* KPHEF 13T dS1HE8DFPngcut tEt Sy st em

REI CHERT- NLSSEI - F. r od d by Ri c ot de ife:oi0 ALGMES CRYO DRY
producrgadﬁ lBEAﬁﬂC\%gﬁgﬁcfa %@cﬁgﬁg%gbi %H’%‘g&fé q{:ﬁe, ?d-am' ng'lt_ae}gAgl ass (a)
- Opjd calrneharaghepd Sid&s éi@qu%ioﬁkwshaf&ﬁéﬁé it ithent eahSbet ieelransni ttance

rate in the light rays of to 2500nm of the | am nated gl ass was
nmeasur egmbiihBtavhonmat ed spectrophot oneter ("U4000 type" (trade nane)
produced by Hitachi Co., Ltd). Wth this, the visible . )
The content of the above-mentioned modified silicone oil
is preferably about 0.005 to 0.5 part by weight per 100 parts
by weight of adhesive resin. At the content exceeding .about 0.5~
15 part by weight, the tackiness between an interlayer film for
laminated glass and the glass is decreased, causing exfoliation,
bubbling, and the like. More preferably, the content of the
modified silicone oil is about 0.02 to 0.2 part by weight or
SO.
2C The method for producing an interlayer £ilm of the present
invention is not limited specifically, but an interiayer film
of the present invention can be produced by per se known method.
For example, an interlayer film can be produced by adding
optionally dispersant, plasticizer or bond adjusting agent into
925 an adhesive resin, dispersing tin-doped indium oxide and/or
antimony-doped tin oxide to give resin composition, and then
melt-kneading said resin composition, followed by forming
sheets.

As the method for producing an interlayer film of the



light transmttance rate Tv in the light rays of 380 to 780nm and the
solar radiation transmttance rate Ts in light rays of 300 to 2500nm were
determned in accordance with JIS Z3B722 and 42 3 0 MAR 2004 JlI S:J’?
3106(1998). (b) the haze value (H) The haze val ue was determnined 48 MAR 2004
accordance wth JIS K 6714. (c) electromagnetic wave transmttance In
accordance with the KEC net hod(Met hod of testing the electronagnetic wave
shield effect), the reflection |oss(dB) for electromagnetic wave within

t he rapgesehtlinvenRion0 & medgfhadse caanbaagsemplifiednds tiaklefSa conmon

float sheet glass wth the thickness of 2.5mm were neasured respectively,
and théMeﬁﬁRgn%l}nﬁjF“ﬁft@P@nE@I(WQfBHﬁkl}gt?é}Voé‘éﬁrt%eF ‘Féii"e'eft’i%‘i‘%rrg%s (dB)

was designated as the el ectromagnetic wave,shie A dB d | val ue
The boﬁﬁggﬁiL?éﬁgFﬁsbfl'iH'éf‘%l%?}% i W%?Wc}%e&b‘#%’ss afngcrl?m?rﬁ’;e cli%é)%myer
filmis,eval.uate [PV The . 0 ' hoMu@eidQ! | ows.
The gr?aé er L%%e' gg%ﬁgva udellﬁs#esatrhg' g??%%égﬁ%%g%bgﬁgast ren%?lhﬁ%et ween
im@”éé@ﬁtf if@éﬁ@&'tﬂbéﬁ? i$. gihe swalsher tbgppuieebnval 4edi sthéde weaker
t he bond strengt between interlayer filmand glass is. The | am nated

gl ass mastrhitagtiagdtng $did deanpecatpositdon,18c1doetl bprfddnhodrs and
then stricken with a hanmer having a head wei ght of 0.45kg to crush the

gl ass sbektagnents wth the particle dianeter of not nore than 6nm Then,

the extent of exposure of an interlayer filmwas graded ftg{xig gl asses'
exf ol | KHPREORaRE (AR DOSLAGF REPRGHT S Herb AT KAt PRETLAET ¢ nas
oxposufdnBP TP RerPantie) BSEPGEDRE, L8108 SERE dralor BB ATy £89P80S od

10 tin oxide, and optionally dispersant, then adding optionally
plasticizer or bond adjusting agent to give resin composition,
and then melt-kneading said resin composition, followed by
forming sheets.

(Method C) A method for producing an interlayer f£ilm by adding

15 the dispersion produced by dispersing tin-doped indium oxide
and/or antimony-doped tin oxide into organic solvent by the use
of dispersant, to adhesive resin optionally containing
plasticizer, and then melt-kneading the resin compeosition,
followed by forming sheets.

2C Mixing or melt-kneading in the above-mentioned methods
can be carried out with the devices generally used for
dispersing or mixing coating agents such as a sandmill, a
ballmill, a homogenizer, an attritor, a high-speed stirring
device, an ultra-wave dispersant device, and so on.

25 After melt-kneading the adhesive composition, the
composition are preferably formed into sheets by means of the
extruding, calendering, pressing, casting, inflation, ahd the
like, and the resulting sheets are used as interlayer film.

Besides, preferable is to produce the film by extruding method



205 106 57 Not nore than 28 3 0 MAR 2004 Exanple 1 (1) Synthesis of

Pol yvi nyl butyral resin To 2890g of 3glei oni zed water, 275g of pol yvinyl

al cohol with an average pol ynerization degree of 1700 and a 10
saponi fication degree of 9 9. 2 nole -%was added, and the m xtur'e %gﬂﬂé
heated f or dissolving. After the reaction m xture was cooled to 15C ,
201g of 35 wei ght % hydrochloric acid and 157g of n-butyral dehyde were

added,__and .the reacty. ' r S Wtabngdeat at-Bi §ri-arpe@ature to
preci pi% é’tsemt%g’&é%l(ﬂlﬁm%m%ﬁlggﬁc% !flﬁg?’?a:‘t?gr, the’Ti quird ?grrper ature was
rai secb&l%l C and maintained at this level f or 3 hours to conplete the

reaction. en, the reactiopn mxture was washed with an excessive anount

of water fomgragid feRY f6Y qacd@tcindudyr ahtehyalper AHdlmr affi 28¢ with
sodi um hydr oxi de, Wiich is the cormobn neutralizing agent, noreover washed

Wi th greasssinsreinmm; pize £ @ IER 1500w thodngt eWhEERPY Kdlir8OoRSE dried to

provide polyvinyl butyral resin as white Eowder W th an 1z;\f/)fra e
bubyr alniddawk opxddgr @8 GOIE R iNRNE 3PES) BLBd X% BRI IO 8i &5&r sion in

pl asticizer To_40 parts b jght of 3G0, 0.3 part by weight of I1TO powder
was adifetPersfd 17 f?ﬂ%l%afﬂrgl%%léﬁ?gdi spersed in 33 with plane-type
m cr obeadm I]__ by .usj ly hogi bl &SIEE tS@l-ta & iaEper sant .
Thereafter, E{%-‘]}séalléglgltﬁtgflo%mggi- Hﬁ%r?s%gsﬁgﬁ oslf a(?eetfeyl acet one was
added X Shafét ngntgmaﬁ?dagﬁeaﬂ;)iﬂi SRpedsi parthcpkashiycioreur e aver age
particle diameter of ITOTtine particle in the solution was 35nm

(3) Pr ogkict i omeafiing i epkayecodpdsi foon | Aeiteatiedafliag ting hase Rfrts by

wei ght of the obtained pol yvi n¥l. butyral . resin, 40_parts by weight of the
abléve- viemt dohainedolatepdagpsni iR Prasdt ilémiéﬁtﬁgsgégﬁéd. Then magnesi um

2- et hyl butyrate was adde ppropriatel y. be _6Q . | cont ent
to the react? o i %?E?%.g $heaﬁ1 ét‘ﬁrge%égﬁelﬁﬁ %ﬁgggg%%t %%%h‘ﬁpm th a

M XI N0 £ @4 lin NGy PAES SpAPL Eflol ey I e SHiGITdl Nt 0x6d. for 30
m nutes o provide an interlayer filmfor |am nated _
particles, organic solvent is preferable, and among the organic
‘solvent, the .organic..solvent, which is well solvable in . the. ...
15 above-mentioned adhesive resin or dispersant, is more
preferable. Especially, the plasticizer used for an interlayer
film of the present invention, or the same kinds of plasticizers
are preferable as the vehicle to disperse the particles.
As the method for adding and dispersing tin-doped indium
2C oxide and/or antimony-doped tin oxide particles to the
dispersing vehicle, the method of adding and dispersing whole
designated amount of tin-doped dindium oxide and/or
antimony-doped tin oxide particles to whole designated amount
of the above-mentioned organic solvent can be used. Also, the
25 method of adding and dispersing whole designated amount of
tin-doped indium oxide and/or antimony-doped tin oxide
particles to a part of designated amount of the above-mentioned
organic solvent to prepare the dispersing vehicle master batch

of tin-doped indium oxide and/or antimony-doped tin oxide, and



gl ass having an average thickness of 0.76nm The average particle dianmeter
of ITOfine particle in the filmwas 56nm the particles having the
particle diameter of not |ess thad3 100nm were not observed. (4) PrOdiﬂ:MhR)m]m
of a lam nated glass The obtained interlayer filmfor |am nated gl ass was

i nt erposed between two transparent float sheet glasses (30cm X 30cnx 2.5nmm
t hi ckness) and the assenbly was placed in a rubber bag and deaerated under
a vacuumof 2.7 kPa(20 torr) for 20 mnutes, Thg deaer.atg lggﬁgnbl y was

t r anshm @ik i 0g 3 tiy the ureddy ofishg @bNER POBELCRELi Uh¥Hht Fessed under
vacuum at 90cC for 30m nutes. The prebonded | am nated gl ass thus obtained
was s &t exseéd  post-bonding in an autoclave at 1350 and 1.2

