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(57) ABSTRACT

Provided is a resin composition for forming an optical
component, the resin composition including a cyclic olefin-
based polymer and an anthraquinone-based dye, in which
the cyclic olefin-based polymer includes at least one selected
from a copolymer of ethylene or an a-olefin and a cyclic
olefin, and a ring-opening polymer of a cyclic olefin.
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RESIN COMPOSITION FOR FORMING
OPTICAL COMPONENT, MOLDED
PRODUCT, AND OPTICAL COMPONENT

TECHNICAL FIELD

[0001] The present invention relates to a resin composition
for forming an optical component, a molded product, and an
optical component.

BACKGROUND ART

[0002] In recent years, utilization of 3D sensors or dis-
tance measuring sensors, which measure the shape or dis-
tance of an object, has been expanding as those sensors are
being installed in smartphones and automobiles. These
devices utilize near-infrared light, and visible light is
detected as noise. Therefore, it is indispensable for these
devices to have optical components that shield visible light
and selectively transmit near-infrared light.

[0003] Conventionally, visible light cutoff filters have
been widely used as such an optical component. A visible
light cutoff filter is generally an optical component manu-
factured by laminating 10 or more layers of a dielectric
substance having a predetermined thickness on a glass
substrate, and is installed between a lens and a sensor.
However, there is a problem that the manufacturing process
is complicated and costly. Thus, for example, as described in
Patent Document 1, a method of conveniently producing a
visible light cutoff filter by applying a light-absorbing layer
on a resin substrate has been proposed.

RELATED DOCUMENT

Patent Document

[0004] [Patent Document 1] Japanese Patent No. 3885850
SUMMARY OF THE INVENTION
Technical Problem
[0005] However, in the above-described method, when the

substrate resin is exposed due to peeling of the light-
absorbing layer or the like, there is a concern that the
transmission characteristics may change significantly. In
addition, especially in smartphones where low profile is
strongly desired, there is a problem with the space for
installing a visible light cutoff filter.

[0006] The present invention was made in view of the
above-described circumstances, and it is an object of the
invention to provide a resin composition for forming an
optical component, with which it is possible to produce a
molded product that does not require coating of a light-
absorbing layer because a molded product itself formed
from the resin composition has near-infrared selective trans-
mission characteristics, the resin composition making it
possible to obtain a molded product which has a higher
refractive index compared to conventional cases and when
used as a lens, is capable of reducing the thickness of the
lens.

Solution to Problem

[0007] That is, according to the present invention, a resin
composition, a molded product, and an optical component as
disclosed below are provided.
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[0008] [1] A resin composition for forming an optical
component, the resin composition including a cyclic olefin-
based polymer and an anthraquinone-based dye,

[0009] in which the cyclic olefin-based polymer includes
at least one selected from a copolymer of ethylene or an
a-olefin and a cyclic olefin, and a ring-opening polymer of
a cyclic olefin.

[0010] [2] The resin composition for forming an optical
component according to [1], in which with regard to a
molded product formed from the resin composition for
forming an optical component and having a thickness of 1
mm, an average value of transmittance at a wavelength of
850 to 1000 nm is equal to or more than 85%, and an average
value of transmittance at a wavelength of 300 to 600 nm is
equal to or less than 1%.

[0011] [3] The resin composition for forming an optical
component according to [1] or [2], in which with regard to
a molded product formed from the resin composition for
forming an optical component and having a thickness of 3
mm, a refractive index at a wavelength of 830 nm is equal
to or more than 1.50 and equal to or less than 1.70 at a
measurement temperature of 25° C.

[0012] [4] The resin composition for forming an optical
component according to any one of [1] to [3], in which the
anthraquinone-based dye includes an anthraquinone-based
dye having a maximum absorption wavelength in a wave-
length range of 550 to 800 nm.

[0013] [5] The resin composition for forming an optical
component according to any one of [1] to [4], in which the
anthraquinone-based dye includes a compound represented
by the following General Formula (Al):

(Al

H R’
R! o >n7
R2 R®
R? R’
RS
R* 0
. P N R2
R9 Rl 1
RIO

[0014] in General Formula (Al), R* to R'? each indepen-
dently represent a substituent, R' to R'> may be the same as
or different from each other and each represent a hydrogen
atom, a halogen atom, an alkyl group having 1 to 20 carbon
atoms, an alkyl halide group having 1 to 20 carbon atoms,
a cycloalkyl group having 3 to 15 carbon atoms, an aromatic
hydrocarbon group having 6 to 20 carbon atoms, a sulfo
group, a sodium sulfonate group, benzenesulfonic acid, or a
derivative thereof.

[0015] [6] The resin composition for forming an optical
component according to [1] to [5], in which a content of the
anthraquinone-based dye in the resin composition for form-
ing an optical component is equal to or more than 500 ppm
and equal to or less than 10000 ppm with respect to the resin
composition for forming an optical component.
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[0016] [7] The resin composition for forming an optical
component according to any one of [1] to [6], in which a
refractive index at a wavelength of 830 nm of a molded
product formed from the resin composition for forming an
optical component is higher by equal to or more than
0.00040 than a refractive index at a wavelength of 830 nm
of a molded product formed from the cyclic olefin-based
polymer.

[0017] [8] The resin composition for forming an optical
component according to any one of [1] to [7], in which with
regard to a molded product formed from the resin compo-
sition for forming an optical component and having a
thickness of 1 mm, a transmittance at a wavelength of 850
nm is equal to or more than 20%.

[0018] [9] A molded product obtained by molding the
resin composition for forming an optical component accord-
ing to any one of [1] to [8].

[0019] [10] An optical component including the molded
product according to [9].

[0020] [11] The optical component according to [10], in
which the optical component is a lens, a prism, or a light
guide plate.

[0021] [12] A resin composition for forming an optical
component, the resin composition including a resin and an
anthraquinone-based dye, in which the resin includes at least
one selected from a cyclic olefin-based polymer, a polycar-
bonate, an acrylic resin, and a polyester, with regard to a
molded product formed from the resin composition for
forming an optical component and having a thickness of 1
mm, an average value of transmittance at a wavelength of
850 to 1000 nm is equal to or more than 85%, and an average
value of transmittance at a wavelength of 300 to 600 nm is
equal to or less than 1%, and with regard to a molded
product formed from the resin composition for forming an
optical component and having a thickness of 3 mm, a
refractive index at a wavelength of 830 nm is equal to or
more than 1.50 and equal to or less than 1.70 at a measure-
ment temperature of 25° C.

Advantageous Effects of Invention

[0022] According to the present invention, there can be
provided a resin composition, with which it is possible to
produce a molded product that does not require coating of a
light-absorbing layer because the molded product itself has
near-infrared selective transmission characteristics, the resin
composition making it possible to obtain a molded product
which has a higher refractive index compared to conven-
tional cases and has excellent heat resistance, moist heat
resistance, and ultraviolet resistance in a well-balanced
manner, and in which a decrease in a visible light shielding
effect and a decrease in the near-infrared transmittance are
suppressed; a molded product formed from the resin com-
position; and an optical component.

DESCRIPTION OF EMBODIMENTS

[0023] Hereinafter, embodiments of the present invention
will be described in detail.

[0024] In the present specification, the notation “a to b” in
the description of a numerical value range indicates that the
range is equal to or more than a and equal to or less than b,
unless particularly stated otherwise. For example, “1 to 5%
by mass” means “equal to or more than 1% by mass and
equal to or less than 5% by mass”.
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[0025] A resin composition for forming an optical com-
ponent according to a first embodiment of the present
invention includes a cyclic olefin-based polymer and an
anthraquinone-based dye. Furthermore, the cyclic olefin-
based polymer according to the present embodiment
includes at least one selected from a copolymer of ethylene
or an a-olefin and a cyclic olefin, and a ring-opening
polymer of a cyclic olefin.

[0026] Since the resin composition for forming an optical
component according to the present embodiment includes a
cyclic olefin-based polymer and an anthraquinone-based dye
and includes at least one selected from a copolymer of
ethylene or an a-olefin and a cyclic olefin, and a ring-
opening polymer of a cyclic olefin as the cyclic olefin-based
polymer, near-infrared selective transmission characteristics
can be imparted to a molded product itself formed from the
resin composition for forming an optical component, and the
molded product becomes a molded product that shields
visible light without requiring coating of a light-absorbing
layer and can selectively transmit near-infrared light.
[0027] Furthermore, according to the resin composition
for forming an optical component according to the present
embodiment, a molded product having a higher refractive
index than that of a conventional one. Therefore, for
example, when a molded product formed from the resin
composition for forming an optical component according to
the present embodiment is used as a lens, the thickness of the
lens can be reduced, and space saving and weight reduction
can be promoted.

