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TITLE OF THE INVENTION

COMPOSITION FOR FORMING A NEAR INFRARED SCREENING
FILTER, AND NEAR INFRARED SCREENING FILTER

5 BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to a'composieion for
forming a near infrared screening filter, i.e. a
composition forming a f£ilter which is a coating f£ilm or a
10 £film-shaped formed product showing transmittance of
visible light and having a function of selectively
cutting off near infrared rays, and the filter. '

DISCUSSION OF BACKGROUND

A near infrared screening filter has been widely used
15 as a means for preéenting a malfunction of various IC, as
7 "a means for preventing counterfeit of credit cards or the
like, or a near infrared reflecting film to improve the
thermal efficiency of an air conditioner.
As a typical example of a filter which transmits
20 light with a wavelength of from 400 to 699 nm in a
visible light range and absorbs light with a wavelength
of from 700 to 2200 nm in a near infrared range and which
thus has a function of cutting eff near infrared rays, a
filter is known which has a thin film of a metal oxide
25 such as tin-doped indium oxide (hereinafter referred to
as ITO) or antimony-doped tin oxide (herelnafter referred

to as ATO) having a light transmittance ratlo
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A near infrared screening filter has been wdely used 15 as a neans for

_préventing a mal function of various IC, as a neans for preventing
counterfeit of credit cards or the like, or a near infrared reflecting
filmto inprove the thermal efficiency of an air conditioner.

As a typical exanple of a filter which transmts 20 light with a
wavel ength of from400 to 699 nmin a3 - visible |ight range and absorbs
light with a wavel ength of from700 to 2200 nmin a near infrared
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light transgg t1@nGead@t3 O formed on a glass substrate by vapor

deposition. However, this near infrared screening filter

5 has had problems such that it is required to use an

apparatus for vapor deposition which requires a high

degree of vacuum and a high level of accurate control of

the atmosphere, whereby the production cost tends to be

high, and it is poor in mass productivity or general

10 purpose applicability.

Under the circumstances, a composition for a near
infrared screening filter'comprising inexpensive mass-—
producible ITO powder or ATO powder and a binder, has |
been developed and has attracted attention (e.g. JP-A-7-

15 24957, JP-A-7-70363, JP-A-7-70481, JP-A-7-70482, JP-A-7-
70445).

However, with a near infrared screening filter
obtained from such a composition for a near infrared
screening filter comprising ITO powder or ATO powder and

20 a binder, the light transmittance in a near infrared
range with a wavelength of 700 to 1400 nm is slightly
high, although the light transmittance in a near infrared
region with a wavelength exceeding 1400 nm is very low.
Accordingly, a near infrared screening filter having the

25 light transmittance in this near infrared range further _

lowered, has been desired in the market.
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~2- " (transmttance of light with a wavel ength of 550

nm transm ttance of light wth a wavel ength of 1180 nm of at least 3,
formed on a gl ass substrate by vapor deposi tion. However, this near
infrared screening filter 5 has had problens such that it is required to
use an - apparatus for vapor deposition which requires a high

degree of vacuum and a high level of accurate control of the

at mosphere, whereby the production cost tends to be high, and it is

poor in mass productivity or general
Under the circunstances, a conesiary
filter conprising nexpens

powder and a b|nd5F R &0 B%Jeggeﬁfdégglg 8ﬁe§%dlﬁ§§ngﬁpga¥g €on
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for a near infrared screening filter comprising ITO

10 lE)ur

pose gﬁgllcability.
2= I nfrared screening

5 powder or ATO powder and a binder and to provide a
composition for forming a near infrared screening filter,
which enables to produce a near infrared screening filter
which transmits light in a visible light range and which
is mass-producible at a low cost and which enables to

10 produce a near infrared screening filter which shows a
low light transmittahce even in a near infrared range
with a wavelength of from 700 to 1400 nm.

The present inventors have conducted various studies
to solve the above problems and as a result, have found

15 that by incorporating a certain specific oxide powder and
a certain specific dye, it is possible to obtain a near
infrared screening filter which shows a low light
transmittance even in a near infrared range with a
wavelength of from 700 to 1400 nm. The present invention

20 has been accomplished on the basis of this discovery.

Namely, the present invention provides a composition
for forming a near infrared screening filter, which
comprises a binder (i), a metal oxide or inorganic oxide
powder (hereinafter referred to as oxide powder) (ii)

25 having a light transmittance ratio (transmittance of
light with a wavelength of 550 nm/transmittance of light
with a wavelength of 1180 nm) of at least 3, and a dye



70445) . However, with a near infrared screening filter

obt ai ned from such a conposition for a near infrared - screening filter
conprising | TO powder or ATO powder and 20 a binder, the |ight
transmttance in a near infrared range with a wavel ength of 700 to
1400 nmis slightly hi gh, al though the light transmttance in a near
I nfrared region with a mavelength_eﬁcgeding 1400 nmis very | ow.
Accordingly, a near infrared screening filter having the 25 1ight

transmttance in,this near infrared range further | ower ed, has been
desired in théida)kBaving a light transmittance ratio (transmitgance

SUMMARY OF THEf'E%EhE'%&%h a wavelength of 550 nm/transmittance of
light with a wavelength of from 740 to 930 nm) of at
least 2.7, as essential components.