MPa( 12kg/ cnR) for 20 miputes to ' 1 Rateqd 1leag9s ambg etrhe

| ami nat ed @isadbet H8§h8§1 an‘gﬁsﬂﬁEg%EQeaﬂs%%e‘%ﬂb%Et %Ig:(biove- menti oned net hod,
the |am.nated SS, . ipﬂﬂg Vicrivldpgdd)ttin oegisie ttioance rate
(Tv) G tg.—p_-ﬁ;)p%i gLor}%lr raCI| at 1 o%ﬂ%?nrﬁtangg raqte(Ts) of 63.2%the haze
vgl uetE H, Jfr g]rﬁ%?aﬁ&'en&& a5 £ O NBgNE tAwR\eDnrs e . [thed® M5y $€ and punmel
val ue PP) 0 . so, by using 2.5mmthi ckness green glass_havj.ng a visible
| i ghtpd X 8N\SHb & LA Rietiod of 854ng agdl dispaéﬁaﬂﬂo\"ﬁn‘t‘?%%%ltntd&h e rate of

70% a spectral transmttance rate of 52% within the r d 0Oto
Fad AP i e

1300n¢x i @e laard foat ed tghmesy Gepest 540 eH-de yit enner

above-nentioned nethod. As the | am nated gl Sr9hh aknash wést reasur ed
by theveabge@m‘?%%af?@ttﬁ&dﬁ?g? I?é’olvfm"%a?t%é%%%ﬁjasggms found to have a
visible |light transmtt r,ale gk ef 46+ 16 dapsal midiuvmdiaiden
transﬂFt’E%‘T’nd’ée‘ftéﬁ‘g ?@Tsﬁx)da‘i()lfcneg4§x?1g’@d&§%)dart hIeIZ’haze value (H) o{. 0.5% Exanpl e
2. to 10.A resin film vaspeaepanredogndeevialimt teasabovExpept 01 dexcept
t Hat f’ﬁg/g%rrpéo%%hs&@ompi n tables 3 to 8 were added in teaddggr
acet yhbagahqee ddlddret pr ehanatradingf 4O APBPei BN PRt FRYZET. In

Examples 7 to 10, a chel ating agent and ar bowél',gi | g QFPQHEIQ' Wer e
added a1 mpat- doperei gH oedBeBaFele SERR T A
diameter by the use of crusher such as a ballmill, an atomizer
mill, .and so on. e e 2
15 In producing an interlayer £ilm of the present inventj_on,
one or more known additives generally used for an interlayer
£ilm for laminated glass can be optionally incorporated to a
certain degree so long as the objectives of the present
invention are not impaired. As said additives, there may be
2 mentioned, for example, an ultraviolet absorber, a light
stabilizer, an antioxidant, a surfactant such as sodium lauryl
sulfate, sodium alkilbenzenesulfate, or the like, a coloring
agent, and so on.
In the case where such additive is incorporated, it can
25 be added at any step of the above-mentioned producing process
of an interlayer film.
The ultraviolet absorber is not limited to any particular

species but preferably includes benzotriazole type, for example,

“TINUVIN P, "TINUVIN 320", "TINUVIN 326", or “TINUVIN 3287,
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3 0 MAR 2004 Aresin filmwas prepared and evaluated as in Exanple 8
except that plustm Il in which two axes are arranged in parallel was used
for the preparation of an interlayed4filmfor a |amnated glass. IBXMRONE
12 to 14 Aresin filmwas prepared and eval uated as in Exanple 8 except
that a netal salt shown in table was added instead of magnesium '
2-ethyl butyrate in the preparation of an interlayer filmfor |am nated

gl ass. Exanple 15 to 18 Aresin filmwas prepared and evaluated as in
Exanpl produde, 8yr €ipacisipesiinl tax Cemicdts £chditéi mF ddentl il or a
carboxylic acid conmpound was added sinmul taneously_at, agclltrjyieng ? | asticizer
and t he resiﬂheﬁemhtm‘kiﬁbetcﬁhsqmre%d’a@fbﬁd&ﬁﬁz@) SIPEHe Pt ﬁg Hyent

and/ or a car boxg ic acid conmpaound i ntn%.a | asticizer in which I TO fine
par t i creEewefe thedp &% P &G 1 hiSMYd R Pthe resin. Exanple 19 A resin

filmvas bregazed and SUANALEd-ASJ AR ATBlaetd P aappd el cha:

di spersion i whi ch has 1 nsufficient dispersibility because

of cohgsian af kO Sid¥er M} i ChE&Puadst Aenphasiea zerinerasypsedfoExanpl e 20
tosgB %ﬁlﬁggﬁ% Tbilﬂ-EmI\%vas prr epall; ed an%l eval uated as in Exanple 9 except that

sul f urgagpher,. “RApkxasraexyhate; oroanied iyt Asabdt Benkn BogYRAREZ®04 and
pol yol ester were used instead of pol yphosphate as the dispersant to
di sperse bhO powders in the plasticizer. Exanple 24 to 43 Aresin filmwas

prepared and evaluated as in Exanples 1 to 19 except that |TQ added 1.

0 part by weThese Bahpl byl zais FENREITES St (?(i u?rgts‘&? 5 é\.@ﬁ% e 19.

Exanple 44 A resin _fil mwas, prepar eval uated as in Exanple 32 except
"iceoon??/%?%ge hi ckness of 0.4nm was obt ai ned by

adjusting pregs- IRLILRY daf +t PEnt PESPAGAAGERAL PIiemdlamizyet th by
particular species but preferably includes phenol type, for
example, "Sumilizer-BHT” produced by Sumitomo Chemical Co., Ltd,
"Ixrganox 1010" produced by Ciba-specialty Chemicals Co..,Ltd,
and so on.
15 These antioxidants {antiaging agents) can be used singly
or two or more of them can be used in combination.

The surfactant is not limited to any particular species
but includes, for example, sodium lauryl sulfate, sodium
alkylbenzenesulfonate, and so on.

20 These surfactants can be used singly or two or more of
them can be used in combination.

The interlayer f£ilm of the present invention can be used
as monolayer or a laminated multi-layers.

The average total thickness of the interlayer £ilm of the

25 present invention is not limited specifically, but from the
point of view of the minimum penetration resistance, shock
absorption, weather resistance, and so on regquired for
laminated glass and from the practical viewpoint, the average

thickness is similar to that of the common interlayer £ilm for



Exanple 45 to 48 Aresin filmwas prepared and evaluated as in Exanples 7
to 10 except that | TO was added 2.0 parts by weight. Conparative Exanple 1
Aresin filmwas prepared and eval u@ed as in Exanple 1 except thatd{ M 2004
and acetyl acetone were not added. Conparative Exanple 2 Aresin filmwas
prepared and eval uated as in Exanple 8 except that | TO was added 0. 05 part
by wei ght. Conparative Exanple 3 to 5 Aresin filmwas prepared and
evaluated as in Exanples 4 to 6 except that | TO was added 5 parts by

wei ght .1a3nih i 2{l0xE 51,8 afahpiar areYer BrapphEtleid amsan .2 monds épmapar ed and
evaluated as in Exanple 1 except that acetyl acetone was not added.

Conpar &% \&° Beewe cerefferablyi #9owt was3 pkepar&dvaner es@t uated as in Exanpl e
1 except that car bogél ic nodified silicone was added instea

f
acetyl aet ond POLTBAFRE POS B BE 1S PEFSST h HAVGR S0 BREg LaTaRE
eval uated fﬁ%leg?g%%ggsr %thleveaboE\}(ea-%)éI&Por?é( e%t%?i‘éyélof‘i' HPEEE! Qfle! N

pl asti cl“zer by di spersing finer | rne“particles Tnto the

plagti %x@eﬂ@%n&@ﬁg}om@&@éﬁ Ver EXaiDt €2 Gody £ 65t Ngibbm vBSeREepar ed and

eval uated as 1n Exanple 24 except that acetylacetone was not added.

Conpar ative Bamler 1@nfofesttd ihpraas {Hepaned rand oevabyakednas,in
Conparative Exanple 9 except that |TO dispersion in plasticizer obtained

by di spdrssi igtieimeaydrTOLfilme @fr ttihel epreaentt horpdmstioni zad waghegsed.
Conpar ative Exanple 11 Aresin filmwas prepared and evaluated as in

Exanpl dMieriaxeht L1t casebpl apdionelids fstingiad i BoRRRgosEes9
laminated glass of the present invention.

1 . The kind of the above-mentioned glass is not limited to
any particular species, but includes generally used transparent
sheet glass.

Concretely, there may be mentioned wvarious kinds of
inorganic glasses, for example, flcat sheet glass, polished
-15 sheet glass, embossed sheet glass, net sheet glass, wire sheet
glass or colored sheet glass, and so on, or organic glasses,
for example, polycarbonate sheet or polymethyl methacrylate
sheet, and so on.
These glasses can be used singly or two or more of them
2C can be used in combination. Also, the thickness of the glass
can be selected appropriately according to the intended use,
and is not limited to any particular value.
As the glass used for laminated glass of the present
invention, preferably used is heat-absorption glass having not

25 more than about 65 % transparency at wavelength of 900nm to
1300nm.

More preferable is the said heat-absorption glass having
not less than 75% transparency at the wavelength of 380nm to

780nm.



Conpar ati ve Exanple 12 The known interlayer film (the average thickness was
0.76nm) not containing | TO and a heat reflection glass sheet as one of
the float sheet glasses for laninateg glass were used to produce a 30 MAR 2004
. lam nated gl ass, and eval uated. Conparative Exanple 13 A |l am nated gl ass
was prepared and eval uated after interposing heat reflection PET
(pol yethyl ene terephthalate coated with a heat ray reflection agent)
between two common interlayer films (average thickness was 0 . 38nm no
contai ni ng lﬂi@ insulQt3 dh SHtedsr D MNrda bdy bEtkEh-Bobel EnBifmE E E
EEEECCCCCCCCcCccCccccccEccccecececggeco 0 onmmce
Cr j Wx@adelor Ah€imEayMibiped7tin dx3)dd fip NOgW at Ebngez2€aele@gEhC CC C C
CCCC> >»CC.9EF=F 000000O0O00O0O0OOGOOOQ00Q 41tp m' ++
Zj .r- thisior 33008m +and relatively0lo® ¥idhin the range of 900nm to

t
EE
1M

1300nm. Thus, laminating the interlayer film of the present

5 invention with above-mentioned heat absorption glasses enables
to lower solar radiation transmittance rate against visible
light transmittance rate compared to laminating with clear
glass, thus, increasing in the insulation rate of solar
radiation.