[0028] Furthermore, according to an investigation con-
ducted by the inventors of the present invention, it was
found that in the related art, with regard to a resin compo-
sition for forming an optical component, when an attempt is
made to impart near-infrared selective transmission charac-
teristics to the resin composition for forming an optical
component and a molded product formed from the resin
composition for forming an optical component, color
unevenness may occur in the resin composition for forming
an optical component or the molded product; however,
according to the present invention, color unevenness occur-
ring in the resin composition for forming an optical com-
ponent and the molded product can be suppressed.

[0029] Furthermore, according to the present invention, it
is possible to provide a resin composition for forming an
optical component, the resin composition making it possible
to obtain an optical component which has excellent heat
resistance, moist heat resistance, and ultraviolet resistance in
addition to the above-mentioned effects, and in which a
decrease in a visible light shielding effect and a decrease in
the near-infrared transmittance are suppressed.

[0030] Hereinafter, each component included in the resin
composition for forming an optical component according to
the present embodiment will be specifically described.
[0031] (Cyclic Olefin-Based Polymer)

[0032] The cyclic olefin-based polymer is a polymer hav-
ing a repeating unit derived from a cyclic olefin as an
essential constituent unit.

[0033] The cyclic olefin-based polymer according to the
present embodiment includes at least one selected from a
copolymer of ethylene or an c-olefin and a cyclic olefin, and
a ring-opening polymer of a cyclic olefin.

[0034] An example of the cyclic olefin-based polymer
according to the present embodiment may be the polymer
(A) described in Japanese Unexamined Patent Publication
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No. 2009-120794, and the cyclic olefin-based polymer
according to the present embodiment can include a cyclic
olefin-based polymer having a constituent unit (a) derived
from a cyclic olefin having an alicyclic structure and rep-
resented by the following Chemical Formula [I], Chemical
Formula [II], or Chemical Formula [III].

[0035] The constituent unit (a) is preferably derived from
a cyclic olefin represented by the following Chemical For-
mula [I], Chemical Formula [II], or Chemical Formula [III].

Rll
RIS
RrR® 13
o R RI6
R R4 RV
RIS
R12

[0036] Inthe Formula [I], n represents O or 1; m represents
0 or a positive integer; and q represents 0 or 1. When q is 1,
R“ and R? each independently represent the following atom
or hydrocarbon group, and when q represents 0, the respec-
tive linking bonds are bonded to form a 5-membered ring.

[0037] R'to R'® and R® and R each independently rep-
resent a hydrogen atom, a halogen atom, or a hydrocarbon
group which may be substituted with a halogen atom. Here,
the halogen atom is a fluorine atom, a chlorine atom, a
bromine atom, or an iodine atom.

[0038] Furthermore, the hydrocarbon groups may be each
independently, for example, an alkyl group having 1 to 20
carbon atoms, a cycloalkyl group having 3 to 15 carbon
atoms, or an aromatic hydrocarbon group. More specifically,
examples of the alkyl group include a methyl group, an ethyl
group, a propyl group, an isopropyl group, an amyl group,
a hexyl group, an octyl group, a decyl group, a dodecyl
group, and an octadecyl group; examples of the cycloalkyl
group include a cyclohexyl group; and examples of the
aromatic hydrocarbon group include a phenyl group and a
naphthyl group. These hydrocarbon groups may be substi-
tuted with halogen atoms.

[0039] In addition, with regard to the above-described
Formula [I], R'® to R'® may be bonded to each other (in
cooperation with each other) to form a monocyclic ring or a
polycyclic ring, and a monocyclic ring or a polycyclic ring
thus formed may have a double bond. Here, specific
examples of the monocyclic ring or the polycyclic ring to be
formed will be shown below.

plvivi@
OieV
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-continued

[0040] In the above-described examples, the carbon atoms
assigned with number 1 or 2 represent carbon atoms to
which R*® (R'%) or R (R'®) is bonded, respectively, in
Formula [I]. Furthermore, the carbon atoms may each form
an alkylidene group with R'> and R*¢ or with R'” and R'®.
Such an alkylidene group is usually an alkylidene group
having 2 to 20 carbon atoms, and specific examples of such
an alkylidene group include an ethylidene group, a propy-
lidene group, and an isopropylidene group.

(]

3 R77] I RIGWRHI
L |
n

[0041] In the Formula [II], p and q each represent O or a
positive integer, and m and n each represent O, 1, or 2.
Furthermore, R' to R'® each independently represent a
hydrogen atom, a halogen atom, or a hydrocarbon group or
an alkoxy group, both of which may be substituted with a
halogen atom.

[0042] The halogen atom has the same meaning as the
halogen atom for the above-described Formula [I]. The
hydrocarbon groups may be each independently an alkyl
group having 1 to 20 carbon atoms, an alkyl halide group
having 1 to 20 carbon atoms, a cycloalkyl group having 3 to
15 carbon atoms, or an aromatic hydrocarbon group. More
specifically, examples of the alkyl group include a methyl
group, an ethyl group, a propyl group, an isopropyl group,
an amyl group, a hexyl group, an octyl group, a decyl group,
a dodecyl group, and an octadecyl group; examples of the
cycloalkyl group include a cyclohexyl group; and examples
of'the aromatic hydrocarbon group include an aryl group and
an aralkyl group, specifically such as a phenyl group, a tolyl
group, a naphthyl group, a benzyl group, and a phenylethyl
group. Examples of the alkoxy group include a methoxy
group, an ethoxy group, and a propoxy group. These hydro-
carbon groups and alkoxy groups may be substituted with a
fluorine atom, a chlorine atom, a bromine atom, or an iodine
atom.

[0043] Here, the carbon atom to which R® and R'° are
bonded may be bonded to the carbon atom to which R*? is
bonded or to the carbon atom to which R'! is bonded,
directly or through an alkylene group having 1 to 3 carbon
atoms. That is, in a case where the above-described two
carbon atoms are bonded through an alkylene group, the
groups represented by R® and RE or the groups represented
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by R'® and R** form, in cooperation with each other, any one
alkylene group among a methylene group (—CH,—), an
ethylene group (—CH,CH,—), or a propylene group
(—CH,CH,CH,—). Furthermore, in a case of n=m=0, R"’
and R'? or R'® and R'® may be bonded to each other to form
a monocyclic or polycyclic aromatic ring. Examples of the
monocyclic or polycyclic aromatic ring in this case include
groups in which R'® and R'? or R*® and R'® further form an
aromatic ring in the case of n=m=0, as described below.

—¢CHy),

g

_kCHZ)q @@O
[0044] Here, q has the same meaning as q in Formula [1I].

[111]

D
Do
RS R’
[0045] In Chemical Formula [III], R to R® each indepen-

dently represent a hydrogen atom or a hydrocarbon group;
R’ and R®, R® and R’, and R” and R® may be bonded to each
other to form a monocyclic ring; and the monocyclic ring
may have a double bond.

[0046] In the above-described Formula [III], it is prefer-
able that R' to R® each independently represent a hydrogen
atom or a hydrocarbon group having 4 or fewer carbon
atoms, and examples of the hydrocarbon group having 4 or
fewer carbon atoms include alkyl groups such as a methyl
group, an ethyl group, a propyl group, an isopropyl group,
an n-butyl group, and an isobutyl group; and cycloalkyl
groups such as a cyclopropyl group.

[0047] Examples of the cyclic olefin represented by the
above-described Formula [I], [II], or [III] will be more
specifically shown below.
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[0048] Bicyclo[2.2.1]-2-heptene represented by the
above-described formula (in the formula, numbers 1 to 7
represent carbon position numbers), and derivatives
obtained by substituting bicyclo[2.2.1]-2-heptene with, for
example, a halogen atom or a hydrocarbon group which may
be substituted with a halogen atom. This halogen atom has
the same meaning as the halogen atom in the Formula [I],
and examples of the hydrocarbon group include 5-methyl,
5,6-dimethyl, 1-methyl, S5-ethyl, S5-n-butyl, 5-isobutyl,
7-methyl, 5-phenyl, 5-methyl-5-phenyl, 5-benzyl, 5-tolyl,
5-(ethylphenyl), 5-(isopropylphenyl), 5-(biphenyl), 5-(beta-
naphthyl), 5-(alpha-naphthyl), 5-(anthracenyl), and 5,6-di-
phenyl. These hydrocarbon groups may be substituted with
a fluorine atom, a chlorine atom, a bromine atom, or an
iodine atom.