5 . The present invention also provides a near infrared
screening filter made of such a composition.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows spectral transmittance curves of the
filters of Examples 1 and 2 and Comparative Examples 1
10 and 2.
Figure 2 shows spectral transmittance curves of the
filters of Example 3 and Comparative Example 3.
Figure 3 shows spectral transmittance curves of the
filters of Example 4 and Comparative Example 4.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, the present invention will be described in
détail.
The composition for forming a near infrafed screening
filter of the present invention comprises a binder, an
20 oxide powder and a dye, as essential components, and may
further contain a solvent and various additives, such as
a curing accelerator, a defoaming agent, a wetting agent
or a viscosity-adjusting agent, as the case requires.
As the binder (i) to be used in the present
25 invention, various organic binders which are commonly
used for molding or coating materials and which show

transmittance of light in a visible light range, can be
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polycarbonate resin, a polyvinyl chloride resin, a
polyvinyl alcohol and polybutyl alcohol, or radical
polymerizable oligomers or monomers (which may be used in
combination with a curing agent or a radical
polymerization initiator, as the case requires) may be
mentioned as typical examples. In a case where such a
binder is liquid at room temperature or of a hot melt
type, such a binder may be used as a non-solvent type
without requiring a solvent which will be described
hefeinafter. |

Such binders may be of various curing types such as a
cold-setting type, a bake-curing type, an ultraviolet-
curing type or a freeze-defreeze curing type.

Further, as a binder, an inorganic type material such
as an alkoxide of Si, Ti, Zr or Al, or a partially
hydrolyzed condensate of such an alkoxide, may also be
used. Specifically, ethyl silicate, titanium
tetraisopropoxide, zirconium tetrabutoxide or aluminum
triisopropoxide, or a partially hydrolyzed condensate of
a metal alkoxide prepared by adding a small amount of
water and/or an acid to such metal alkoxide, may be
mentioned as a typical example.

As the oxide powder (ii) to be used in the present

transmttance even



wavel ength of from 700 to 1400 nm The present invention 20 has been

acconplished on the basis of this discovery. Nanel y, the present
i'nvention provides a conposition for form ng a near infrared screening
filter, which conprises a binder (i), a netal oxide or inorganic oxide
powder (hereinafter referred to as oxide powder) (ii) 25 having a |light
transmttance ratio (transmttance of . ¢ - light with a wavelength of 550
nmtransm ttance of |ight with a wavel ength of 1180 nm of at |east 3,
and a dye havi ng a

-
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pum and a light transmittance ratio (transmittance of
light with a wavelength of 550 nm/transmittance of light
5 with a wavelength of 1180 nm) of at least 3, is used to
cut off near infrared rays while transmitting light in a
visible light range.
As such an oxide powder, ITO powder, ATO powder, a
powder of metal oxide such as tin oxide, or an inorganic
10 oxide powder such as glass powder, may be mentioned as a
typical example.
In the present invention, particularly preferred is
ITO powder or ATO powder which shows a very low light
transmittance in a near infrared range with a waveiength
15 exceeding 1400 mm.
ITO powder may be prepared, for example, by a method
disclosed in e.g. JP-A-7-70482.
Namely, an aqueous solution having water-soluble
compounds (chlorides, nitrates, etc.) of In and Sn
20 dissolved in water, for example, in such a ratio that the
molar ratio of Sn/Sn+In will be from about 0.01 to 0.15,
is reacted with an aqueous alkaline solution (an agqueous
solution of e.g. a hydroxide or carbonate of an alkali
metal or ammonium) for hydrolysis to precipitate In-Sn
25 coprecipitated mixed hydroxides. The In-Sn
coprecipitated mixed hydroxides in a water-containing

state, thus obtained, are dried to remove moisture to



| east 2.7, as essential conponents. 5 The present invention al so

Pprovides a near infrared screening filter nmade of such a conposition
BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 shows spectral
transm ttance curves of the filters of Exanples 1_.and 2 and
Conparative Exanples 1 10 and 2. Fi gure 2 shows spectra
transmttance curves of the filterg of Exanple 3 and Conparative
Exanpl e 3. Figure 3 shows spectral transmttance curves of the
filters of Exanpl.e 4 and Conparative ampl.e 4. 1 DETAI |_LED

DESCRI PTI ON e%tme PREﬁ%RREE) piEes WE%*XFS’%GS' or aswdfﬁélﬁf‘eéént

i nvention wilJl descri bed i,n detail. . The, ¢ osi,tion_for
forming a nesRTEREFaPERCSeRetntRyobtathr hiked BrifRe BFcRERFORIOER: fBn

compri ses 2 YR at29eadl aphfE RELIBEeA"Hotv¥ teaBooBROBLIRE,

conponent s,
which will be used as the starting material. Such a

5§ starting material is calcined in an oxygen shut-off
condition in a pressurized inert gas atmosphere until it
becomes an oxide completely to obtain ITO powder.

ATO powder may be produced, for example, by a method
disclosed in e.g. JP-B-4-58511. '
10 Namely, tin chloride and antimony chloride are
dissolved in an alcohol, an aqueous hydrochloric acid
solution, acetone or a mixture thereof in such a ratio
that antimony constitutes from 0.1 to 20 wts, ahd the
rest is substantially tin oxide, and the solution thereby
15 obtained, is added to hot water to let Sb-containing SnO,
precipitate. The precipitate is subjected to filtration
and washing, followed by calcination and pulverization to
obtain ATO powder.
The dye (iii) to be used in the present invention is
20 incorporated to solve a problem that in the case of an
oxide powder alone, the light transmittance in a near
infrared range with a wavelength of 700 to 1400 nm, is
slightly high. PFor this purpose, it is a dye having a
light transmittance ratio (transmittance of light with a
25 wavelength of 550 nm/transmittance of light with a
wavelength of from 740 to 930 nm) of at least 2.7.