1L As the heat absorption glass, green glass is preferable.
The green glass includes the known ones.

The above-mentioned heat absorption glass can be used on
one side or both sides of a pair of glasses interposing the
interlayer film .of the present invention.

15 The laminated glass of the present invention is not
limit-ed specifically, and can be produced by any ordinary method
of producing laminated@ glass. For example, the objective
laminated glass can be obtained by interposing an interlayer
film of the present invention between two transparent glass

2( ‘sheets, placing them into a vacuum bag such as rubber bag,
preliminary bonding at about 70 to 110 T while suctioning under
reduced pressure, and then post-bonding at about 120 to 150 T
under a pressure of about 1 to 1.5 MPa (about 10 to 15 kg/cm?)
by using an autoclave or a press.

25 The preferable embodiment of the laminated glass of the
present invention has a visible light transmittance rate (Tv)
of not less than 65% in the light rays of 380 to 780mnm, a solar
radiation transmittance rate (Ts) in the 1ight of 300 to 2500nm

of not more than 80% of said visible light transmittance rate



1

15

20

25

0000000 - N[ACAOOOOYUUCT7t NNUy WNUW to Cq
0x0000 41H}-1--1-f'-F-00 Q 1-- --- --- -_UVCCCCCCCCC
C CC Crmmmmmmmmmmmmmmm e 0) 0 413 4104 4-, COWL m-CDN O 7
U 10 P 4J 4~ 4-1 4-J 41 41

(Tv), and the haze value (H) of up to 1.0%.

Preferably, the laminated glass of the present invention
has electromagnetic wéve shield (AdB) of not more than 104B
in the wavelength of 10 to 2000 MHz.

The preferable embodiment of the laminated glass of the
present invention has a visible light transmittance rate (Tv)
of not less than 75% in the light rays of 380 to 780nm, a solar

radiation transmittance rate (Ts) in the light of 300 to 2500nm

‘'of not more than 80% of said visible 1light transmittance

. rate(Tv), the haze value(H)} of up to 1.0%, electromagnetic wave

shield (AdB) of not more than 10dB in the wavelength of 10 to

2000 MHz and pummel value(P) of 3 to 7 or so.

The visible light transmittance rate (Tv), the solar

+ty N A
cccc
055

radiation transmittance rate (Ts), the haze value (H) and the ..

electromagnetic wave shield ( AdB} mean the wvisible light
transmittance rate (Tv), the solar radiation transmittance rate
{(Ts), the haze value (H) and the electromagnetic wave shield
(AdB) measured by the following methods respectively.

[ The measuring method of the visible light transmittance rate
(Tv)]

The visible 1light transmittance rate (Tv) of the
laminated glass in the light rays of 380 to 780nm is measured
with automated spectrophotometer ("U4000" (trade name)
produced by Hitachi Co.,Ltd). By using this, the visible light
transmittance rate (Tv) in the light rays of 380 to 780nm iS-
determined in accordance with a method stipulated in JIS
R-3106(1998) "Methods of testing- transmittance —rate,
reflectance rate, emissivity rate and acquisition rate of solar

radiation of the sheet glasses”.
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At the above-mentioned Tv below about 65%, the
transparency of the laminated glass is low, and from practical
viewpoint, the lamina{:ed glass is not prefefable.

[The measuring method of the solar radiation transmittance rate
(Ts)]

The solar radiation transmittance rate (Ts} in the light
rays of 300 to 2500nm is measured by using automated
spectrophotometer ("U4000" {trade name})}, and is determined in
accordance with JIS R-3106{1998).

At the above-mentioned solar radiation transmittance
rate (Ts) exceeding about 80% of the above-mentioned visible
light transmittance rate (Tv), the heat insulation of the
laminated glass is not enough.

[The measuring method of the haze value]

The haze value (H) in the light rays of 340 to 1800nm is
measured by integral turbidimeter (produced by Tokyo Denshoku)
and determined in accordance with JIS K-6714 "methacryl resin
plate for aircrafts”.

At the haze value exceeding about 1.0%, the transparency
of the laminated glass is small and is not practical.

[The measuring method of the electromagnetic wave shield (A
dB) ]

In accordance with the KEC method(Method of testing the
electromagnetic wave shield effect), the reflection loss(dB)
in electromagnetic wave in the wavelength of 10 to 2,000 MH=z
of the laminated glass and that of a common float sheet glass(the
thickness is 3mm) are measured respectively, and the maximum
difference ( AdBmax) between their reflection loss (dB) is

designated as the electromagnetic wave shield (AdB).

N
U
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At above-mentioned A dB exceeding about 10dB, the
electromagnetic wave transmittance will not be satisfactory.
[The measuring method of the pummel value]

The laminated glass is left standing at a temperature of
-18 = 0.6 T for 16 hours and then stricken with a hammer having
a head weight of 0.45kg to crush the glass to fragments with
a particle diameter of not more than 6mm. Then, the extent of
exposure of an interlayer film was graded after the glasses’
exfoliating partially. Judging from the boundary sample, the
result is shown as pummel value according to the standards shown
in table 1.

The greater the above-mentioned pummel value is, the

stronger the bond strength between the interlayer film and the

C

. glass is, and the smaller the above-mentioned pummel.value is, . ..-. .. ..

the weaker the bond strength between the interlayer film and

the glass is.
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Table 1
The extent of exposure of the | Pummel value
interlayer film (area %) I
100 0
90 : 1
85 2
60 3
40 4
20 5
10 6
5 7
Not more than 2 8

10

15

The following Examples illustrate the present invention

“'in further detail, but thé present invention is not limited to

these Examples.

In the Examples, ITO represents tin-doped indium oxide,
and 3GO represents triethylene glycol-di-2-ethylhexanoate.
The Examples were evaluated by the following method.

(1) ITO size distribution in the solution

Measuring ITO size distribution in 3GO solution was
carried out by microtruck UPA grain size analyzer produced by
Nikkiso Co..,Ltd.

(2) Distribution of ITO fine particles in the film

After preparing ultra-flake of the interlayer £ilm, the
distribution of ITO fine particles were photographed and
observed under the following conditions by using transmission
electron microscope(TEM). The photographing was carried out in

the range of 3um X4um at 20,000 fold and enlarged to 3 times

30 MAR 2004
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at the time of printing.

The particle diameter of ITO fine particle was the longest
one of ITO fine par{:icle in the 'photograph taken by the
above-mentioned exposure. Also, the average particle diameter

5 was obtained by measuring the diameters of all ITO fine
particles in the scope of 34m X4/4m, and converting them into
volume wvalue. Moreover, counting the number of the fine
particles ﬁaving the particle diameter of mot less than 100nm
within the above-mentioned scope, dividing them by 12 (‘m? to
calculate the number of the particles per 1um?.

[devices, conditions]

transmission electron microscope

device: transmission electron microscope H-7100FA type
produced by Hitach Co.,Ltd. , C ;

15 accelerated voltage: 100kV
slicer: ultramicrotome

EM-ULTRACUT - SFC-S5 type prodgced by Rika Co.,Ltd
freezing cutter system
REICHERT-NISSEI-FCS produced by Rika Co. ,Ltd
* - knife: DIATOME ULTRA CRYO DRY prodﬁced by DIATOME Co.,Ltd
(3) characteristics of the laminated glass
(a) optical characteristics
In optical characteristics tests, the transmittance rate
in the light rays of 300 to 2500nm of the laminated glass was
25 measured with automated spectrophotometer ("U4000 type” (trade
name) produced by Hitachi Co., Ltd). With this, the visible
light transmittance rate Tv in the light rays of 380 to 780nm
and the solar radiation transmittance rate Ts in light rays of

300 to 2500nm were determined in accordance with JIS 2 8722 and
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JIS R 3106(1998).
(b) the haze value (H)

The haze value was determined in accordance with JIS K
6714.

5 {c) electromagnetic wave transmittance

In accordance with the KEC method(Method of testing the
electroﬁagnetic wave shield effect), the reflection loss(dB)
for electromagnetic wave within the range of 10 to 2,000 MHz
of the laminated glass and that of a common float sheet glass

j  with the thickness of 2.5mm were measured respectively, and the
maximum difference ( A dBmax) between their reflection loss (dB)
was designated as the electromagnetic wave shield (Aas).
({d) pummel value

" The bond strength of interlayer film with the glass for

15 the interlayer film is evaluated by pummel value. The test

method is shown as follows. The greater the pummel value is,

the stronger the bond strength between interlayer £ilm and glass

is. The smaller the pummel value is, the weaker the bond strength
between interlayer film and glass is.

. The iaminated glass was left standing at a temperature
of -18 * 0.6 T for 16 hours and then stricken with a hammer
having a head weight of 0.45kg to crush the glass to fragments
with the particle diameter of not more than émm. Then, the extent
of exposure of an interlayer film was graded after the glasses !