[0049] Furthermore, other examples of the derivatives
include bicyclo[2.2.1]-2-heptene derivatives such as a
cyclopentadiene-acenaphthylene adduct, 1,4-methano-1.4,
4a,9a-tetrahydrofluorene, and 1,4-methano-1,4,4a,5,10,10a-
hexahydroanthracene.

[0050] Tricyclo[4.3.0.1>°]-3-decene derivatives such as
tricyclo[4.3.0.1%°]-3-decene, 2-methyltricyclo[4.3.0.1%°]-
3-decene, and 5-methyltricyclo[4.3.0.1>°]-3-decene; and
tricyclo[4.4.0.1%°]-3-undecene derivatives such as tricyclo
[4.4.0.1>°]-3-undecene and 10-methyltricyclo[4.4.0.1%°]-3-
undecene.

00

[0051] Tetracyclo[4.4.0.1%°.17*°]-3-dodecene repre-
sented by the above-described formula (in the formula,
numbers 1 to 12 represent carbon position numbers), and
derivatives obtained by substituting this with a hydrocarbon
group. Examples of this hydrocarbon group include
8-methyl, 8-ethyl, 8-propyl, 8-butyl, 8-isobutyl, 8-hexyl,
8-cyclohexyl, 8-stearyl, 5,10-dimethyl, 2,10-dimethyl, 8,9-
dimethyl, 8-ethyl-9-methyl, 11,12-dimethyl, 2,7,9-trim-
ethyl, 2,7-dimethyl-9-ethyl, 9-isobutyl-2,7-dimethyl, 9,11,
12-trimethyl, 9-ethyl-11,12-dimethyl, 9-isobutyl-11,12-
dimethyl, 5,8,9,10-tetramethyl, 8-ethylidene, 8-ethylidene-
9-methyl, 8-ethylidene-9-ethyl, 8-ethylidene-9-isopropyl,
8-ethylidene-9-butyl, 8-n-propylidene, 8-n-propylidene-9-
methyl, 8-n-propylidene-9-ethyl, 8-n-propylidene-9-isopro-
pyl, 8-n-propylidene-9-butyl, 8-isopropylidene, 8-isopropy-
lidene-9-methyl, 8-isopropylidene-9-ethyl,
8-isopropylidene-9-isopropyl, 8-isopropylidene-9-butyl,
8-chloro, 8-bromo, 8-fluoro, 8,9-dichloro, 8-phenyl,
8-methyl-8-phenyl, 8-benzyl, 8-tolyl, 8-(ethylphenyl),
8-(isopropylphenyl), 8,9-diphenyl, 8-(biphenyl), 8-(beta-
naphthyl), 8-(alpha-naphthyl), 8-(anthracenyl), and 5,6-di-
phenyl.

[0052] Still other examples of the derivatives include an
adduct of (cyclopentadiene-acenaphthylene adduct) and
cyclopentadiene. Pentacyclopentadecadiene compounds
such as pentacyclo[6.5.1.1>°.0*7.0°!%]-4-pentadecene and
derivatives thereof, pentacyclo[7.4.0.1%*.1912.0%!3]-3-pen-
tadecene and derivatives thereof, and pentacyclo[6.5.1.1%S.
0%>7.0”131-4,10-pentadecadiene; pentacyclo[8.4.0.1%°.1%!2,
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0%'3]-3-hexadecene and derivatives thereof, pentacyclo[6.

6.1.1%5.0%7.0%1]-4-hexadecene and derivatives thereof,
hexacyclo[6.6.1.1%°9.11%13.0>7 07!4]-4-heptadecene ~ and
derivatives thereof, heptacyclo[8.7.0.1%°,1%7.11:17 0% 0'2:
16]-5-eicosene and derivatives thereof, heptacyclo[8.8.0.1%
0.1%7.111:18 038 0'217]-5_heneicosene  and  derivatives
thereof, octacyclo[8.8.0.1%° 1%7 11118 113:16 038 12175
docosene and derivatives thereof, nonacyclo[10.9.1.

20.11%:18 0219038 0221 01*1°]_.5pentacosene and deriva-
158 1421 116,19 (32,11

147713

tives thereof, and nonacyclo[10.10.1.
0%2.0'3:22 01%:2°]_6-hexacosen 6-hexacosene and
derivatives thereof may be mentioned.

[0053] Further examples of the derivatives include a
cyclopentadiene-benzyne adduct (referred to as benzonor-
bornadiene) and derivatives obtained by substituting the
adduct with a hydrocarbon group.

[0054] Specific examples of the cyclic olefins represented
by General Formula [I], [II], or [III] have been described
above, and more specific structural examples of these com-
pounds include the structural examples of cyclic olefins
shown in paragraph numbers [0038] to [0058] of the original
specification of Japanese Unexamined Patent Publication
No. HO06-228380, and the structural examples of cyclic
olefins shown in paragraph numbers [0027] to [0029] of the
original specification of Japanese Unexamined Patent Pub-
lication No. 2005-330465. The cyclic olefin-based polymer
according to the present embodiment may contain two or
more kinds of units derived from the above-described cyclic
olefins.

[0055] The cyclic olefin represented by the above-de-
scribed Formula [I], [II], or [III], can be manufactured by
subjecting olefins having a structure corresponding to cyclo-
pentadiene to a Diels-Alder reaction. Such a cyclic monomer
obtained by the Diels-Alder reaction is usually obtained as
an isomer mixture of an endo form and an exo form;
however, the endo form is mainly produced. However, the
concentration of the exo form in the isomer mixture can be
increased by a conventionally known method, for example,
the method described in Japanese Unexamined Patent Pub-
lication No. HO5-86131. According to this, the cyclic olefin
can be used after adjusting the ratio of the endo form/exo
form of the cyclic monomer to the extent that the purpose of
the present invention is not impaired.

[0056] Furthermore, for example, benzonorbornadiene
(hereinafter, sometimes referred to as BNBD) and deriva-
tives thereof can be manufactured by a conventionally
known method, for example, the method described in
(GB2244276. For example, BNBD can be obtained by react-
ing cyclopentadiene with 2-aminobenzoic acid in the pres-
ence of 1,2-dimethoxyethane.

[0057] Among the above-described compounds, the cyclic
olefin-based polymer according to the present embodiment
is preferably a norbornene-based polymer obtained by
polymerizing norbornene monomers, which include a struc-
tural unit derived from a monomer having a norbornene
skeleton. Specific examples of the norbornene monomer will
be described later.

[0058] [Copolymer of Ethylene or a-Olefin and Cyclic
Olefin]
[0059] As described above, the cyclic olefin-based poly-

mer according to the present embodiment includes at least
one selected from a copolymer of ethylene or an a-olefin
and a cyclic olefin, and a ring-opening polymer of a cyclic
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olefin, and it is preferable that the cyclic olefin-based
polymer includes a copolymer of ethylene or an c-olefin and
a cyclic olefin.

[0060] Regarding the copolymer of ethylene or an c-olefin
and a cyclic olefin, for example, the polymer described in
paragraphs 0030 to 0123 of Pamphlet of WO 2008/047468
and the cyclic olefin-based polymer described in Japanese
Unexamined Patent Publication No. 2016-8236 can be used.
[0061] The copolymer may be, for example, a polymer
having an alicyclic structure in at least a portion of repeating
structural units (hereinafter, also simply referred to as “poly-
mer having an alicyclic structure”), the polymer having an
alicyclic structure in at least a portion of the repeating units
of the polymer, and specifically, it is preferable that the
polymer includes a polymer having one kind or two or more
kinds of structures represented by the following General

Formula (1):
H,—CH
2 \ 2‘)’.
R ¥

R3
)
To)
In Formula (1), x and y represent copolymerization

[0062]
ratios and are real numbers satisfying the condition:
0/100=y/x=<95/5; x and y are on a molar basis;

[0063] n represents the number of substitutions of the
substituent group Q, which is a real number satisfying the
condition: O=n<2;

[0064] R' represents one kind or two or more kinds of
groups having a valence of 2+n selected from the group
consisting of hydrocarbon groups having 2 to 20 carbon
atoms, and preferably 2 to 12 carbon atoms; R? represents a
hydrogen atom or one kind or two or more kinds of
monovalent groups selected from the group consisting of
hydrocarbon groups having 1 to 10 carbon atoms; R>
represents one kind or two or more kinds of tetravalent
groups selected from the group consisting of hydrocarbon
groups having 2 to 10 carbon atoms, and preferably 2 to 5
carbon atoms;

[0065] Q represents COOR? (R represents a hydrogen
atom or a monovalent group selected from the group con-
sisting of hydrocarbon groups having 1 to 10 carbon atoms);
and

[0066] each of R', R?, R?, and Q may be one kind or may
have two or more kinds at any ratio.