Typical examples of such a dye include HR-175, HR-



further contain a solvent and various additives, such as a curing

accelerator, a defoam ng agent, a wetting agent or a

vi scosi ty-adj usting agent, as the case requires. As the binder (i)
to be used in the present 25 invention, various organic binders which are
comonl y used for nolding or coating materials and which show
transmttance of light in a visible ligh§ range, can be

-b5- used without any particular restriction. Specifically,
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epoxy resin, g 1Py et W'ne 'Beloihd Peitld (YRR B! N 2
Mitsui Toatsu Chemical Co. Ltd.), Kayasorb IR-750,
Kayasorb IR-820, Kayasorb IRG-002, Kayasorb IRG-003,

5 Kayasorb IRG-022, Kayasorb IRG-023, Kayasorb C¥-2,
Kayasorb CY¥-4, Kayasorb CY-9, and Kayasorb CY-20 (each of
the foregoing being a tradename by Nippon Kayaku Co.,
Ltd.)

In the present invention, it is particularly

10 preferred to employ a dye mixture comprising the
following dyes (a), (b), (c) and (d), since it is thereby
possible to obtain a near infrared screening filter
showing a low light transmittance in a near infrared
range with a wavelength of from 700 to 1400 nm.

15 Namely, it is a dye mixture comprising:

(a) a dye having a light transmittance ratio
(transmittance of light with a wavelength of 550
nm/transmittance of light with a wavelength of 740 nm) of
at least 3.5 {such as the above-mentioned HR-175 or

20 Kayasorb IR—750);

(b) a dye having a light transmittance ratio
(transmittance of light with a wavelength of 550
nm/transmittance of light with a wavelength of 778 nm) of
at least 6 (such as the above-mentioned HR-181, Kayasorb

25 IR-750 or Kayasorb CY-9),

(c) a dye having a light transmittance ratio

(transmittance of light with a wavelength of 550



pol yvi nyl al cohol and pol ybutyl al cohol, or radical pol yneri zabl e

- @ligomers or nononers (which may be used in conbi nation with a curing
agent or a radical pol ymeri zation initiator, as the case requires) nay
be 10 nentioned as typical exanples. In a case where such a bi nder is
liquid at roomtenperature or of a hot nelt type, such a binder may be
used as a non-sol vent type mﬁthout %fgnnring a solvent which wll be
descri bed her ei nafter. uch binders may be of various curing
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triisopropoxide, @fy 3 Rfyd 'HdvIdFNAHAES CANMENSAIfeLratio
5 (transmittance of light with a wavelength of 550
nm/transmittance of light with a wavelength of 930 nm) of
at least 2.7 (such as the above-mentioned MIR-316,
Kayasorb IRG-002 or Kayasorb IRG-022), in the mixing
ratio of l:0f02 to 200:0.02 to 200:0.2 to 1000 by weight,
10 preferably l:1 to 10:1 to 20:2 to 20 by weight. Such a
dye mixture has a remarkable effect for reducing the
light transmittance in the above near infrared range.
The composition for forming a near infrared screening
filter of the present invention comprises the binder (i),
15 the oxide powder (ii) and theldye (iii) as described
above, as essential components, and their blend ratio is
preferably 100:1 to 100:0.01 to 5, more preferably 100:5
to 50:0.02 to 2, by weight.
If the oxide powder {ii) is less than the above
20 range, the transmittance of light with a wavelength
within a near infrared range tends to be high, whereby
the function to cut off near infrared rays will decrease.
On the other hand, if it is excessive, the transmittance
of light with a wavelength within a visible light range
25 tends to be low, whereby the transparency will be poor, -~
and the physical and chemical properties of the resulting

filter tend to be poor.



a nmetal al koxide prepared by adding a small anount of 25 water and/or an

acid-to such netal al koxide, may be mentioned as a typical exanple.

As the oxide powder (ii) to be used in the present

- 6- i nvention, an oxi de powder having an average prinmary particle
'size of at nost 0.2 pm preferably at nost 0.1 pmand a |ight
transmttance ratio (transmttance of _ 14 _light with a wavel ength of 550
nmtransmttance of |ight 5 with a wavel ength of 1180 nm) of at |east 3,
is used to - cut off pear jnfrared rays while transmtting light in a
visible light ranbe the dye (i) Jgnless Lhap ove I3 érhe ATO
powder, a

effect of reducing the light transmittance in a near
infrared range with a wavelength of from 700 to 1400 nm,
tends to be small. On the other hand, if it is
5 excessive, the transmittance of light with a wavelength
in a visible light range tends to be low, whereby the
transparency tends to be low.
As a solvent to be incorporated, as a case requires,
to the coﬁposition for forming a near infrared screening
10 £filter of the present invention, a solvent wherein the
binder can be dissolved or stably dispersed, may be
optionally selected. Specifically, water, an alcohol
such as methanol, ethanol, propanol, hexanol or ethylene
glycol, an aromatic hydrocarbon such as xylene or
15 toluene, an alicyclic hydrocarbon such as cyclohexane, a
ketone such as acetone or methyl ethyl ketone, an ester
such as ethyl acetate, butyl acetate or cellosolve
acetate, an ether such as cellosolve or or butyl
cellosolve, or a mixture thereof, may be mentioned as a
20 typical example. However, the solvent is not limited to
such specific examples.