25 exfoliating partially. Judging from the boundary sample, the

result was shown as pummel value according to the table 2.
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Table 2

*he extent of exposure of the | Pummel value

interlayer film {area %) |
100 0
90 1
85. 2
60 3
40 4
20 5
10 6
5 7

Not more than 2 8

Example 1
(1) Synthesis of Polyvinylbutyral resin

5 To 2890g of deionized water, 275g of polyvinyl alcohol
with an average polymerization degree of 1760 and a
saponification degree of 99.2 mole % was added, and the mixture
was heated for dissolving. After the reactionmixture was cooled
to 15C, 201g of 35 weight % hydrochloric acid and 157g of

10 n-butyraldehyde were added, and the reaction mixture was
maintained at this temperature to precipitate the reaction
product. Thereafter, the liguid temperature was raised to 60T
and maintained at this level for 3 hours to complete the reaction.
Then, the reaction mixture was washed with an excessive amount

15 of water for washing away unreacted n-butyraldehyde,
neutralized with sodium hydroxide, ﬁhich is the common

neutralizing agent, moreover washed with an excessive amount
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of water for 2 hours and dried to provide polyvinyl butyral resin
as white powder with an average butyralization degree of 68.5
mole %.
{2)Production of ITO dispersion in plasticizer

To 40 parts by weight of 3GO, 0.3 part by weight of ITO
powder was added, then ITO fine particles were dispersed in 3GO
with plane-type microbeadmill by using polyphosphoric acid
ester salt as a dispersant. Thereafter, to.said solution, 0.1
part by weight of acetylacetone was added under stirring to
produce ITO dispersion in plasticizer. The average particle
diameter of ITO fine particle in the solution was 35nm.
(3)Production of an interlayer film for laminated glass

To 100 parts by weight of the obtained polyvinyl butyral
resin, 40 parts by weight of the above-mentioned ITO dispersion
in plasticizer was added. Then magnesium 2-ethylbutyrate was
added appropriately to be 60 ppm as magnesium content to the
reaction mixture. The mixture was melt-kneaded thoroughly with
a mixing rell and press-molded with a press-molding machine at
150C for 30 minutes to provide an interlayer £ilm for laminated
glass having an average thickness of 0.76mm. The average
particle diameter of ITO fine particle in the film was 56nm,
the particles having the particle diameter of not less than
100nm were not observed.
{4)Production of a laminated glass

The obtained interlayer film for laminated glass was
interposed between two transparent float sheet glasses (30cm
X30cmX2,5mm thickness) and the assembly; was placed in a rubber
bag and deaerated under a vacuum of 2.7 kPa(20 torr) for 20

minutes. The deaerated assembly was transferred to an oven under

L() --
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suction and pressed under vacuum at 90C for 30minutes. The
prebonded laminated glass thus obtained was subjected to
post-bonding in an autoclave at 135C and 1.2 MPa(1l2kg/cm’) for
20 minutes to provide a laminated glass. Ac the laminated glass
thus obtained was measured by the above-mentioned method, the
laminated glass was found to have a visible 1light transmittance
rate (Tv) of 87.3%, a solar radiation transmittance rate(Ts)
of 63.2%,the haze value(H) of 0.5%, the electromagnetic wave
shield( AdB) of 3, and pummel value(P) of 5.

' Also, by using 2.5mm thickness green glass having a
visible light transmittance rate of 85%, a solar radiation
transmittance rate of 70%, a spectral transmittance rate of 52%
within the range of 900 to 1300nm, a laminated glass was produced
in the same manner as the above-mentioned method. As the
laminated glass thus obtained was measured by the
above-mentioned methods, the laminated glass was found to have
a visible light transmittance rate (Tv) of 76.7%, a solar
radiation transmittance rate (Ts) of 43.6%, and the haze value

(H) of 0.5%.

Example 2 to 10

A resin film was prepared and evaluated as in Example 1
except that the compounds shown in tables 3 to 8 were added
instead of acetylacetone in the preparation of ITO dispersion
in plasticizer. In Examples 7 to 10, a chelating agent and
carboxylic acid compound were added 0.1 part by weight

respectively.

Example 11
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A resin film was prepared and evaluated as in Example 8
except that plustmill in which two axes are arranged in parallel
was used for the preparation of an interlayer film for a

laminated glass.

Example 12 to 14

A resin film was prepared and evaluated as in Example 8
except that a metal salt shown in table was added instead of
magnesium 2-ethylbutyrate in the preparation of an interlayer

) f£ilm for laminated glass.

Example 15 to 18
A resin film was prepared and evaluated as in Example
1,4,.5,9 respectively, except that a chelating agent and/or a
15 carboxylic acid compound was added simultaneously at adding a
plasticizer and the resin into a mixing roll instead of adding
a chelating agent and/or a carboxylic acid compound into a
plasticizer in which ITO fine particles were dispersed before

mixing with the resin.

[

Example 19

A resin film was prepared and evaluated as in Example 18
except _that ITO dispersion in plasticizer, which has
insufficient dispersibility because of cohesion of ITO fine

25 particles in the plasticizer, was used.

Example 20 to 23
A resin film was prepared and evaluated as in Example 9

except that sulfuric ester, polycarboxylate, organic sulfonate,



Ner-rrrti------ V- -r-TT-r--rNNNNc -1 QO -t7 (O
0~3Lc7cot ~g0C) C~-NC'I1 f) Locoor et LC?col +co ZNINNNNNC)MC )C )MC )MW  -til "I TV-
h fD

co QEcoxwM 2 C COEO CR 4-) O C .1 G U
a) U GO V) 4-1c l? @0 ) 36%20%4

and polyolester were used instead of polyphosphate as the

dispersant to disperse ITO powders in the plasticizer.

Example 24 to 43
5 A resin film was prepared and evaluated as in Examples
1 to 19 except that ITO was added 1.0 part by weight. Examples

42 and 43 were carried out as in Example 19.

Example 44

J - A resin film was prepared and evaluated as in Example 32
except that interlayer film having the average thickness of
0.4mm was obtained by adjusting press-molding in the

preparation of an interlayer £ilm.

15 Example 45 to 48
A resin film was prepared and evaluated as in Examples

7 to 10 except that ITO was added 2.0 parts by weight.

Comparative Example 1
J A resin film was prepared and evaluated as in Example 1

except that ITO and acetylacetone were not added.

Comparative Example 2
A resin film was prepared and evaluated as in Example 8

25 except that ITO was added 0.05 part by weight.

Comparative Example 3 to 5
A resin f£ilm was prepared and evaluated as in Examples

4 to 6 except that ITO was added 5 parts by weight.
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Comparative Example 6
A resin film was prepared and evaluated as in Example 1

except that acetylacetone was not added.

Comparative Example 7
A resin film was prepared and evaluated as in Example 1
except that carboxylic modified silicone was added instead of

acetylacetone.

Comparative Example 8

A resin film was prepared and evaluated as in Comparative
Example 6 except that ITO dispersion in plasticizer obtained
by dispersing finer ITO fine particles into the plasticizer was

used.

Comparative Example 9
A resin film was prepared and evaluated as in Example 24

except that acetylacetone was not added.

Comparative Example 10

A resin film was prepared and evaluated as in Comparative
Example 9 except that ITO dispersion in plasticizer obtained
by dispersing finer ITO fine particles into the plasticizer was

used.

Comparative Example 11
A resin film was prepared and evaluated as in Example 45

except that acetylacetone was not added.

LO I Q) rnLflLnU )LnU)1 Q) It) 3 EMAR 200
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Comparative Example 12
The known interlayer film (the average thickness was
0.76mm) not containing ITO, and a heat reflection glass sheet
5 as one of the float sheet glasses for laminated glass were used

to produce a laminated glass, and evaluated.

Comparative Example 13
A laminated glass was prepared and evaluated after
10 interposing heat reflection PET (polyethylene terephthalate
coated with a heat ray reflection agent) between two common
interlayer £ilms (average thickness was 0.38mm) not containing

ITO.

15

20

25
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Example 49
(Synthesis of Polyvinylbutyral resin)

To 2890g of deionized water, 275g of polyvinyl alcohol
with an average polymerization degree of 1700 and a
saponification degree of 99.2 mole % was added, and the mixture
was heated for dissolving. After the mixture was cooled to i5C,
201lg of 35 weight &% hydrochloric acid and 157g of
n-butyraldehyde were added, and the reaction mixture was
maintained at this temperature to precipitate the reaction
product.

Thereafeter, the liquid temperature was raised to 60T
and maintained at this level for 3 hours to complete the reaction.
Then, the reaction mixture was washed with an excessive amount
of water fdr washing away unreacted n-butyraldehyde,
neutralized with sodium hydroxide, which 1is the common
neutralizing agent, washed with an excessive amount of water
for 2 hours and dried to provide polyvinyl butyral resin with
a butyralization degree of 68.5 mole % as white powder.
(Preparation of dispersion)

To 3GO solution containing 5 weight % of ITO particles
wherein a commercially available phosphoric acid ester salt was
used as a dispersant to be 0.5 weight % in the plasticizing
solution, 2-ethylhexanoic acid was added 10 parts by weight per
100 parts by weight of ITO, and the mixture was stirred
thoroughly. The heating stability of ITO particles in the
obtained 3GO solution was evaluated by the method (1) as follows,
and the results were shown in table 9.

(Production of an interlayer film for laminated glass and a

laminated glass)
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To 100 parts by weight of polyvinylbutyral resin thus
obtained, 41 parts by weight of 3GO solution was added. The
mixture was thoroughly melt-kneaded with a mixing roll and
press-molded with a pressing machine at 150C for 30 minutes

5 to provide an interlayer f£ilm for laminated glass having an
average thickness of 0.8mm. The obtained interlayer film was
interposed between two float sheet glasses having the thickness
of 2.4mm thickness and prebonded by Roll ‘method. The prebonded
laminated glass thus obtained was subjected to post-bonding in

0 an autoclave at 140°C and 1.2 MPa to provide a laminated glass.
The laminated glass thus obtained was measured by the method
(2) and (3) as follows, and the results were shown in table 9.
(1)The measurement of particle size distribution

The particle size distribution of ITO particlés in 3GO

15 solution was measured by Microtrac UPA particle size analyzer
produced by Nikkiso Co.,Ltd. The measurement was first carried
outatxnomtemperature,thenthesecondmeasurementwascarried
out after heating 3GO solution up to 200C and cooling to the
room temperature.

) (2)Optical characteristics

A visible light transmittance rate (Tv) in the light rays
of 380 to 780nm and a solar radiation transmittance rate (Ts)
in the light rays of 300 to 2500nm were measured by the same
method described above.

25 (3)The haze value (H)
The haze value was measured according to a method

stipulated in JIS K 6714.

Comparative Example 14
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A resin £ilm was prepared and evaluated as in Example 49
except that 2-ethylhexanoic acid was not used. The results were

shown in table 9.

5 Table 9
Visible light Solar Haze | Average particle diameter
transmittance radiation value (nm)
rate (Tv} transmittance | (H) Room After heating
rate (Ts) temperature
Example 49 78 48 0.6 25 27
Comparative | 14 78 48 1.3 47 Cohesion
Example and
Precipitation

Example 50
(1) Synthesis of Polyvinyl acetal resin
To a reactor equipped with a stirring device, 2890g of

10 deionized water, 275g of polyvinyl alcchol with an average

polymerization degree of 1700 and a saponification degree of

99 .2 mole % were added, and the mixture was heated for dissclving.