[0067] For each symbol in the above-described Formula
(1), the following preferable conditions can be mentioned,
and these conditions are used in combination as necessary.
[0068] [1] R' represents a group having at least one ring
structure in the structure.

[0069] [2] When n=0, R? represents the following exem-
plary structure (a), (b), or (c):

M

CH—CH

\CH/
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-continued
(b

CH CH
CH/
NV
Rl

/ CH \

CH

/
CHZ\
| cm
CH, l
~ 1
R

©

[0070] Inthe Formula (a) to Formula (c), R! represents the
same as Formula (1).

[0071] [3] n represents 0.

[0072] [4] y/x represents a real number that satisfies the
condition: 20/80<y/x=65/35.

[0073] [5] R? represents a hydrogen atom and/or —CHj.
[0074] [6] Q represents —COOH or a —COOCH; group.
[0075] The cyclic olefin-based polymer used in the present

embodiment is more preferably a polymer having one kind
or two or more kinds of structures represented by the
following Formula (2):

@
CH—CH

CHZ—C\H—>—
\CH / R,

[0076] In the Formula (2), R' represents one kind or two
or more kinds of divalent groups selected from the group
consisting of hydrocarbon groups having 2 to 20 carbon
atoms, and preferably 2 to 12 carbon atoms.

[0077] R? represents a hydrogen atom or one kind or two
or more kinds of monovalent groups selected from the group
consisting of hydrocarbon groups having 1 to 10 carbon
atoms.

[0078] In the Formula (2), x and y represent copolymer-
ization ratios and are real numbers satisfying the condition:
5/95=y/x=<95/5. The condition is preferably 50/50=<y/x<95/5,
and more preferably 55/45<y/x<80/20. x and y are on a
molar basis.

[0079] For each symbol in the Formula (2), the following
preferred conditions can be mentioned, and these conditions
are used in combination as necessary.

[0080] [1]R! group is a divalent group represented by the
following Formula (3):

(©)

CH—CH
CH
\CHZ/CH
CH,—CH, »
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[0081] In the Formula (3), p represents an integer of 0 to
2. Preferably, the group is a divalent group in which p is 1
in the above-described Formula (3).

[0082] [2] R? represents a hydrogen atom.

[0083] Examples of ethylene or the a-olefin include eth-
ylene, propylene, and butene-1; however, ethylene is pre-
ferred.

[0084] Examples of the cyclic olefin include cyclic olefins
represented by the above-described General Formulae [I],
[11], and [III], and the cyclic olefin is preferably one kind or
two or more kinds selected from the group consisting of, for
example, bicyclo [2.2.1]-2-heptene, tetracyclo [4.4.0.1%°.17>
10]-3-dodecene, 1,4-methano-1,4,4a, 9a-tetrahydrofluorene,
a cyclopentadiene-benzyne adduct, and a cyclopentadiene-
acenaphthylene adduct; and more preferably at least one
selected from bicyclo [2.2.1]-2-heptene and tetracyclo [4.4.
0.1%°.171°]-3-dodecene.

[0085] The copolymer of ethylene or an a-olefin and a
cyclic olefin according to the present embodiment may have
a repeating structural unit derived from another copolymer-
izable monomer to the extent that favorable physical prop-
erties of the resin composition according to the present
embodiment, a molded product obtainable from the resin
composition, and the like are not impaired. The copolymer-
ization ratio is not particularly limited, but the copolymer-
ization ratio of the repeating structural unit derived from a
monomer other than ethylene or the a-olefin and the cyclic
olefin is preferably equal to or less than 20 mol %, and more
preferably equal to or less than 10 mol %, when the cyclic
olefin-based polymer is designated as 100 mol %. When the
copolymerization ratio is equal to or less than the above-
described upper limit value, the optical physical properties
and the like of the resulting resin composition and a molded
product obtainable from the resin composition can be further
improved, and optical components with higher precision can
be obtained.

[0086] Examples of other copolymerizable monomers
include aromatic vinyl compounds. The aromatic vinyl
compounds include styrene and derivatives thereof. A sty-
rene derivative is a compound in which another group is
bonded to styrene, and examples include alkylstyrenes such
as o-methylstyrene, m-methylstyrene, p-methylstyrene, 2,4-
dimethylstyrene, o-ethylstyrene, and p-ethylstyrene; substi-
tuted styrenes in which a hydroxyl group, an alkoxy group,
a carboxyl group, an acyloxy group, a halogen, and the like
have been introduced into the benzene nucleus of styrene,
such as hydroxystyrene, t-butoxystyrene, vinylbenzoic acid,
vinylbenzyl acetate, o-chlorostyrene, and p-chlorostyrene;
and vinylbiphenyl-based compounds such as 4-vinylbiphe-
nyl and 4-hydroxy-4'-vinylbiphenyl.

[0087] Among these, from the viewpoint of the optical
characteristics of the resulting molded product, a monomer
having a benzene ring unit is preferred, and for example,
styrene and derivatives thereof are preferred.

[0088] The type of copolymer of the copolymer of ethyl-
ene or an a-olefin and a cyclic olefin according to the present
embodiment is not particularly limited; however, various
known types of copolymer such as a random copolymer, a
block copolymer, and an alternating copolymer can be
applied. Among those, a random copolymer is preferable.
[0089] Regarding the resin composition for forming an
optical component according to the present embodiment,
when the amount of birefringence of a molded product
obtained by molding the resin composition is reduced, it is
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preferable that the resin composition includes a copolymer
of ethylene or an a-olefin and a cyclic olefin, in which the
amount of birefringence of the cyclic olefin-based polymer
itself is smaller. The amount of birefringence as used herein
is a phase difference measured at a wavelength of 850 nm for
a molded product having a thickness of 1 mm.

[0090] [Ring-Opening Polymer of Cyclic Olefin]

[0091] As described above, the cyclic olefin-based poly-
mer according to the present embodiment includes at least
one selected from a copolymer of ethylene or an a-olefin
and a cyclic olefin, and a ring-opening polymer of a cyclic
olefin. Hereinafter, the ring-opening polymer of a cyclic
olefin will be described.

[0092] Examples of the ring-opening polymer of a cyclic
olefin include a ring-opening polymer of a norbornene
monometr, a ring-opening polymer of a norbornene mono-
mer and another monomer capable of ring-opening copoly-
merization with the norbornene monomer, and hydrides of
these, and for example, the norbornene-based polymer
described in Japanese Patent No. 6256353 may be men-
tioned.

[0093] Examples of the norbornene monomer include a
norbornene-based monomer, a tetracyclododecene-based
monomer, a dicyclopentadiene-based monomer, and a
methanotetrahydrofiuorene-based monomer.

[0094] Examples of the norbornene-based monomer
include bicyclo[2.2.1]hept-2-ene (trivial name: norbornene),
5-methyl-bicyclo[2.2.1]hept-2-ene, 5,5-dimethyl-bicyclo[2.
2.1Thept-2-ene, S-ethyl-bicyclo[2.2.1]hept-2-ene, S-ethyl-
idene-bicyclo[2.2.1]hept-2-ene, 5-Vinyl-bicyclo[2.2.1]hept-
2-ene, S-propenylbicyclo[2.2.1]hept-2-ene,
5-methoxycarbonyl-bicyclo[2.2.1]hept-2-ene, S-cyanobicy-
clo[2.2.1]hept-2-ene, and 5-methyl 5-methoxycarbonyl-bi-
cyclo[2.2.1]hept-2-ene.