The amount of the solvent is optionally determined
taking e.g. coating (printing) operation efficiency into
consideration. It is usually such an émount that the

25 solid content of the composition will be from 10 to 100
wts. |

The composition for forming a near infrared screening



powder of nmetal oxide such as tin oxide, or an inorganic 10 oxide powder

such '‘as gl ass powder, may be nentioned as a typi cal exanpl e.

In the present invention, particularly preferred is | TO powder or ATO
powder which shows a very |ow |ight transmttance in a near infrared
range with a wavelength 15 exceeding 1400 nm | TO powder may be
prepared, for exanple, by a nethod - gisglosed in e g JP-A-7-70482.
Nanely, an aqueous sol uti on havi ng wat er-sol ubl e conmpounds (chl ori des,
nitrates, etcg) In and Sn 20  di,ssolved in water, for exanple, in such
a ratio that tadter ofthe presegt dnggnsion,may pe,arpléfdabIue 0.01 to
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be cut off, to form a cured coating film serving as a
5 near infrared screening filter, a method which comprises

forming the composition of the present invention into a
film or a sheet and laminating or covering the formed
product as a near infrared screening filter on a
substrate from which near infrared rays are desired to be

10 cut off, or a method which comprises laminating the above
coating f£ilm or formed product made from the composition
of the presen£ invention on a substrate made of glass or
plastic, and laminating or covering such a laminated
product as a near infrared screening filter on a

15 substrate from which near infrared rays are desired to be
cut off. _

As described in the foregoing, the composition for
forming a near infrared screening filter of the present
invention makes it possible to economically produce a

20 filter which has an excellent function of cutting off
near infrared rays while fransmitting visible light and
which is suitable for mass production.

Accordingly, such a filter is widely useful for e.g.
preveﬁting a malfunction of various IC devices or for

25 preventing counterfeit of credit cards or the like, or
for various windows for absbrbing near infrared rays.

Now, the present invention will be described in



copreci pitated m xed hydroxides in a water-containing state, thus
obtained, are dried to renpbve noisture to

-7- obt ai n anhydrous m xed hydroxi des, or dehydration is further
proceeded to obtain m xed oxi des or hydroxides in which at |east a
part has been converted to an oxide, which will be used as the
starting material. Such a 5 starting_ngEeLial Is calcined in an oxygen
shut - of f condition in a pressurized inert gas atmosphere until it
beconmes an oxi de conpletely tq obtain | TO powder. ATO powder may
be produced, thesz ﬁywatﬁegﬁg@rence &P Ex3updesn o Hgveyerg 4tsgs1l.
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means restricted to such specific Examples. In the
Examples, "parts" means "parts by weight".
5 EXAMPLES 1 to 4 and COMPARATIVE EXAMPLES 1 to 4
A binder, ITO powder or ATO powder, a dye, a solvent
and a dispersant, as identified in Table 1, were
uniformly mixed and dispersed to obtain a composition for
a near infrared screening filter.

10 The composition was coated on a transparent glass
substrate so that the dried film thickness would be 100
¢, to obtain a filter.

The obtained filter was subjected to spectral
measurement by means of a self-recording

15 spectrophotometer 323 Model, manufactured by Hitachi,
Ltd. and the speétral transmittance curves obtained in
such a manner are shown in Figures 1, 2 and 3.

As is apparent from Figures 1, 2 and 3, the filters
obtained in Examplés 1l to 4 wherein the compositions of

20 the present invention were used, show transmittance of
light with a wavelength of from 400 to 699 nm in a
visible light range and have low transmittance of light
with a wavelength of at least 700 nm in a near infrared
range, whereby it has beep confirmed that such filters

25 are useful as near infrared screening filters.

On the other hand, the filters obtained in

Comparative Examples 1, 3 and 4 wherein compositions



di ssolved in an al cohol, an aqueous hydrochloric acid sol ution,

acetone or a mxture thereof in such aratio that antinony constitutes
from0.1 to 20 w% and the rest is substantially tin oxide, and the
solution thereby 15 obtained, is added to hot water to | et Sb-containing
Sng err] precipitate. The precipitate is subjected to filtration

and washi ng, followed by calcination angypul verization to obtain ATO
powder . The dye (iii) to be used in the present invention is 20
incorporated to,solve a pragblemthat in the case of an . xi de powder
alone, the | CORESTPARG TP AXECoeReauRgdy Rov Righ, EAnpRA LR o
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is a dye havin ance ratio (transmttanc
Voo g, oPATERRNHE AhgeR0 ULLAATS LR CE gt bbb ot
exanpl es of gumpazatiQe BabhnpeebR21¥herERn a composition containing
5 no ITO or ATO powder was used, shows high transmitténce
of light with a wavelength of at least about 1100 nm in a
near infrared range.
Further, the maximum light transmittance ratio
(maximum transmittance of light with a wavelength of from
10 400 to 699 nm/maximum transmittance of light with a

wavelength of from 700 to 2200 nm) of each filter was as

shown at the bottom of Table 1.