After the mixture was cooled to 15C, 201g of 35 weight %

hydrochloric acid and 157g of n-butyraldehyde were added, and
15 the reaction system was maintained at this temperature to

precipitate the reaction product.

Thereafter, the liquid temperature was raised to 60C and
maintained at this level for 3 hours to complete the reaction.
Then, the reaction mixture was washed wi!th an excessive amount

20 of water for washing away unreacted n-butyraldehyde,

neutralized hydrochloric acid catalyst with sodium hydroxide
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wat er, 275g of polyvinyl alcohol 9an average pol ymeri zation degree of
1700 and a saponJ-f i-cation degree of 99. 2 nole % was added, and the

m xture was heated f or dissolving. Af ter the m xture was cooled to 15CC,
201g of 35 weight % hydrochloric acid and 157g of n-butyral dehyde were

added, and the reaction m xture was ined at this, tenperature_t
preci pi t &5 & AR o9 freict W%?ia‘fjgfréran %C??%Y%Ing@%ﬁfa‘sﬁrg was

d to 600C
Fenot | on VabRTe ok AT BEE Abh Crazfure Rad file med vt L bRy a T R b T T
of water \@g S m%e@ﬁ{&ﬂléh ne]}’){@iﬁiﬁi‘ytﬂ.?tyf‘&lltfééiﬁeﬂaw &h

sodlun1hyéﬁOX| e conmon ralizing ‘agent, washed with an

excessi VeyAHt 1 2t V6 edegfel @f herir's mee dj ed to provide pol yvinyf
butyral resin with

5 (2)Preparation of tin-doped indium oxide (ITQ) dispersion in
plasticizer.

By using triethylene glycol di-2-ethylhexanoate (3GO} as
the plasticizer, ITO powder was added to be 1.4 weight % to 3GO,
and ITO was dispersed into the mixture by Attritor for 10 hours

-0 to prepare in ITO dispersion of 3GO. As for the particle diameter
of ITO in the obtained dispersion, the minimum particle diameter
was 11nm, the maximum particle diameter of 60nm, and weight
conversion average particle diameter of 20nm.

The particle diameter o;E ITO was measured with the light

15 scattering analyzer ("DLS-6000AL” (trade name), produced by
OTSUKA ELECTRONICS CO.,LTD), and by Dynamic Light Scattering
method by using Ar lazer as light source.

(3)Production of an interlayer film for laminated glass

To 100 parts by weight of polyvinyl butyral resin obtained

_J in (1), 40 parts by weight of ITO dispersion of 3GO obtained
in (2) was added. The mixture was thoroughly melt-kneaded with
a mixing roll and press-molded with a press-molding machine at
150C for 30 minutes to provide an interlayer film for laminated
glass having an average thickness of 0.76mm.

25 (4)Production of a laminated glass

The interlayer f£ilm obtained in (3) was cut into 300mm
X300mm, and was interposed between twé float sheet glasses
(300mmX 300mmX 3mm thickness) and the assembly was placed in

a vacuum bag (a rubber bag) and deaerated under a vacuum of 2.7




a butyralization degree of 68.5 nole % as white powder. (Preparation of

di spersion) To 3Q0 solution containing 5 weight % of |TO particles d/\ﬂfrei n
a comercially avail abl e phosphoric acid ester salt was wused as a3 R 2004
di spersant to be 0.5 weight %in the gPasticizing solution, 2 -

et hyl hexanoi ¢ acid was added 10 part s by weight per 100 parts by weight
of 1TO and the m xture was stirred thoroughly. The heating stability of

| TO particles in the obtained 3G0 solution was eval uated by the nethod (1)
as follows, and the results were shown in table 9.. (Production of an

i nt er | ay&Paf(i20m Forr) arfiomt 88 gnimitemd Ahe Aeperabed AsoemPly MARS2004 57

by wel ghiraP SIS G 87 RHSTLRRREE SHIE Lo R e echPBagnr oo S
| t-kneaded wi-th X | | d - gol.d it ' hi
el Keaded S Bl e BEEBS RIS, Py pasLngyon ne
having an,.aMelAPGaLN Gliespe s HoBERL pOIA: AR 2 e abitbenbgKed idgyas
|nterpose(§’ bét ween two o4t sheet gl asses having the thickness of 2.4nm

t hi ckmesanand .oy eldetk dyceddol 1toeidved deTke Jarebetdsdl glass nat ed gl ass t hus

obt ai ned was subjected to post-bonding in an autoclave at 140CC and 1.2 MPa
to provide a lamnated glass. The |am nated gl ass thus obtai ned was

nmeasured by the nmethod (2) and (3) as follows, and the results were shown
in tabl eExamply The neasurement of particle size distribution The particle

size distribution . of |ITO parti.cles in.3 sol ution S

M crotrac UPA &%ﬁnélegﬁﬁy%é: zﬁ‘?;'@/}é’rr 18%83%3 Sy aﬁ:%%f“sﬁggcg%ﬁqﬂtg %e he
neasur e ' ' A FlanpAMsle Rt idat! 180 hg seeond
measur e%ﬁ:asg?é;fa% i)ltreegﬂ%éu(?d%sfter heaatpiqng 340 sgfﬁjti on’a up to 2000 and
cool i 19 &A@ rikfim I et REr At Hhetef2)ddPt I 6aM, chenac meniistune s pArtiisilel e
light transmttance rate (Tv) in the light rays of 380 to 780nm and a

sol ar radiianiedren r efisrBQrrancendatweidls) cppvekeippghveradse oPagdd @ 2500nm

were measured by the sanme nethod descri bed abovg. ng:aT e haze value (H)
The haze Sidmed §fasOfeaddWbdiRc E&PdiRERY 3 HRA h8 pUTHEREES TR IS K

6714. plasticizer.

15 Example 52
An interlayer film for laminated glass and a laminated
glass were prepared as in Example 50 except that ITO having the
minimum particle diameter of 13nm, the maximum particle
diémeter of 75nm, and weight conversion average particle
) diameter of 25nm was added to be 2.5 weight % in 3GO(plasticizer)

in the preparation of ITO dispersion in plasticizer.

Example 53
An interlayer film for laminated glass and a laminated
25 glass were prepared as in Example 50 except that ITO was
dispersed for 5 hours by an Attritor mill, and ITO has the minimum
particle diameter of 30nm, the maximum, particle diameter of
100nm, and weight conversion average particle diameter of 50nm

in the preparation' of ITO dispersion in plasticizer.



Conpar ative Exanple 14 58 3 0 MAR 7004 A resin filmwas prepared and

eval uated as in Exanple 49 except that 2-ethyl hexanoic acid was not used.
The results were shown in table 9. Table 9 Visible |ightSol ar HazeAy8M§004
particle dianmeter transmttanceradi atiédnval ue(nn) rate
(Tv)transmttance(H) RoomAfter heating rate (Ts)tenperature

Exanpl e497848D. 62527 Conpar ati vel478481. 347Cohesi on Exanpl eand
Precipitation; Exanple 50 (1) Synthesis of Polyvinyl acetal resin To a
reactor equipped with a stirring device, 2890g of 'deionized water, 275g of
pol yvi nyl al cohol with an average polynerization degree of 1700 and a
saponi fication degree of 99.2 nole % were added, and the m xture was

heat ed f &OMPaIESIINhE*amBierlt he ni xture was cooled to 15CC, 201g of 35
wei ght % hydrqchl,oric .acid 15749 of n- r y r and the
reaction syste%ﬁw&?ﬁﬁﬁ%ﬁxﬁﬁ1 dﬂ5{§P%igaygﬁggéétg?ggpogﬁgrgc?%@?ggge?he

reaction Brodugh ..o ﬁ%g?%%g;as?)ﬁﬂ%iéﬁ%ﬂéj sleAREEAE Wita WA 84 §FErEQoR an

mai nt ai n at this ours to conplete the reaction. Then, the

reacton i phHse 1WA GRS o tdr e pEelymiaaRyNt and M0 easf addedshi ng
away unreacted n-butyral dehyde, neutralized hydrochloric acid catalyst

Wi t h sodidimeutdipxicdee3004 MR @DO4 59 as imtreclaysdy Aiidg fgepolyvashéd with
an excessive anount of water for 2 hours and dried to provide polyvinyl
butyral redivralhsrasine povile  ITheprabt brheddpangteryinpther aPteéied had a
butyralization degree of 68.5 nmole % _(2 Pgeparation of tin-d ggg igdium
oxi de (| FOediispersi Shli, ¥an QRserved vajPud ntgratnr'“?“é]ﬁﬁljr%rheeg yeoP

R R e iy St
for 1§ hAWrsn, the maximum particle diameter was 30nm, and the average
particle diameter was 15nm.

The characteristics of five laminated glass sheets
prepared in Examples 50 to 53 and Comparative Example 15 were
measured by the above-mentioned methods. The characteristics

15 were QDavisible light transmittance rate (Tv) in the light rays
of 380 to 780nm, @a solar radiation transmittance rate(Ts) in
the light rays of 300 to 2500nm, @the haze value(H) in the light
rays of 340 to 1800nm, and @the electromagnetic wave shield

(AdB) in the wavelength of 10 to 2000 MHz. The results were

20 shown in table 10.