[0095] Examples of the tetracyclododecene-based mono-
mer include tetracyclo[4.4.0.1%°.171°]-3-dodecene (tetracy-
clododecene), tetracyclo[4.4.0.1%°.17!°]-3-dodecene,
8-methyltetracyclo[4.4.0.1>°.171°]-3-dodecene, 8-ethyltet-
racyclo[4.4.0.1%°.171°]-3-dodecene, 8-ethylidenetetracyclo
[4.4.0.1%°.171°]-3-dodecene, 8,9-dimethyltetracyclo[4.4.0.
1*°.171°]-3-dodecene, 8-ethyl-9-methyltetracyclo[4.4.0.1*
5.171%]-3-dodecene, 8-ethylidene-9-methyltetracyclo[4.4.0.
12%.171°]-3-dodecene, and 8-methyl-8-
carboxymethyltetracyclo[4.4.0.1%*.17-1°]-3-dodecene.
[0096] Examples of the dicyclopentadiene-based mono-
mer include tricyclo[4.3.0°.1%"]deca-3,7-diene (trivial
name: dicyclopentadiene), 2-methyldicyclopentadiene, and
2,3-dimethyldicyclopentadiene, and 2,3-dihydroxydicyclo-
pentadiene.

[0097] Examples of the methanotetrahydrofluorene-based
monomer include 7,8-benzotricyclo[4.3.0.1%°]dec-3-ene
(trivial name: methanotetrahydrofluorene: also referred to as
1,4-methano-1,4,4a,9a-tetrahydrofluorene), 1,4-methano-8-
methyl-1,4,4a,9a-tetrahydrofluorene, 1,4-methano-8-chloro-
1,4,4a,9a-tetrahydrofluorene, and 1,4-methano-8-bromo-1,
4,4a,9a-tetrahydrofluorene.

[0098] As the norbornene monomer, at least one or more
selected from, for example, bicyclo[2.2.1]hept-2-ene (trivial
name: norbornene) and derivative thereof (having a sub-
stituent on the ring), tricyclo[4.3.0%°.1%>]deca-3,7-diene
(trivial name: dicyclopentadiene) and derivatives thereof,
7,8-benzotricyclo[4.3.0.1%]dec-3-ene (trivial name: metha-
notetrahydrofluorene: also referred to as 1,4-methano-1,4,
4a,9a-tetrahydrofluorene) and derivatives thereof, tetracyclo
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[4.4.0.1%°.171°]-3-dodecene (trivial name:
tetracyclododecene) and derivatives thereof may be prefer-
ably mentioned.

[0099] Examples of the substituent substituted on the ring
of these derivatives include an alkyl group, an alkylene
group, a vinyl group, an alkoxycarbonyl group, an
alkylidene group, and the like. The norbornene monomer
may have one or two or more substituents.

[0100] These norbornene monomers are used singly or in
combination of two or more kinds thereof.

[0101] Aring-opening polymer of a norbornene monomer,
or a ring-opening polymer of a norbornene monomer and
another monomer capable of ring-opening copolymerization
with the norbornene monomer can be obtained by polym-
erizing the monomer components in the presence of a known
ring-opening polymerization catalyst. Examples of the ring-
opening polymerization catalyst include a catalyst com-
posed of a halide of a metal such as ruthenium or osmium,
a nitrate or acetylacetone compound, and a reducing agent;
and a catalyst composed of a halide or an acetylacetone
compound of a metal such as titanium, zirconium, tungsten,
or molybdenum, and an organoaluminum compound.
[0102] Furthermore, examples of the other monomer
capable of ring-opening copolymerization with a nor-
bornene monomer include monocyclic cyclic olefin mono-
mers such as cyclohexene, cycloheptene, and cyclooctene.
[0103] A hydride of a ring-opening polymer of a nor-
bornene-based monomer can be generally obtained by add-
ing a known hydrogenation catalyst containing a transition
metal such as nickel or palladium to a polymerization
solution of the ring-opening polymer and hydrogenating
carbon-carbon unsaturated bonds.

[0104] The cyclic olefin-based polymer according to the
present embodiment is such that when the entire amount of
the cyclic olefin-based polymer is designated as 100 mol %,
the content of a structural unit derived from an aromatic
ring-containing monomer in the cyclic olefin-based polymer
is preferably less than 70 mol %, more preferably equal to
or less than 50 mol %, even more preferably equal to or less
than 30 mol %, and particularly preferably equal to or less
than 10 mol %. The lower limit of the content of the
structural unit derived from an aromatic ring-containing
monomer included in the cyclic olefin-based polymer
according to the present embodiment is, for example, equal
to or more than 0 mol %. That is, the cyclic olefin-based
polymer according to the present embodiment may not
contain a structural unit derived from an aromatic ring-
containing monomer in the cyclic olefin-based polymer.

[0105] (Polar Group-Containing Cyclic Olefin-Based
Polymer (X))
[0106] The cyclic olefin-based polymer according to the

present embodiment includes at least one selected from a
copolymer of ethylene or an c-olefin and a cyclic olefin, and
a ring-opening polymer of a cyclic olefin, and can also
include a cyclic olefin-based polymer other than the copo-
lymer of ethylene or an a-olefin and a cyclic olefin and the
ring-opening polymer of a cyclic olefin.

[0107] As an example, the cyclic olefin-based polymer
according to the present embodiment may include a modi-
fied polar group-containing cyclic olefin-based polymer (X)
obtained by modifying a cyclic olefin-based polymer with a
polar group. Examples of such a polar group-containing
cyclic olefin-based polymer (X) include a copolymer
obtained by grafting or graft-polymerizing a monomer hav-
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ing a polar group to a cyclic olefin-based polymer, and a
copolymer of a cyclic olefin and a monomer having a polar

group.
[0108] (Anthraquinone-Based Dye)
[0109] The resin composition for forming an optical com-

ponent according to the present embodiment includes an
anthraquinone-based dye. The resin composition for form-
ing an optical component according to the present embodi-
ment can include one kind or two or more kinds of anthra-
quinone-based dyes. Furthermore, it is preferable that the
anthraquinone-based dye according to the present embodi-
ment includes an anthraquinone-based dye whose maximum
absorption wavelength is in the wavelength range of 550 to
800 nm.

[0110] It is preferable that the resin composition for form-
ing an optical component according to the present embodi-
ment includes a blue-colored anthraquinone-based dye and/
or a green-colored anthraquinone-based dye.

[0111] Here, when the resin composition for forming an
optical component according to the present embodiment
includes a blue-colored anthraquinone-based dye, the maxi-
mum absorption wavelength of the blue-colored anthraqui-
none-based dye is preferably in the wavelength range of 550
to 700 nm, and more preferably in the wavelength range of
550 to 600 nm.

[0112] When the resin composition for forming an optical
component according to the present embodiment includes a
green-colored anthraquinone-based dye, the maximum
absorption wavelength of the green-colored anthraquinone-
based dye is preferably in the wavelength range of 600 to
800 nm, and more preferably in the wavelength range of 650
to 750 nm.

[0113] It is preferable that the anthraquinone-based dye
according to the present embodiment includes a compound
represented by the following General Formula (Al):

(Al

H R’
R! o 7
RZ R®
3 R7
R a8
R* 0 N RI2
H 7~
R9 Rl 1
RIO

[0114] In General Formula (Al), R' to R*? each indepen-
dently represent a substituent. R' to R'?> may be the same as
or different from each other and each represent a hydrogen
atom, a halogen atom, an alkyl group having 1 to 20 carbon
atoms, an alkyl halide group having 1 to 20 carbon atoms,
a cycloalkyl group having 3 to 15 carbon atoms, an aromatic
hydrocarbon group having 6 to 20 carbon atoms, a sulfo
group, a sodium sulfonate group, benzenesulfonic acid, or a
derivative thereof.

[0115] Specific examples of the anthraquinone-based dye
according to the present embodiment include sodium 2-[[9,
10-dihydro-4-methylamino-9,10-dioxoanthracen-1-yl]
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amino]-5-methyl benzenesulfonate, 1,4-bis(p-toluidino)an-
thraquinone, 1,4-bis(2-sodiosulfo-4-methylanilino)
anthraquinone, 1,4-bis[2-(sodiosulfo)-4-butylanilino]-9,10-
anthraquinone, 5,8-bis(p-butylanilino)-1,4-
dihydroxyanthraquinone, and 1-methylamino-4-[(3-
methylphenyl)amino]-9,10-anthraquinone.

[0116] As the resin composition for forming an optical
component according to the present embodiment includes
the anthraquinone-based dye of the above-described
embodiment, a resin composition for forming an optical
component, which has superior visible light absorption
properties and high near-infrared transmissibility and also
has an excellent effect of increasing the refractive index, is
obtained.