-8-- 181, HR-180, M R-316, SIR-114, SIR-130, SIR-132, SIR-159,

PA-1001 (each of the foregoing being a tradenane by M tsui Toatsu
Chem cal Co. Ltd.), Kayasorb IR 750, Kayasorb | R-p26-—kKayasorh
| RG 002, Kayasorb | RG 003, 5 Kayasorb | RG 022, Kayas T%'ulmm’zaﬁslg@gﬁcorb
Cy- 2, Kayasorb CY-4, Kayasorb CY-9, and Kayasorb CY- ZOREPEM,‘E
t he foregor ng being a tradenane by N ppon Kayaku Co. I
In the present invention, it is particul ar‘ﬁy 10 preferred to enploy a dye
m xture conprising the foll owi ng dyes (a), (b), (c) and (d), since it
I S thereby possible to obtain a near infrared screening filter
3 al«|s 2
M ] ~
g o
joF §
sl df~fe |5 |
5| ¢
~1 . o Nl on] ©
2]~ ]S o B B
o . S olo
&
=] o o
8|~z 3
o ™~ (- +] (<2 ] o
-~ o \0 o o o <
— o . L] . .
o o o (=]
o |~ slsls|a
g” ™ (Vo] ™ N . . . e
'-Q,| o Q o Q
g
(=]
| ! M ~ |2 0 N
o & r « :
— ~ e~
| G
E < 18 0 s A I
e [22] . . . L)
o (=} o o
=
=} ori
ord 0
& )l v o ~f ~] ~] —~
g ol g w mlae|lunlvo
o ulo ®« | x| x ]«
o - O
g o] @ & ~l ~] ~] ~
Al 20 s|laoalo|lo
0w~ n o — —~ ] e | e
g > 8
o ] @~ ojojolo
H O] A >l > > >
HG]EH alalja)a
) Y
L 3 ®
1] =
ol o
o | T
2l 3
5 | &%
o
s |elel 2
m H ] < (a]

: 'I'hls Sheet Has Been Rep lace

N T




showing a low light transmttance in a near infrared range wth a

wavel ength of from 700 to 1400 nm 15 Nanely, it is a dye m xture

conpri si ng: (a) a dye having a light transm ttance ratio

(transmttance of light with a wavel ength of 550 e AR i@gﬁ\' f
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above-nentioned HR- 175 or 20 Kayasorbn#§%750), ( e_having
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a light transmttance ratio (trans ance of light with a wavel ength
of 550 nm transmttance of light with a wavel ength of 778 nm of
at least 6 (such as the above-nentioned HR- 181, Kayasorb 25 |IR-750 or
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-9- nmtransmttance of light with a wavel ength of 794 nm of at

l.east 7 (such as the above-nentioned HR- 180, Kayasorb | R-820 or
Kayasorb CY-9), and (d) a dye having a light transmttance ratio
5 (transmttance of light with a wavel ength of 550 nm transm ttance of
light wth a wavel ength of 930 nm of at least 2.7 (such as the
above-nenti oned MR- 316, KayasorQ_Iﬁ?ipOZ or Kayasorb I RG 022), in the
m Xi ng ratio of 1:0.02 to 200:0.02t0 200:0.2 to 1000 by weight, 10
preferably 1:1 to 10:1 to 20:2 to 20 by_weight. _Such a dye m xture

DYy .
has a renarkaBté BveEages primpagycPagtifide sizeffng MandiBPtance in the
above near infrared e ¢o ositign for. for 'ng a near
i Se

.range. . ] Th
infrared scre ﬁ?ﬁﬁmlggagFFlF@Flﬁf(Fﬁ%nﬁW%E ce QENt +IRL Y s the
bi nder (i), wavelength of 550 nm/transmittance of light with a

wavelength of 1180 nm): 5
5 *2) Average primary particle size: 0.2 um, light
transmittance ratio (transmittance of light with a
wavelength of 550 nm/transmittance of light with a
wavelength of 1180 nm): 4.6
*3) Dye having a light transmittance ratio (transmittance
10 of light with a wavelength of 550 nm/transmittance of
light with a wavelength of 740 nm) of 45 ("HR-175",
tradename, manufactured by Mitsui Toatsu Chemical Co.,
Ltd.) |
*4) Dye having a light transmittance ratio (transmittance .
15 of light with a wavelength of 550 nm/transmittance of
light with a wavelength of 778 nm) of 33 ("HR-181",
tradename, manufactured by Mitsui Toatsu Chemical Co.,
Ltd.) |
*5) Dye having a light transmittance ratio (transmittance
20 of light with a wavelength of 550 nm/transmittance of
light with a wavelength of 794 nm) of 10 ("HR-180",
tradename, manufactured by Mitsui Toatsu Chemical Co.,
Ltd.)
*6) Dye having a light transmittance ratio (transmittance
25 of light with a wavelength of 550 nm/transmittance of
light with a wavelength of 930 nm) of 3.5 (“"MIR-316",

tradename, manufactured by Mitsui Toatsu Chemical Co.,



15 "the oxide powder (ii) and the dye (iii) as described above, as
essential conponents, and their blend ratio is preferably 100:1 to
100:0.01 to 5, nore preferably 100:5 to 50:0.02 to 2, by weight.