25
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Direct addtion to PVB
The maximum particle
The average particle

Haze value {H:%)

(nm)
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film for

laminated
glass
Character-
ristics of
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Exanple 53 An interlayer filmfor |lamnated glass and a | am nated gl ass
were prepared as in Exanple 50 except that 1 TO was dispersed for 5 hours
by an Attritor mll, and I TO has the mninmum particle dianeter szﬁmmzum
the maxi mum particle dianmeter of 1088m and wei ght conversi on average
particle dianmeter of 50nm in the preparation of ITO dispersion in

pl asticizer. 3 0 MAR 2004 61 Conparative Exanple 15 An interlayer filmfor
| am nated glass and a |am nated glass were prepared as in Exanple 50
except that ITO dispersion in plasticizer was not prepared prelimnary,
and | TO k&emdded4Yirectly to be 0.4 weight %in an interlayer filmto

pol yvinyl, _ butyral resin, As the I1TO partjcle dianeter in the obtained
interlaydrt)s %ﬁlﬂ b R A Loy i 5SF UM el ectron nmicroscope, it

tes Tound L haL ok B0 CRLEALY LEh ol AT T8 S A0 LSS T T 1

di aneter was 30nny an e averag n

char act eaiSLiesagle bhYGmbaTbaied 8bassestesto RISPE! edobhi FXRAPRIEA 5O tO

53 and Conparative anple 15 were Tfreasured by the above-mentione
net hosls. dElig-eehoagberimdie s waECadd®a Viaidel hihtuie anshickareeroate (Tv)

in the light rays of 380 to 780nm (r)a solar radiation transmttance
rate(Ts) dissdlreing giifireaystid ndd0ume 2600mgoldd e aAe ,vabueg( bl BB t he
light rays of 340 to 1800nm and the el ectromagnetic wave shield dB) in
t he waveMeAG of MOOARCbOUL a1ecidmend ekl 9 sofer ebukbahdeny88pWeT 0. 62
m for- 4a%’31% ,O Ié?ldH %e reaction mixture was maintained at this
temperature to precipitate the reaction product. Thereafeter,
10 the liquid temperature was raised to 60C and maintained at this
level for 3 hours to complete the reaction. Then, the reaction
mixture was washed with an excessive amount of water for washing
away unreacted n-butyraldehyde, neutralized hydrochloric acid
catalyst wiﬂisodium hydrbxide, washed with an excessive amount
15 of water for 2 hours and dried to provide polyvinyl butyral resin
as white powder with a butyralization degree of 68.5 mole %,
{2)Preparation of metal particles dispersion
The tin-doped indium oxide powder was added to 3GO to be
10 weight %. In addition to the mixture, as the dispersant,
20 polyvinyl butyral resin powder with butyralization degree of
65.3 mole %, which was synthesized from polyvinyl acetal with
an average polymerization degree of 1700 and a saponification
degree of 99.2 mole %, was subjected to Attritor tec be 50 parts
by weight per 100 parts by weight of the tin-doped indium oxide,

25 and the resultant mixture was dispersed with Attritor for 10

hours to prepare the metal particles dispersion.

(3)Production of an interlayer film

To 100 parts by weight of polyvinyl butyral resin obtained
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thus above, 39 parts by weight of 3GO wherein 1.0 part by weight
of tin-doped indium oxide was dispersed, 20 ppm of magnesium
acetate, and 40 ppm of magnesium 2-ethylbutyrate were added.
The mixture was thoroughly melt-kneaded with a mixing roll and
5 press-molded with a press-molding machine at 150 C for 30
minutes to provide an interlayer film having an average
thickness of 0.76mm.
{4)Production of a laminated glass
The thus obtained interlayer film was interposed between
) two transparent £loat sheet glasses (30cmX30cmX3mm thickness)
and the assembly was placed in a rubber bag and deaerated under
a vacuum of 2.7 kPa for 20 minutes. The deaerated assembly was
transferred to an oven under suction and pressed under vacuum
at 90T for 30minutes. The prebonded laminated glass thus
15 obtained was subjected to post-bonding in an autoclave at 135TC
and 1.2 MPa for 20 minutes to provide a laminated glass.
(5)Performance Evaluation
As for fhe characteristics of the laminated glass thus
obtained in (4), the optical characteristics, the haze, the
) electromagnetic wave transmittance, and pummel value were
measured by the above-mentioned methods. The results were shown

in table 11.

[Exfoliation after humidity resistance test]

25 After the laminated glass is left standing at a
temperature of 80°C and the relative humidity of 95% for 2 weeks,
and whether the exfoliation at the ends bf the laminated glass
occur was observed immediately after taking out from the

condition. The results were shown in table 11.
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Example 55
A laminated glass was prepared as in Example 54 except
that 1.0 part by weight of antimony-doped tin oxide was used
) instead of 1.0 part by weight of tin-doped indium oxide in the

preparation of an intexlavyer £ilm.

Example 56
A laminated glass was prepared as in Example 54 except
J that tin-doped indium oxide was added 1.6 parts by weight in

the preparation of an interlayer film.

Example 57
A laminated glass was prepared as in Example 54 except
15 that tin-doped indium oxide was added 2.8 parts by weight in

the preparation of an interlayer film.

Example 58
A laminated glass was prepared as in Example 54 except
J that 10 parts by weight of carboxylic modified silicone oil was
used instead of 50 parts by weight of polyvinyl butyral resin
powder as a dispersant per 100 parts by weight of tin-doped
indium oxide in the preparation of the metal particles
dispersion.
25
Comparative Example 16
A laminated glass was prepared aé in Example 54 except

that tin-doped indium oxide was not added in the preparation

of an interlayer film.
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Pol yvi nyl butyral resin To 2890g of dei oni zed water, 275g of polyviny
acetal with an average pol ynerizati of€degree of 1700 and a saponification
degree of 99.2 nole -% was added, and the m xture was heated for

di ssolving. After the m xture was cooled to 15cC, 2019 of 35

Comparative Example 17

A laminated glass was prepared as in Example 54 except
that an interlayer £ilm was produced without adding tin-doped
indium oxide and that the glass obtained by sputtering tin-doped
indium oxide on the glass surface was used instead of the

transparent float sheet glass.

Comparative Example 18

A laminated glass was prepared as in Example 54 exXcept
that an interlayer f£ilm having the thickness of 0.38mm was
prbduced without adding tin-doped indium oxide, and that
polyester film with thickness of 504m obtained by sputtering
tin-doped indium oxide on the film surface was interposed

between the two sheets of the obtained interlayer film.

Comparative Example 19
- A laminated glass was prepared as in Example 54 except
that tin-doped indium oxide was added 0.03 part by weight in

the preparation of an interlayer film.

Comparative Example 20

A laminated glass was prepared as in Example 54 except
that tin-doped indium oxide was added 3.6 parts by weight in
the preparation of an interlayer f£ilm.

The characteristics of the laminated glass sheets
prepared in Examples 54 to 58, and Compérative Examples 16 to
20 were evaluated in the similar manner to Example 54. The

results were shown in table 11.
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No exfoliation

Industrxrial Applicability

The present invention provides an interlayer f£ilm with

excellent heat insulation,

because of containing tin-doped

indium oxide or antimony-doped tin oxide with excellent

infrared ray (heat ray) cutting function.

Also, by adding and dispersing tin-doped indium oxide or

antimony-doped tin oxide having the average particle diameter

within the designated range, the present invention provides an

interlayerfilmsuitableforproducingaljmdnatedglass,which

exerts excellent heat insulation and transparency.



As for the characteristics of the am nated glass thus obtained in (4),
the optical characteristics, the haze, the el ectronmagneti c wave
transnittance, and pumrel val ue were measured by the above-menti oned} MAR 204
met hods. The results were shown in ta®te 11. [Exfoliation after humdity
resi stance test] After the lamnated glass is left standing at a
tenperature of 80t and the relative humdity of 95% for 2 weeks, and

- whether the exfoliation at the ends of the |am nated glass occur was

observed i mredi at el évafter taking out fromthe. condition. The results were

shown in tabl e ¥3Te8VETppRMG0A BRI RFBS3EF afiP ndPd@Tgiayss vistm
repared as.in apple 54.except. -that 1. rt by weight of antjnony-doped
PP ot det b BRTBaEBF RAea i ErY 7 gaiinats) Blnyne whTef hod wF e Rt ox de
in the ' of i eraf.i le 5 | Hat |.ass was
pr epar edpfagﬂla%ﬁglg%l ep%%fg%gytcgyt ﬁgtarltal@%-e%%e c%ndiqru lJo"%'lrge \Aﬁcgrg ded 1.6
parts by wanghhted gids pPrepa:aine ,Oépﬁ.i?obf:‘iﬁféeﬁtﬁ{d Etbhehgexamhwedy A

| am nat ed gl ass was prepared as in Exanple 54 except that tin-doped indium
oxi de Swasaaddedexlayar t 8ihy weidghthd nglade, ppepatakhitapnofreni d tiretd ayer
film Exanple 58 A |l am nated gl ass was prepared as in Exanple 54 except

that 10 pampachyakecgbtion,cwebsrel &esddithingg . sidnd e wil was used

i nstead of 50 parts by weight of polyvinyl butyral resi wd

di spersant per 188 JRHAT B EL GO TOF DEIBF SRS DY RO SRR GIIRRIPH A9RA
tign_of L. Particles _di ion. atiye, Exagpl g 16 A

it nat ecqrue RPN PEL L& & oA BRR Sl ne R RRR R YT BB i mt um

oxi de wasj §Qfuiadieds ifartlﬁx%du@mj aliM nfe @91 585 AN nhisldRc (b MAR 2004
66 Conparative Exanple 17
10 electromagnetic wave transmittance and transparency, and can
be produced at low production cost.

The laminated glass of the present invention can be
produced by using the above-mentioned interlayer film of the
present invention, so the obtained laminated glass exerts

15 excellent heat insulation and electromagnetic wave
transmittance, and also has excellent fundamental performance
characteristics required for a laminated glass, for example,
transparency, appropriate bond strength between an interlayer
film and glass, penetration resistance, impact absorption,

20 weather resistance, and so on. Moreover, the blushing by
absorbing moisture wili not easily occur.