[0117] The resin composition for forming an optical com-
ponent according to the present embodiment may include a
dye other than the anthraquinone-based dye in addition to
the anthraquinone-based dye, and specific examples thereof
include an azo-based dye.

[0118] The resin composition for forming an optical com-
ponent according to the present embodiment is such that
when the sum of contents of the anthraquinone-based dye
and the dye other than the anthraquinone-based dye included
in the resin composition for forming an optical component
is designated as 100 parts by mass, the content of the
anthraquinone-based dye included in the resin composition
for forming an optical component is preferably equal to or
more than 30 parts by mass and equal to or less than 100
parts by mass, more preferably equal to or more than 50
parts by mass and equal to or less than 100 parts by mass,
and particularly preferably equal to or more than 60 parts by
mass and equal to or less than 100 parts by mass.

[0119] By setting the amount of the anthraquinone-based
dye in the total amount of dyes included in the resin
composition for forming an optical component to be in the
above-described value range, a resin composition for form-
ing an optical component, with which it is possible to obtain
a molded product having less color unevenness and an
excellent effect of increasing the refractive index, is
obtained.

[0120] The resin composition for forming an optical com-
ponent according to the present embodiment is such that the
content of the anthraquinone-based dye in the resin compo-
sition for forming an optical component is preferably equal
to or more than 500 ppm and equal to or less than 10000
ppm, more preferably equal to or more than 800 ppm and
equal to or less than 8000 ppm, and even more preferably
equal to or more than 900 ppm and equal to or less than 4000
ppm, with respect to the resin composition for forming an
optical component.

[0121] (Other Components)

[0122] In the resin composition for forming an optical
component according to the present embodiment, if neces-
sary, known additives can be incorporated as optional com-
ponents, to the extent that favorable physical properties of
the resin composition for forming an optical component
according to the present embodiment and a molded product
thereof are not impaired. Regarding the additives, for
example, a phenolic stabilizer, a higher fatty acid metal salt,
an oxidation inhibitor, an ultraviolet absorber, a hindered
amine-based light stabilizer, a hydrochloric acid absorbent,
a metal inactivator, an antistatic agent, an antifogging agent,
a lubricating agent, a slip agent, a nucleating agent, a
plasticizer, a flame retardant, and a phosphorus-based sta-
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bilizer can be incorporated to the extent that the purpose of
the present invention is not impaired, and the blending
proportions thereof are appropriate amounts.

[0123] The total content of the cyclic olefin-based polymer
and dyes including the anthraquinone-based dye in the resin
composition for forming an optical component according to
the present embodiment is, from the viewpoint of further
enhancing visible light absorption properties, near-infrared
light transmissibility, a refractive index increasing effect,
and the like while securing moldability, preferably equal to
or more than 50% by mass and equal to or less than 100%
by mass, more preferably equal to or more than 60% by mass
and equal to or less than 100% by mass, even more prefer-
ably equal to or more than 70% by mass and equal to or less
than 100% by mass, and particularly preferably equal to or
more than 80% by mass and equal to or less than 100% by
mass, when the total amount of the resin composition for
forming an optical component is designated as 100% by
mass.

[0124] The resin composition for forming an optical com-
ponent according to the present embodiment can be obtained
by methods such as a method of melt-kneading raw mate-
rials including a cyclic olefin-based polymer and an anthra-
quinone-based dye using known kneading apparatuses such
as an extruder and a Banbury mixer; a method of dissolving
raw materials including a cyclic olefin-based polymer and an
anthraquinone-based dye in a common solvent and then
evaporating the solvent; and a method of adding a raw
material solution including a cyclic olefin-based polymer
and an anthraquinone-based dye to a poor solvent to cause
precipitation.

[0125] (Physical Properties of Resin Composition for
Forming Optical Component)

[0126] The resin composition for forming an optical com-
ponent according to the present embodiment is preferably
such that for a molded product formed from the resin
composition for forming an optical component and having a
thickness of 1 mm, the average value of transmittance at a
wavelength of 850 to 1000 nm is equal to or more than 85%,
and the average value of transmittance at a wavelength of
300 to 600 nm is equal to or less than 1%. Furthermore, the
resin composition for forming an optical component accord-
ing to the present embodiment is more preferably such that
for a molded product formed from the resin composition for
forming an optical component and having a thickness of 1
mm, the average value of transmittance at a wavelength of
850 to 1000 nm is equal to or more than 90%, and the
average value of transmittance at a wavelength of 300 to 600
nm is equal to or less than 0.1%.

[0127] Furthermore, the resin composition for forming an
optical component according to the present embodiment is
such that for a molded product formed from the resin
composition for forming an optical component and having a
thickness of 1 mm, the transmittance at a wavelength of 850
nm is preferably equal to or more than 20%, more preferably
equal to or more than 50%, and particularly preferably equal
to or more than 85%.

[0128] Since the resin composition for forming an optical
component according to the present embodiment is a resin
composition for forming an optical component which can
sufficiently cut noise by adjusting the visible light shielding
properties and the near-infrared light transmissibility to be in
the above-described value range and can give an optical
component capable of sufficiently transmitting near-infrared
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light associated with sensors, for example, the optical com-
ponent can be suitably used as a 3D sensor or a distance
measuring sensor for measuring the shape of an object or the
distance.

[0129] The transmittance of the resin composition for
forming an optical component according to the present
embodiment at each wavelength can be determined as
follows.

[0130] First, for example, a square plate-shaped molded
product formed from the resin composition for forming an
optical component according to the present embodiment and
having a thickness of 1 mm is obtained by injection molding.
Here, the molding conditions can be set to a cylinder
temperature of 275° C. and a back pressure of 3 MPa in an
air atmosphere. The obtained square plate having a thickness
of 1 mm is used as a sample, and transmittance is measured
using an ultraviolet-visible-near-infrared spectrophotometer
(for example, ultraviolet-visible-near-infrared spectropho-
tometer U-4150 (manufactured by Hitachi High-Tech Cor-
poration)), at a wavelength of from 300 nm to 600 nm at an
increment of 1 nm and at a wavelength of from 850 nm to
1000 nm at an increment of 1 nm. The average value of
transmittance at a wavelength of 850 to 1000 nm means an
arithmetic mean value of transmittance measured at a wave-
length of from 850 nm to 1000 nm at an increment of 1 nm,
and the transmittance at a wavelength of 300 to 600 nm
represents an arithmetic mean value of transmittance mea-
sured at a wavelength of 300 nm to 600 nm at an increment
of 1 nm.

[0131] The resin composition for forming an optical com-
ponent according to the present embodiment is such that the
refractive index at a wavelength of 830 nm of a molded
product formed from the resin composition for forming an
optical component is preferably equal to or more than 1.50
and equal to or less than 1.70, more preferably equal to or
more than 1.50 and equal to or less than 1.60, even more
preferably equal to or more than 1.53 and equal to or less
than 1.57, and particularly preferably equal to or more than
1.53 and equal to or less than 1.55, at a measurement
temperature of 25° C.

[0132] Furthermore, the resin composition for forming an
optical component according to the present embodiment is
such that the refractive index at a wavelength of 830 nm of
a molded product formed from the resin composition for
forming an optical component is preferably higher by equal
to or more than 0.00040, and more preferably higher by
equal to or more than 0.00080, than the refractive index at
a wavelength of 830 nm of a molded product formed from
the cyclic olefin-based polymer according to the present
embodiment.

[0133] Since the resin composition for forming an optical
component according to the present embodiment can give a
molded product having a higher refractive index than the
conventional resin compositions for forming optical com-
ponents, for example, when a molded product formed from
the resin composition for forming an optical component
according to the present embodiment is used as a lens, the
thickness of the lens can be reduced.

[0134] The refractive index at a wavelength of 830 nm of
a molded product formed from the resin composition for
forming an optical component and the refractive index at a
wavelength of 830 nm of a molded product formed from the
cyclic olefin-based polymer can be determined by the fol-
lowing method.
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[0135] First, for example, a square plate-shaped molded
product formed from the resin composition for forming an
optical component according to the present embodiment and
having a thickness of 3 mm and a square plate-shaped
molded product formed from the cyclic olefin-based poly-
mer and having a thickness of 3 mm are obtained by
injection molding. Here, the molding conditions can be set
to a cylinder temperature of 275° C. and a back pressure of
3 MPa in an air atmosphere. The obtained square plates
having a thickness of 3 mm are used as samples, and the
refractive index at a wavelength of 830 nm is measured at a
measurement temperature of 25° C. using a refractometer
(for example, refractometer KPR-3000 (manufactured by
Shimadzu Corporation)).