If the oxide powder (ii) is less than the above 20 range, the
transmttance of light with a wavel ength within a near infrared range
tends to be high, whereby the funcghon to cut off near infrared rays
w || decrease. On the other hand, If it is excessive, the

transm ttance of light with a wavelength within a visible Iight range
25 tends toqﬁgﬁkwm whereby the transparency wll be poor, and the
physi cal - and &fier LB HPEIAdEe Olndd of Tl When a FdddFindE0bE O Pe

poor .
from 400 to 699 nm/maximum transmittance of light with a

wavelength of from 700 to 2200 nm



- 10 - I'f the dye (iii) is | e range, the
effect of reducing the Iight transm tflﬁm"mﬁlu"mﬁﬁ)ﬂ" i nf rar ed range
with a wavel ength of from 700 to L reds *t 0 be snal t he
other hand, if it is 5 excessive _the transnrttance e PFT“‘%Wﬁ%ﬂ
wavel engt h in a visible Iight range tends to be low"* ﬁﬁﬁ%%
transparency tends to be |ow a_solvent tg¢_be i Pated as
a case requires, to the conp05|t|on Por form ng a near infrared
screening 10 .filter of the present invention, a solvent wherein the

bi nder can meQﬁﬁ%ﬂﬁVed or stably dispersed, may be optionally

sel ected. Specjficall maier %? al cohol such, %if anol , elhanol
propanol , hex Ig é{‘ or gqc ng 4 et ?ﬁé R Mich as
xylene or 15 _¢} uene a Glic n such _as .qycl a ane, a
ket one such asf cfﬂﬁ/ 1&?ﬁz| &’ a{'r? e Hjeta °nrhe

inorganic oxide powder (ii) hav1ng a light transmittance

5§ .ratio (transmittance of light with a wavelength of 550
nm/transmittance of light with a wavelength of 1180 nm)
of at least 3, and a dye (iii) having a light
transmittance ratio (transmittance of light with a
wavelength of 550 nm/transmittance of light with e

10 wavelength of from 740 to 930 nm) of at least 2.7, as
essential components.
2. The composition for forming a near infrared screening
filter according to Claim 1, which comprises 100 parts by
weight of the binder (i), from 1 to 100 parts by weight
15 ©of the metal oxide or inorganic oxide powder (ii), and
from 0.02 to 5 parts by weight of the dye (iii).
3. The composition for forming a near infrared screening
filter according to Claim 1 or 2, wherein the dye (iii)
is a dye mixture comprising the following dyes (a), (b),
20 (c) and (d) in their mixing ratio of 1:0.02 to 200:0.02
to 200:0.2 to 1000 by weight:

(a) a dye having a light transmittance ratio
(transmittance of light with a wavelength of 550
nm/transmittance of light with a wavelength of f40 nm) of

25 at least 3.5,
(b) a dye having a light transmittance ratio

(transmittance of light with a wavelength of 550

- 'This Sheet Has Been Rei

m i |




such as ethyl acetate, butyl acetat acetate, an ether
such as cell osolve or or butyl Imnmcllﬂgmlmlu m xture thereof, may
be nentioned as a 20 typical exaine ¢ Howdvef solvent. is nat
limted to such specific exanpl es. The laTRiGr8HEET HAS BEBN {ent
Is optionally determ ned taking e g. coating (prjintinBEPIAGEDAL i ONn
efficiency into consi derati on. ?? ysual | y suctramamount—ttat—t he
25 solid content of the conp05|t|on Wi be from10 to 100 wt %

The conposition for fqornmng a near, infrared screenin

10

15

nm/transmittance of light with a wavelen%th of 778 nm) of
at least 6,

{c) a dye having a light transmittance ratio
(transmittance of light with a wavelength of 550
nm/transmittance of light with a wavelength of 794 nm) of
at least 7, and

(d) a dye having a light transmittance ratio
(transmittance of light with a wavelength of 550
nm/transmittance of light with a wavelength of 930 nm) of
at least 2.7.

4. The composition for forming a near infrared screening
filter according to Claim 1, 2 or 3, wherein the metal
oxide powder (ii) is tin-doped indium oxide, antimony-
doped tin oxide or a mixture thereof.

5. A near infrared screening filter made of the
composition for forming a near infrared screening filter

as defined in any one of Claims 1 to 4.
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filter of the present invention may be applied by a - met hod which
-conprises coating or printing it directly to - a substrate from which
near infrared rays are desired to be cut off, to forma cured coating
filmserving as a 5 near infrared screening filter, a nethad whic
conpri ses form ng the conposition of the pres qyrisﬂgaﬂnmsmﬁmb a
filmor a sheet and |l am nating or coverdgg. the forr REPLOBOUCt ap a
near infrared screenlng filter on a substrate! frear—Thfrar ed
rays are desAﬁgg%éﬁ 10 cut off, or a method which conprises | am nating
t he above ?ng filmor forned product made fromthe conposition

Carm nat  ng or coberPRBOBLERoR FaR: FaPhind™s ndreiRfRata sezetpifbarc
sor eeni ng 1L (eph gns d8 SHSELALE ATGIRANE ofy ool ANLLR! 5 Y5, or e

desired to be e foregoi ng, the
conposi tion {Qfrganic oxide powder (ii) having a light transmittance

5 ratio (transmittance of light with a wavelength of 550
nm/transmittance of light with a wavelength of 1180 nm)
of at least 3, and a dye (iii) having a light
transmittance ratio (transmittance of light with a
wavelength of 550 nm/transmittance of light with a

10 - wavelength of from 740 to 930 nm) of at least 2.7, as

essential components.
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formng a near infrared screening-filfer of the present I nvention
. makes it possible to economcally produce'a. 20 filter which has an