Especially, a visible light transmittance rate (Tv) in
the light rays of 380 to 780nm being not less than the specific
value, and a solar radiation transmittance rate(Ts) in the light

25 rays of 300 to 2500nm, the haze value(H), and electromagnetic
wave shield (AdB) in the wavelength of 10 to 2000 MHz being
not more than the specific value, the above-mentioned heat
insulation, transparency and electromagnetic wave

transmittance of the present invention are remarkably



A lam nated gl ass was prepared as in Exanple 54 except that an interlayer
fil mwas produced w thout adding tin-doped indiumoxide and that the gl ass
obtai ned by sputtering tin.-doped indiumoxide on the glass surface R.2004
used instead of the transparent float%%heet gl ass. Conparative Exadpl 80
A | am nated gl ass was prepared as in Exanple 54 except that an interlayer
filmhaving the thickness of 0.38mmwas produced w thout adding tin-doped
i ndi um oxi de, and that polyester filmwth thickness of 5011 m obtai ned by
sputtering tin-doped indiumoxide on the filmsurface was interposed

bet ween térece hbeslieets of the obtained interlayer film Conparative Exanple

19 A lam nated gl ass was prepared _as_in ExanEIe 54 except thﬁt ti n-doped
i ndi um oxi de waEbuadedhe. dampratefyohRfgheti netPecpFBparBYFBALOF SR
interlayer film Conparatiye Exanple. 20 A | am nat gl.ass. was ed as
| Exany e SF SXREPOLT L PERY (1 ARGREA NS Ui DR 46 e Lok e SoB=E ARy
wei ght in_ _the preparatiaon qQf an int er, fil he characteristics of
t he IaniHﬁ?eﬁrﬁﬁéggcgﬁggiswgﬁ¥gﬁﬁﬁgﬁﬁ#%a 5%% é%séi to 58, and Conparative
Exanples 16 to were evaluated in the sinmlar nmanner to Exanple 54. The
results were shown in table 11. 30 MAR 2[)4 67 Table 11 TvTsHA
dBmaxPummel Exfoliation Electric Magnetic after humdity

fiel dfiel dval ueresi stance test Exanpl e5483550.8114No exfoliation
5583570.-8114No exfoliati on 5680480. 6114No exfoliation 5776450. 9114No

exfoliation 5883550.8114No exfoliation Conparativel689800.4114No
exfoliation Exanpl e1l780480. 750201Exfol i ati on PET/



1880480. 750201Exfol i ati on anong filns 1988740. 6114No exfoliation

2070362. 0114No exfoliation Industrial Applicability The present invention

provides an interlayer filmwth excellent heat insulation, because) ®hR 200¢

containing tin-doped indiumoxide or antinony-doped tin oxide with

excellent infrared ray (heat ray) cutig ng function. Al so, by adding and

di spersing tin-doped indiumoxide or antinony-doped tin oxide having the

average particle diameter wthin the designated range, the present

i nvent i onwpaevigeslanmedt @sl:ayer filmsuitable for producing a | am nated

gl ass, which exerts excellent heat insulation and transparency. 68 3 0 MAR

2004 Moreover, this invention provides an interlayer film suitable for

producing a | agi nat ggd Qlcria%%%la%ircfﬁh@fs FRXC alahrBmtat ddinglanent @bmper § orgreace

characteristics required for a |amnated glass, for exanple, a qupriate

bond streaghhshetweesian ianttedidpdont [oampeinche &ichssiny ?Eﬁ?afﬁ%hlﬂ

resi stance, . inpact, absorption, weather. resj. n A, Nt i A€ ped

i nt er | ayeP*fPENMEEL/Prie 2pa SR TARSH sﬁﬁlg%ggﬁ%oﬁﬁﬁ%ed Zgggnplicatgd

mul ti-1ayer jqoat ig3d dor ad et ectdivriyi-ddapesd tin dsxsidaihadl @nfaveprdtiuci ng

a |l am nated gl ass, which has excel |l ent e]ectronmagnet.c en%rgﬁﬁnlgtance
ost. e

and transparéicye sMamedier v mrdduceddt TBwHcdudtiBn

| am nat ed gl ass of, t.ne pre dnuentdon, can be produced by using the
above-nen935ﬁ§§%$ﬁé$1g%gfﬁﬁﬁ%n%ﬁ the present invention, so the obtained
| am nat ed gl ass exerts excellent heat insulation and el ectromagnetic wave

transm ttance, and al so has cell ent. funda f ncg laimed
characteristic@-reqﬂh%ﬂfWRﬁéiéﬁﬁﬂﬁ Qﬁ#%ﬂ!igﬁfﬂ%#@éxg%%Fe, St?ansgarency,

appropri atie, hand sty engidy bt wean eihiddesd ayediuhi dxiaadaghdes,

penetration resistance, inpact absorption, weather reélsta C%’o%”ﬂoﬁo on.
Mor eover , art mgrustiaredyt 1mbwords Mp ol Starke ik FLRot - 8YEFFY o%cur
Especial ly, a vi.sibl ight.tr Jtiance.kaf epddvicia pkhell pght rays of
380 to 78&ﬁﬁ§xﬁqﬁfru)dfggsl%ﬁgﬁ§?he specificepvalue, and a sol ar radiation
transmttance rate(Ts) in the light rays of 300 to 2500nm the haze

value(H) , and f}eCt%ﬁgﬁ¥¥¥%éfayer film for laminated glass as claimed

in claim 1, wherein the interlayer film is interposed between
two clear glass sheets, each of the glass sheets having a
thickness of 2.5 mm, a visible light transmittance rate (Tv)
of not less than 70% to light rays of 380 to 780 nm, a solar
radiation transmittance rate (Ts) to light rays of 300 to 2500
nm of not more than 80% of above-mentioned visible light

transmittance rate {(Tv), and a haze value {(H) of not more than

1.0%.

q. The interlayer film for laminated glass as claimed
in claim 1, wherein the adhesive resin contains a plasticizer.
5. The interlayer film for laminated glass as claimed

in claim 4, which comprises 30 to 60 parts by weight of the

plasticizer, and 0.1 to 3.0 parts by weight of the tin-doped

indium oxide and/or antimony-doped tin oxide per 100 parts by

weight of the adhesive resin.



wave shield (L dB) in the wavel ength of 10 to 2000 MHz being not nore than
the specific value, the. above-nentioned heat insulation, transparency and
el ectromagnetic wave transnmittance of the present invention are 7gW¥aRk@p! Y
69 3 0 MAR 2404 excellent. Thus, the |l am nated gl ass of the present
invention can be preferably used as aufjonotive w ndshi el ds or side-glasses,
or architectural w ndow gl asses, and so on. 3 0 MAR 2004 70 Wiat is

clainmed is: 1. An interlayer filmfor |am nated glass conprising an
adhesi ve resing.a | THekehonelegepodndm dod ﬂﬁwi@@ﬁ@§iQ%ﬂ%ﬁna%%%&gﬁﬁﬁHor

anti nony-doped tin_ oxide, wherein the tin- indj i @ahd{or
ant i nony- dopedaimnlex’AEIRAS &ﬁeaﬁggﬁéévepgggﬁglé%ﬁﬁ?itigﬂiﬁéover 0 and

not nore }Qgg 80 nmand is dispersed in the adhesive resin. 2. The
interl ayer T'm for Iamnated glass as clained in claiml, wherein the
tin-doped indi um oxi de and/or antinony-doped tin oxide having a particle

di aneter of not Iesggtq%gﬁ%ﬂo nm i (nots Jpore Hihan &y Rrdd £1 £s peraiimedt . 3.
r

The interlaye?-filn? ared gl'ass 'as claimed in claiml, wherein the
interlayer . fLhmsins 11 nterRes edripatiwean addin icredrl wlassl sheet@)e each of the
- gl ass sheets having a thickness of 2.5 " a visible.qugg_transnittance
rate (Tv)diepemseniese lesasd7d®nam YhgHt PR SB°3F0 1D 780 nm a sol ar

radiation transmttance rate (Ts) to light rays of 300 to 2500 nm of not
nore than 80% of above-nentioned -visi.bl i b hitbanceitate (Tv),
and a hazéa@apuéoﬁﬁfqﬂdﬁiitqnﬁéa%%é%#)éﬁ%ﬂ%ggﬁoﬁ%%n?ﬁ%eélayer filmfor

| am nat edgl-38$ 28 ARG, ighaelaim 1, wherein the adhesive resin contains
‘a plasticizer. 5. The interlayer filmfor |amnated glass as clained in
claim4, which conprises 30 to 60 parts by weight of the plasticizer, and
0.1 to 3.(Qabpart sdwi Myl bfcanre 24h- doped i ndi um oxi de and/ or

anti nony-doped tin oxide per 100 parts by weight of the adhesive resin. 3

0 MAR 2004 718. An interlayer film for laminated glass, which
comprises an adhesive resin containing tin-doped indium oxide
and/or antimony-doped tin oxide particles, a B diketone

compound, and additionally at least one dispersant selected

from the group consisting ofj

(a) a compound with at least one carboxyl group at its

terminal position, and
(b) a2 modified silicone oil.

9. An interlayer film for laminated glass, which
comprises an adhesive resin containing tin-doped indium oxide
and/or antimony-doped tin oxide particle, a B diketone
compound which 1is acetylacetone, and additionally at least one

dispersant selected from the group consisting of;

(a) a compound with at least one carboxyl group at its

terminal position, and

(b) a modified silicone oil.

10. The interlayer film for laminated glass as claimed

in claim 1, wherein the £ diketone compound is acetylacetone.



6. The interlayer filmfor lamnated glass as clained in claim1, wherein
the adhesive resin is polyvinylacetal resin. 7. The interlayer filmfor

| ami nated glass as claimed in claim1, which conprises additional 3 m

| east one dispersant selected fromthe group consisting of; (a) a corrpogpl%
with at | east one carboxyl group at it termnal position, and (b) a
nodi fied silicone oil. 8 An interlayer filmfor lam nated glass, which
conpri ses an adhesive resin containing tin-doped indium oxi de afd/ or

ant i nony- dopediti n Ghiede npamrtliagieas,fidmg fgirk dieghe a imed

additionally at |east one dispersant select: fr.o rpé,lpcgﬂgl&l: ing
of ; (a) alBofpddfd’ wt’"’%‘e&teﬁred: SEFCAY dgxy hgraeﬁup@éagtg%l?i term na}Iq

posi ti on, g2Rd o B) qtrgoQI frirBiGh S |pic%1rt€.i_d?i lis Seldntiad eftayerhd i g notor
| am nat ed gI ass, which conprises an adhesive resin containing tin-doped

i ndi um oxn@e:smmd/n@r cdnt i nony-doped tin oxide particle, a 43 diketone
conpound which is acetyl acetone and addi tionally at |east one dispersant

sel ected fromthe group consi agtoRbe
car boxyl drRouglaf iR ti& f ‘3| o J%%E%)Oé;n%)gi %%Eg#ﬁl %%Cr)le oi | .