[0136] (Molded Product)

[0137] The molded product according to the present
embodiment is a molded product obtained by molding the
resin composition for forming an optical component accord-
ing to the present embodiment. In other words, the molded
product according to the present embodiment is a molded
product formed from a resin composition for forming an
optical component, the resin composition including a cyclic
olefin-based polymer and an anthraquinone-based dye.
[0138] As will be described later, the method for obtaining
the molded product according to the present embodiment is
not particularly limited; however, the molded product
according to the present embodiment is preferably an injec-
tion molded product obtained by injection molding.

[0139] The molded product according to the present
embodiment is preferably such that when calculated rela-
tively to a thickness of 1 mm, the average value of trans-
mittance at a wavelength of 850 to 1000 nm is equal to or
more than 85%, and the average value of transmittance at a
wavelength of 300 to 600 nm is equal to or less than 1%; and
more preferably such that when calculated relatively to a
thickness of 1 mm, the average value of transmittance at a
wavelength of 850 to 1000 nm is equal to or more than 90%,
and the average value of transmittance at a wavelength of
300 to 600 nm is equal to or less than 0.1%.

[0140] Furthermore, the molded product according to the
present embodiment is such that when calculated relatively
to a thickness of 1 mm, the transmittance at a wavelength of
850 nm is preferably equal to or more than 20%, more
preferably equal to or more than 50%, and particularly
preferably equal to or more than 85%.

[0141] Furthermore, the molded product according to the
present embodiment is such that the refractive index at a
wavelength of 830 nm is preferably higher by equal to or
more than 0.00040, and more preferably higher by equal to
or more than 0.00080, than the refractive index at a wave-
length of 830 nm of a molded product formed from the
cyclic olefin-based polymer according to the present
embodiment.

[0142] The molded product according to the present
embodiment can be used as an optical component. That is,
the optical component according to the present embodiment
includes the molded product according to the present
embodiment. The optical component according to the pres-
ent embodiment can be suitably used as, for example, an
optical component such as a lens, a prism, or a light guide
plate. Since the optical component according to the present
embodiment has high visible light shielding properties and
high near-infrared light transmissibility even without being
provided with coating of a light-absorbing layer, the optical
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component can be used especially suitably as an optical
component for use in a sensor required to detect near-
infrared light, where visible light becomes noise, for
example, a 3D sensor or a distance measuring sensor for
measuring the shape or the distance of an object to be
mounted on a smartphone or an automobile.

[0143] (Method for Manufacturing Molded Product)

[0144] The molded product according to the present
embodiment can be obtained by molding the resin compo-
sition for forming an optical component according to the
present embodiment into a predetermined shape. The
method for obtaining a molded product by molding the resin
composition for forming an optical component according to
the present embodiment is not particularly limited, and any
known method can be used; however, it is preferable that the
resin composition for forming an optical component accord-
ing to the present embodiment is molded by melt molding.

[0145] The method may depend on the use application and
shape; however, for example, extrusion molding, injection
molding, compression molding, inflation molding, blow
molding, extrusion blow molding, injection blow molding,
press molding, vacuum molding, powder slush molding,
calender molding, foam molding, and the like can be
applied. Among these, an injection molding method is
preferred from the viewpoints of moldability and produc-
tivity. The molding conditions are appropriately selected
depending on the purpose of use or the molding method;
however, for example, the resin temperature in injection
molding is appropriately selected in the range of usually
150° C. to 400° C., preferably 200° C. to 350° C., and more
preferably 230° C. to 330° C.

[0146] The molded product according to the present
embodiment can be used in various forms such as a lens
shape, a spherical shape, a rod shape, a plate shape, a
columnar shape, a cylindrical shape, a tubular shape, a
fibrous shape, and a film or sheet shape.

[0147] If necessary, the molded product according to the
present embodiment may contain known additives as
optional components to the extent that favorable physical
properties of the molded product according to the present
embodiment are not impaired. Regarding the additives, for
example, a phenolic stabilizer, a higher fatty acid metal salt,
an oxidation inhibitor, an ultraviolet absorber, a hindered
amine-based light stabilizer, a hydrochloric acid absorbent,
a metal inactivator, an antistatic agent, an antifogging agent,
a lubricating agent, a slip agent, a nucleating agent, a
plasticizer, a flame retardant, and a phosphorus-based sta-
bilizer can be incorporated to the extent that the purpose of
the present invention is not impaired, and the blending
proportions thereof are appropriate amounts.

[0148] When the molded product according to the present
embodiment is used as an optical lens, the optical lens may
be combined with an optical lens different from the above-
described optical lens to form an optical lens system.

[0149] That is, the optical lens system according to the
present embodiment includes a first optical lens composed
of a molded product containing the resin composition
according to the present embodiment, and a second optical
lens different from the first optical lens.

[0150] The second optical lens is not particularly limited,
and for example, an optical lens constructed by at least one
resin selected from a polycarbonate resin and a polyester
resin can be used.
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[0151] Furthermore, the present invention is not limited to
the above-described embodiments, and modifications,
improvements, and the like to the extent that the object of the
present invention can be achieved are to be included in the
present invention.

[0152] The resin composition for forming an optical com-
ponent according to a second embodiment of the present
invention includes a resin and an anthraquinone-based dye
and includes at least one selected from a cyclic olefin-based
polymer, a polycarbonate, an acrylic resin, and a polyester,
as the resin,

[0153] with regard to a molded product formed from the
resin composition for forming an optical component and
having a thickness of 1 mm, the average value of transmit-
tance at a wavelength of 850 to 1000 nm is equal to or more
than 85%, while the average value of transmittance at a
wavelength of 300 to 600 nm is equal to or less than 1%, and
preferably equal to or less than 0.1%, and

[0154] with regard to a molded product formed from the
resin composition for forming an optical component and
having a thickness of 3 mm, the refractive index at a
wavelength of 830 nm is equal to or more than 1.50 and
equal to or less than 1.70, preferably equal to or more than
1.50 and equal to or less than 1.60, and more preferably
equal to or more than 1.53 and equal to or less than 1.57, at
a measurement temperature of 25° C.

[0155] Hereinafter, each component included in the resin
composition for forming an optical component according to
the present embodiment will be specifically described.
[0156] The resin includes at least one selected from a
cyclic olefin-based polymer, a polycarbonate, an acrylic
resin, and a polyester.

[0157] As the cyclic olefin-based polymer, the same one as
the above-mentioned cyclic olefin-based polymer can be
used.

[0158] The structures of the polycarbonate, acrylic resin,
and polyester are not particularly limited, and known resins
can be used to the extent that the effects of the present
invention can be exhibited.

[0159] The anthraquinone-based dye and the amount of
addition thereof, other components, the physical properties
of the resin composition for forming an optical component,
the molded product, the method for producing the molded
product, and the like are similar to those of the first embodi-
ment described above.

EXAMPLES

[0160] Hereinafter, the present invention will be described
in detail with reference to Examples; however, the present
invention is not intended to be limited to the description of
these Examples.

[0161] The following resins were used in the following
Examples and Comparative Examples.

[0162] <Resin>

[0163] Copolymer of ethylene and a cyclic olefin (tetra-
cyclo[4.4.0.1*°.171°]-3-dodecene) (manufactured by Mitsui
Chemicals, Inc., product name: APEL 5014CL; MFR: 36
g/10 min (260° C., 2.16 kg load, conforming to ASTM
D1238), Tg: 135° C.)

Example 1

[0164] To pellets formed from the above-described resin,
1000 ppm of orange dye Sudan II (manufactured by Tokyo
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Chemical Industry Co., [td., azo-based, maximum absorp-
tion wavelength 500 nm) and 1000 ppm of blue dye Plast
blue 8540 (manufactured by Arimoto Chemical Co., Ltd.,
anthraquinone-based, maximum absorption wavelength 600
nm) were added, and the mixture was subjected to extrusion
kneading at 260° C. using a twin-screw extrusion kneader
(manufactured by Japan Steel Works, [.td.) to obtain a resin
composition. The obtained resin composition was pelletized
with a pelletizer.