-excel l ent function of cutting off = near infrared rays while
transmtting visible |ight and whi ch is suitabl e|fTets SBHEST PIRSBEEN pnN.
Accordingly, such a filter is widely useful for e.g. pggpuacgpng a

mal function of various |IC devices or for 25 prevent -rg——counterfetrt—of
credit cards or the like, or for various wi ndows for absorbing near

i nfrared rays. Now, the present invention will be described in

- 12 - further detail with reference to Exanpl es. However, it

shoul d be understood that the present invention is by no
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means restricted to such specific Exanples. In the Exanpl es, "parts"

means "parts by weight". 5 EXAMPLES ‘1 to 4 and COVPARATI VE EXAMPLES 1 to
4 A bi nder, |1 TO powder or ATO powder, a dye,

di spersant, as identified in Table 1, were uni f or

di spersed to obtain a conposition for a near infr

filter. 10 “The conposition was coated on a trans

substrate so that the dried filmthickness would be 100 pm to obtain
afilter. : ‘The obtained filter was subjected to spectra

measur enent by nmeans of a self-recording 15 spectrophotoneter 323 Model,
manuf actured by Hitachi, Ltd. and the spectral transmttance curves
obtained in such a manner are shown in Figures 1, 2 and 3. As
is apparent fromFigures 1, 2 and 3, the filters obt ai ned i n Exanpl es

1 to 4 wherein the conpositions of
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20°the present invention were used, show transnittance of light with a

,wavel ength -of from400 to 699 nmin a vi si bl e |ight | ow
transmttance of |ight with a wavel ength of at | ar
infrared range, whereby it has been confirmed that
are useful as near infrared screening filters. er hand,
the filters obtained in Conparative Exanples 1, 3 and 4 wherein
conposi tions - 13 - cont ai ni ng
no dye were used, show high transm ttance qof light wth a wavel ength
of- from 700 to 1400 nmin a near infrared range. Further, the filter
obtained in Conpar ati ve Exanples 2 wherein a conposition containing
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5 no "I TO or ATO pomder was used, shows thh transmttance of |ight

th'a wavel ength of at | east about 1100 nmin a ne Ngr=yommy
ﬁ%rther the maximum|light transmttance ratio (nax%&z A¢@M§ Lt )
of Ilght with a wavel ength of from 10 400 to 699 nnm maki frum transm tt gncle
of light with a wavel ength of from 700 to 2200 nn) af e@chJ b 1ge7 S
as shown at the bottom of Table 1. 1 14 -

TITLE OF TEE INVENTION
COMPOSITION FOR FORMING A NEAR INFRARED SCREENING
. FILTER, AND NEAR.INFRARED SCREENING FILTER

5 BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION
The present invention relates to a composition for
forming a near infrared scfeening filter, i.e. a
composition forming a filter which is a coating f£film or a
10 £film-shaped formed product shbwing-transmittance of
visible light and having a function of selectively
éutting off near infrared rays, and the filter.

DISCUSSION OF BACKGROUND

A near infrared screenihg filter has been widely used

15 as a means for preéenting a malfunction of various IC, as
a means for preventing counterfeit of credit cards or the
like, or a near infrared reflecting f£ilm to improve the
thermal efficiency of an air conditioner.

_ | As a typical example of a filter which transmits

20 light with a wavelength of from 400 to 699 nm in a
visible light range and absorbs llght with a wavelength
of from 700 to 2200 nm in a near 1nfr;red range and which
thus has a function of cutting off near infrared rays, a
filter is known which has a thin film of a metal oxide

25 such as tin-doped indium oxide (hereinafter feferred to

as ITO) or antimony—-doped tin oxide (hereinafter referred

to as ATO) having a light transmittance ratio
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Lerr] - - . 16 -

particle size: 0.2 pm Iight transmttance ratﬂ
light with a wavel ength of 550 nnmtransmittancd
wavel ength of 1180 nrr) 5 "5 *2) Average primary partlﬁl-;e 32897 0.2 1pm
l'i ght
- 20 -
ABSTRACT
COMPOSITION FQ ING A - INFRARED

FILTER, AND NEAR INFRARED SCREENING FILTER -

A composition for forming a near infrgred screening
filter, which comprises a binder (i), a metal oxide or
inorganic oxide powder (ii) having a light transmittance

5 ratio ktransmittance of light with a wavelength of 550
nq/transmittance of light with a wavelength of 1180 nm)
of at leasE 3, and a dye (iii) having.a light
transmittance ratio (transmittance of light with a
wavelength of 550 nm/transmittance of light with a

10 - wavelength of from 740 ﬁo 930 nm) of at least 2.7, as

essential components.

FIG .1



bs

transnittance ratio (transnittance b?'lightwmﬁth a wavel engt h of 550"arv}3

nm transmittance of light with a wavel ength of 1180 nm: 4.6 *3) .
‘Dye having a light transmttance ratio (transmttance Lf—-of-titaht-utt—s
wavel ength of 550 nnmitransmittance of- light with a MEF&AERGIRVDOOHAG

nm of 45 ("HR- 175", tradenane, manufactured by M tisui Toatsu Chenica

Co. , Ltd.) *4) Dye having.a |ight transm ttande |r apizoiN 1997
(transmttance 15 of light with a wavé4ength of 550 nmitiransmttance ¢f

light wwth a wavel ength of 778 nm of 33 ("HR- 181", t ;
manuf actured by Mtsui Toatsu Chem cal Co., Ltd.) *5) Dye havi ng
alight transmttance ratio (transmttance 20 of light™™WTtTh a wavel engtn
of 550 nmtransmttance of light with a wavel ength of 794 nm) of 10

("HR- 180", tradenane, manufactured by Mtsui Toatsu Chem cal Co.
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Ltd. ). *6) Dye having a light transmttance ratio (transmttance 25

of .light with a wavel ength of 550 nmtransnittance of pe-creopeb o G W»th_.a,..m.