10. The intgylayer filmfor lamnated gl ass as claimed in claim1, wherein
the 3 di ketone conpound is acetylacetone. 3 0 MAR 2004 72 11. The
interlayer filmfor lam nated glass as claimed in claim?7, wherein the

conpound wirhh zathyldeasty oreerloarpoxy| acig Uy 9 i4 st e et i ﬂ%Fbﬁ’asF‘f'P%ﬁ is
selected fromthe group consisti ng of ; (a) an aliphatic carboxylic acid

having 2 to 18 carbon atons, and dr X ackd-havihRg 2 to
18 carbon aton&- 12. Thigh el T i ot 3 55 or %llri] r#%%rf%%ﬁ?%% cgd&iaggsggscgaal med in
claim8, whereindhe compound whé heabpdeastvote @arbeayt ogeogprapxiis

term nal p05|t|on is selected fromthe group consisting o
al i phati ¢ caruma i it act ermhdng hge@s1 bias e%r%%%e%’f‘aasfrgm Lhel BkolB

consisting of;

(a) an aliphatic carboxylic acid having 2 to 18 carbon atoms,

and

(b) a hydroxy carboxylic acid having 2 to 18 carbon atoms.

13. The interlayer film for laminated glass as claimed
in claim 11, wherein the aliphatic carboxylic acid having 2 to

18 carbon atoms is 2-ethylbutyric acid or 2-ethylhexanoic

acid.

14. The interlayer film for laminated glass as claimed
in claim 12, wherein the aliphatic carboxylic acid having 2 to

18 carbon atoms is 2-ethylbutyric acid or 2-ethylhexanoic

acid.

15. The interlayer film for laminated glass as claimed

in claim 1, wherein the adhesive resin contains a bond

adjusting agent.




and (b) a hydroxy carboxylic acid having 2 to 18 carbon atons. 13. The
interlayer filmfor lamnated glass as clained in claim1l, wherein the
al i phatic carboxylic acid having 2 to 18 carbon atons is 2-ethyIng¥mF20
acid or 2-ethyl hexanoic acid. 14. The interlayer filmfor |lam nated g gé
as claimed in claim12, wherein the abjphatic carboxylic acid having 2 to
18 carbon atons is 2-ethylbutyric acid or 2-ethyl hexanoic acid. 15. The
interlayer filmfor |amnated glass as clained in claiml, wherein the
adhesi ve resinlgont &hws nbeonteyewj Ustm nfchgbaringted, g4ARS 2864781169 The

interlayer, filmfor, |am nated gl ass.as_cl ai . L m.8 ein the
adhesi ve r&siateddhti ear%brhd&%d'i‘%hs?siln‘éga%%%p {i]?ﬂ%ggl At }grgﬁgyer film
for Iam nated gliass Afer¢d ained in claim 15, wherein the bond adjusting

agent is a rmagnesium and/or potassiumsalt of a carboxylic acid having 2
to 10 carbon atons. 18. The interlayer filmfor |am nated glass as clained

in claiml6, rein.the | USti ng .. g L aRdLA9med
potassiun1salr@§f an%g?b85§$?% %#df %giﬁggzi%%§Egtg§agggﬁgg?§n§. 19. The

i nterlayerf idiaifnorl 4 aminat €tn gt las scasd chdi nedingnageakmis7a waeneisaumhe
anount of the magnesi um and/ or gotassi m salt of tge car.boxyl i c ﬁgid
havi ng 2 WP HPFESHIBnE+s 9D 7 0°A5P°HHnt Gs®fa nQEVﬁHﬁaédF@r pot assi um

content i e ahtained interlayer film 20. The interlayer filmfor
Ianinated%%éi% as‘%*ained in claim18, wherein the anmount of the

magnesi um and/ or potassium salt of the carboxylic acid having 2 to 10
carbon atoms s 10 fo 150 as Si L t is4m_conthenthed N
t he obt ai ned iL?erla T +?F%$fé¥?rqﬁgﬂ$n¥§?}g%@%ﬂ%FP§1 géslaﬁinated §Iass
as clai medp idy £lmi 16 1, wmbiebhni shebbahaeddbysdiapergeng tisn-adopadesidinum
oxi de- and/or antinony-doped tin oxide into o& anic.aogvent b% thﬁﬁyse of a
di sper santendy i RS2l @nspetsi 8 ang2raayy gc esid 8PYp8Psicon i nt

o the
adhesi ve resi, ppiighal 1y containing :

15. The interiayer film for laminated glass as claimed
in claim 17, wherein the amount of the magnesium and/or
potassium salt of the carboxylic acid having 2 to 10 carbon
atoms is 10 to 150 ppm as magnesium and/ocr potassium content

in the obtained interlayer film.

20. The interlayer film for laminated glass as claimed
in claim 18, wherein the amount of the magnesium and/or
potassium salt of the carboxylic acid having 2 to 10 carbon
atoms is 10 to 150 ppm as magnesium and/or potassium content

in the obtained interlayer film.

21. The interlayer film for laminated glass as claimed
in claim 1, which is obtained by dispersing tin-doped indium
oxide and/or antimony-doped tin oxide into organic solvent by
the use of a dispersant to prepare a dispersion and, adding

said dispersion into the adhesive resin optionally containing

a plasticizer.



a plasticizer. 3 0 MAR 2004 74 22. The interlayer filmfor |amnated gl ass
as clainmed in claim2l, wherein the organic solvent is the sane as the
pl asticizer which is added into the adhesive resin. 23. The interl ay?r film

for lam nated glass as claimed in claim?2l, which is prepared by ex rULMHRr?QM
t he di spersion and the adhesive resin7py using an extruding machine in
which two axes are arranged in parallel. 24. In an interlayer filmfor

| am nat ed gl ass which is prepared by a nethod conprising dis i

_ ersin
tin-doped indi2®n oxitde iarttywlrayear i oy -dopePnite Ba d i aa%% ﬂ’g‘?%er to
obtain a dispersion and adding said dispersi ' . an. adhesives resén and
a 8 di ket &ﬁlecgc?ﬁﬂb&nld, WS r%eleer%rnqarplc%rrgpér)i}é%ﬁr;%o%t%e t?n-dopedsi ndi um

oxi de andfar, antd;rdy -doped 14 isdeed demida e dliepersionshavi ng an average
particle “diameter of 10 to 80 nmat roomtenperature, and 10 to 80 nm
after heating said dispersion up to 200 C. 25. A lamnated glass, which is

prepar ed by i nfer posing 3 AN L1 SLL &Y 14 im 145 d Al 3 pele 9l asscasiibal med
in claim1 befween at® I'dast & pair of gl ass sheets to integrate the

interlayenf idimiand 1 hesH s na el e assd sineetst r @Gingheh¢ aBt AAEEHL GP a3’ as
claimed in claim?25, wherein the |am nat ed%%l](?ss has_a. visiplenbLght,q
transnitt &fce aHEISITILI Y 1FYhS 183 s20f Y Wi "G sol ar radration

transmttan r dd8dnd ol ight=fayse of 300 to 2500 nm and a haze val ue
(H as fol%ﬁge\e/\s/s;ﬂre\e/xGS%éTsco%%v and H<=1 . 0%. 3 0O MAR 2004 75 27.

The | am nated glass as clainmed in claim25, wherein one of the pair of

gl ass sheets iggerpos*ng thf@%?%f%$§¥e£i%%ikg}ifaﬁi@g %g Y=8BsQhpERLORS

gl ass which has®a visthl 2" nsmitance rate o less than 75%to

light rays,fp380 B9 780 Rdbd apemprisangnili tpaceingt tinfdapedmbndivhan 65%

to whole'light rays of 900 to 1300 nm  28. The |lam naied IQ% as.cl ai med
gs&? r'Lto

in clai m Zridgherrd for t #at HBEPYTa9Pabsbi Pt PO Gl 48s?i B 881§l ass.

obtain a dispersion and adding said dispersion into an
adhesive resin and a # diketone compound, the improvement
comprising the tin-doped indium oxide and/or antimony-doped
tin oxide in said dispersion having an average particle
diameter of 10 to 80 nm at room temperature, and 10 to 80 nm

after heating said dispersion up to 200° C.

25. A laminated glass, which is prepared by interposing
an interlayer film for laminated glass as claimed in claim 1
between at least a pair of glass sheets to integrate the

interlayer film and the laminated glass sheets.

26. The laminated glass as claimed in claim 25, wherein
the laminated glass has a visible light transmittance rate
{Tv) to light rays of 380 to 780 nm, & solar radiation
transmittance rate (Ts} to light rays of 300 to 2500 nm, and a

haze value (H) as follows;
Tv>=65%
Ts<=0.8xTv and

H<=1.0%.



29. The lam nated glass as clained in claim25, wherein the |am nated

gl ass has an efficiency of el ectronmagnetic wave shield DELTA. dB in,the
wavel ength of 10 to 2000 Mz of not nore than 10 dB. 30_ The Ianinéb&@R2W4
glass as claimed in claim25, wherein the |anmnated gl ass has a visible
light transmttance rate (Tv) to lightsrays of 380 to 780 nm a solar
radiation transmttance rate (Ts) to light rays of 300 to 2500 nm a haze
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oot 30 e G T e T AL
one of the pai%d%57%QAy% Ak e WA s fg o8 tetdrlayer
film is a heat-ray absorption glass which has a visible light
rransmittance rate of not less than 75% to light rays of 380

to 780 nm, and a transmittance rate c¢f not more than 65% to

whole light rays of 900 to 1300 nm.

28. The laminated glass as claimed in claim 27, wherein

the heat-ray absorption glass is a green glass.

29. The laminated glass as claimed in claim 23, wherein
the laminated glass has an efficiency of electromagnetic wave
shield .DELTA.dB in the wavelength of 10 to 2000 MHz of not

more than 10 dB.

30. The laminated glass as claimed in claim 25, wherein
the laminated glass has a visible light transmittance rate
(Tv) to light rays of 380 to 780 nm, a solar radiation
transmittance rate (Ts) to light rays of 300 to 2500 nm, =&
haze value (H), an efficiency of electromagnetic wave
shield{.DELTA.dB) in the wavelength of 10 to 2000 MHz, and a

pummel value {(P) as follows;
Tv>=75%
Ts<=0.8 xTv
H<=1.0%
AdB<=10 dB, and

P=a numeral from 3 to 7.