wavel ength of 930 nm of 3.5 ("M R-316", tradenane, 1 -‘_yt;gs,' 'ar‘iadb.ﬁ“g}?f
=i 7=ttt )

M tsui Toatsu Chem cal Co.,

*7) Maxi mumtransm ttance of light with a wavel ength of |fho
light with a_ wavel ength of fr()mrzgd(%)t%ﬁggoo n

nm maxi num transm ttance of >’y
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MHAT'rS CLAI NED | S: 1. A conposition for forming a near infrared
screening filter, which conprises a binder (i),
oxf de powder (||) having a |light transmttance ratio (tran
light with a wavel ength of 550 nni transmittance of |ight

of 1180 nm of at
anti nony-doped tizn oxi de,

i fha-

tin oxid

a netal odeeueLMLnQLganJc
: st:t}_,a_ng'r% ng GHuaT -
: | BT S

| east 3 and selected fromthe group cons]s
i i ang ?g§1}9

nsultfﬂnrp

ti n-doped i ndi um oxi de,
a dye (iii) .having a light transmftance ratio (tr
of 550nm tr;ansmttance

f light with a

N

l-i ght with a wavel ength

wavel ength of from 740 to 930 nn) of at
2 The conposition for formng a near infrared screening

| east 2.7, as essentiar—conperen
filter

wei ght of the

aécording to Claim1, which conprises 100 parts by
binder (i), from1l to 100 parts by weight 15 of the netal oxide or .
fromO0.02 to 5 parts by weight of the

i norgani ¢ oxi de powder. (ii), and
dye (iii). 3. The conposition for formng a near

filter according to Claim?2, wherein the dye (iii) is a
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dye. m xture conprising the foll ow ng dam““emlullmalmﬂmlz 20 and (d) in

their mixing ratio of 1:0.02 to 200:0

(a) a dye haV|ng a light transmttance rtatio t T
with a wavel engt h of 550 nn transm ttance of Ilght v Rfétﬁﬂﬁigf Eaé
of 740 nm of 25 at least 3.5, - 18 (b) a dye havinfgla light .
transmttance ratio (transmttance of light with a Jayel 2pqgii. #9855
- 19 - nmtransm ttance of ‘light with a wavel ength off 178 nnm of

| havi . . o

east 6, (c) a dye havi nMTlighéLﬁf@rBsrriégancer tT O

to 1000 by melght

{ .v.n!

?

1. A composition for forming a near infrared screening
filter, which comprises a binder (i), a metal oxide or
inorganic oxide powder (ii) having a light transmittance ratio
(transmittance of light with a wavelength of 550 nm/
transmittance of light with a wavelength of 1180 nm) of at
least 3 and selected from the group consisting of tin-doped

indium oxide, antimony-doped tin oxide, tin oxide and glass,

and a dye (iii) 'hgving a light transmittance ratio
(transmittance of light'. with  a wavelength of
550nm/transmittance of light with a wavelength of from 740 to
930 nm) of at least 2.7, as essential components. '

2. The composition for forming a near infrared screening

filter according to Claim 1, which comprises 100 parts by

weight of the binder (ij, froﬁ 1 to 100 parts by weight
15 of the metal oxide or inorganic oxide powder (ii), and

from 0.02 to 5 parts by weight of the dye (iii).

3. The composition for forming a near infrared screening

filter according to Claim 2, wherein the dye (iii) is a
dye mixture comprising the following dyes (a), (b), (c)

20 and (4) in.their mixing ratio of 1:0.02 to 200:0.02 to
200:0.2 to 1000 by weight:

(a) a dye having a light transmittance ratio
(transmittance of light with a wavelength of 550
nm/transmittanée of light with a wavelength of 740 nm) of

25 at least 3.5, |
(b) a dye having a light transmittance ratio

(transmittance of light with a wavelength of 550



[Lght wi th°a wavel engt h of 794 ﬁﬁ;”laﬂlﬂlllﬂllﬂalﬂﬂﬁlll [ %@L*@EMEW?&@%T
dye having a Tight transmttance ratid ¢ ‘(ttarsni*ttantelo t &
o2hiBh %8 o3

_)

wavel engt h of 550 nmtransnmttance of light with a wa 30
nm of 10 at |least 2.7. 4. The conposition for fo ng a.near '
I nfrared screening filter according 9 &l aim 1, whefein “the met al

oxi de powder (ii) is tin-doped indium oxide, antinDLy‘uupcu 1

oxi de or a m xt |on4}g“%€tanéé& g?‘q:al r?’f rar Qresl%rn rbg 7'7‘8t qﬁn)n%@e of

t he conpos ormng a™n rare screer I't'er
defined in Caigg heagt 6,

(c) a dye having a light transmittance ratio
(transmittance of light with a wavelength of 550
5 nm/transmittance_of light with a wavélength-of 794 nm) of
at least 7, and |
(d) a dye having a light transmittance ratio
(transmlttance of light with a wavelength of 550
nm/transmlttance of light with a wavelength of 930 nm) of
10 at least 2.7.
| 4. The composition for forming a near infrared screening
filter according to Claim 1, wherein thé metal oxide
powder (ii) is tin-doped indium oxide, antimony-doped tin
oxide or a mixture thereof.
15 5. A near infrared screening filter made of the
composition for forming a near infrared screening filter

as defined in Claim 1.