[0165] The chemical formula of Sudan II is shown below.
HO
CH3QN=N Q
o O
[0166] The chemical formula of Plast blue 8540 is shown
below.
O HN/
O HN
Example 2
[0167] Pellets of the resin composition were obtained in

the same manner as in Example 1, except that the amount of
addition of the orange dye Sudan II was changed to 1000
ppm, and the amount of addition of the blue dye Plast blue
8540 was changed to 2000 ppm.

Example 3

[0168] Pellets of the resin composition were obtained in
the same manner as in Example 1, except that the amount of
addition of the orange dye Sudan II was changed to 2000
ppm, and the amount of addition of the blue dye Plast blue
8540 was changed to 1000 ppm.

Example 4

[0169] Pellets of the resin composition were obtained in
the same manner as in Example 1, except that the dyes used
and the amounts of addition thereof were changed to 1000
ppm of red dye PS-Red G (manufactured by Mitsui Fine
Chemicals, Inc., anthraquinone-based, maximum absorption
wavelength 500 nm), 2000 ppm of black dye Kayaset Black
A-N (manufactured by Nippon Kayaku Co., Ltd., mixture of
aminoketone-based and anthraquinone-based compounds),
and 2000 ppm of green dye Solvent Green 28 (manufactured
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by Arimoto Chemical Co., Ltd., anthraquinone-based, maxi-
mum absorption wavelength 680 nm).

[0170] The structural formula of PS-Red G is shown
below.
0 NH,
‘O O
O OH
[0171] The structural formula of Solvent Green 28 is

shown below.

C(CHz)s

C(CHs);

Example 5

[0172] Pellets of the resin composition were obtained in
the same manner as in Example 1, except that the dyes used
and the amounts of addition thereof were changed to 1000
ppm of orange dye Sudan II (manufactured by Tokyo
Chemical Industry Co., [td., azo-based, maximum absorp-
tion wavelength 500 nm), 2000 ppm for blue dye Plast blue
8540 (manufactured by Arimoto Chemical Co., Ltd., anthra-
quinone-based, maximum absorption wavelength 600 nm),
and 2000 ppm of green dye Solvent Green 28 (manufactured
by Arimoto Chemical Co., Ltd., anthraquinone-based, maxi-
mum absorption wavelength 680 nm).

Example 6

[0173] Pellets of the resin composition were obtained in
the same manner as in Example 1, except that the dyes used
and the amounts of addition thereof were changed to 3000
ppm of black dye Kayaset Black A-N(Nippon Kayaku Co.,
Ltd., mixture of aminoketone-based and anthraquinone-
based compounds) and 2000 ppm of green dye Solvent
Green 28 (Arimoto Chemical Co., Ltd., anthraquinone-
based, maximum absorption wavelength 680 nm).

Comparative Example 1

[0174] A resin composition including a copolymer (manu-
factured by Mitsui Chemicals, Inc., product name: APEL
5014CL) of ethylene and a cyclic olefin (tetracyclo[4.4.0.
1*°.171°]-3-dodecene) was pelletized with a pelletizer. The
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resin composition according to Comparative Example 1 was
not subjected to addition of dyes and extrusion kneading.

Comparative Example 2

[0175] Pellets of the resin composition were obtained in
the same manner as in Example 1, except that the dyes used
and the amounts of addition thereof were changed to 1000
ppm of orange dye Sudan II and 1000 ppm of black dye
Sudan Black B (manufactured by Tokyo Chemical Industry
Co., Ltd., azo-based, maximum absorption wavelength 600
nm).

[0176] The structural formula of Sudan Black B is shown
below.
O3
><CH3
L T
[0177] The pellets obtained in each of Examples 1 to 6 and

Comparative Examples 1 and 2 were injection-molded using
an injection molding machine (ROBOSHOT S2000i-30c
manufactured by FANUC Corporation) at a cylinder tem-
perature of 275° C. and a back pressure of 3 MPa and were
molded into a square plate having a size of 1 mm in
thicknessx35 mmx65 mm and a square plate having a size
of 3 mm in thicknessx35 mmx65 mm.

[0178] [Evaluation of Visible Light Transmittance]
[0179] Each of the obtained square plates having a size of
1 mm in thicknessx35 mmx65 mm was used as a sample,
transmittance thereof was measured using an ultraviolet-
visible-near-infrared spectrophotometer, U-4150 (manufac-
tured by Hitachi High-Tech Corporation), at a wavelength of
from 300 nm to 600 nm at an increment of 1 nm, and the
average value thereof was designated as the visible light
transmittance. The obtained transmittance was evaluated
according to the following criteria.

[0180] More than 1%: C

[0181] Equal to or more than 0.1% and equal to or less
than 1%: B

[0182] Less than 0.1%: A

[0183] [Evaluation of Near-Infrared Light Transmittance]
[0184] Each of the obtained square plates having a size of

1 mm in thicknessx35 mmx65 mm was used as a sample,
transmittance thereof was measured using an ultraviolet-
visible-near-infrared spectrophotometer, U-4100 (manufac-
tured by Hitachi High-Tech Corporation), at a wavelength of
from 850 nm to 1000 nm at an increment of 1 nm, and the
average value thereof was designated as the near-infrared
light transmittance. The obtained transmittance was evalu-
ated according to the following criteria.

[0185] Less than 85%: C

[0186] Equal to or more than 85% and less than 90%: B
[0187] Equal to or more than 90%: A

[0188] [Evaluation of Color Unevenness]

[0189] The presence or absence of color unevenness was

visually determined for the obtained square plates having a
size of 3 mm in thicknessx35 mmx65 mm. A square plate
with color unevenness was rated as C, and a square plate
without color unevenness was rated as A.
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[0190] [Evaluation of Refractive Index and Amount of
Increase in Refractive Index]

[0191] Each of the obtained square plates having a size of
3 mm in thicknessx35 mmx65 mm was used as a sample,
and the refractive index at a wavelength of 830 nm was
measured at a measurement temperature of 25° C. using a
refractometer KPR-3000 (manufactured by Shimadzu Cor-
poration).

[0192] Furthermore, the amount of increase in the refrac-
tive index when compared to the case where no dye was
added (Comparative Example 1) was determined. The
obtained amount of increase in the refractive index was
evaluated according to the following criteria.

[0193] Less than 0.0004: C

[0194] Equal to or more than 0.0004 and less than 0.0008:
B

[0195] Equal to or more than 0.0008: A

[0196] [Amount of Change in Visible Light Transmittance

and Amount of Change in Near-Infrared Transmittance
Before and After Heat Resistance Test]

[0197] Each of the obtained square plates having a size of
1 mm in thicknessx35 mmx65 mm was heated in a high
temperature room at a temperature of 105° C. for 1000
hours. The visible light transmittance of each sample after a
heat resistance test was measured by the above-described
method, and the average value was determined. The amount
of change in the visible light transmittance before and after
the heat resistance test was evaluated according to the
following criteria.

[0198] Equal to or more than 1: C

[0199] Equal to or more than 0.1 and less than 1: B
[0200] Less than 0.1: A

[0201] The near-infrared transmittance of each sample

after the heat resistance test was measured by the above-
described method, and the average value was determined.
The amount of change in the near-infrared transmittance
before and after the heat resistance test was evaluated
according to the following criteria.

[0202] Equal to or more than 1: C

[0203] Equal to or more than 0.1 and less than 1: B
[0204] Less than 0.1: A

[0205] [Amount of Change in Visible Light Transmittance

and Amount of Change in Near-Infrared Transmittance
Before and After Moist Heat Resistance Test]
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light transmittance of each sample after a moist heat resis-
tance test was measured by the above-described method, and
the average value was determined. The amount of change in
the visible light transmittance before and after the moist heat
resistance test was evaluated according to the following
criteria.

[0207] Equal to or more than 1: C

[0208] Equal to or more than 0.1 and less than 1: B
[0209] Less than 0.1: A

[0210] The near-infrared transmittance of each sample

after the moist heat resistance test was measured by the
above-described method, and the average value was deter-
mined. The amount of change in the near-infrared transmit-
tance before and after the moist heat resistance test was
evaluated according to the following criteria.

[0211] Equal to or more than 1: C

[0212] Equal to or more than 0.1 and less than 1: B
[0213] Less than 0.1: A

[0214] [Amount of Change in Visible Light Transmittance

and Amount of Change in Near-Infrared Transmittance
Before and After Ultraviolet Resistance Test]

[0215] Each of the obtained square plates having a size of
1 mm in thicknessx35 mmx65 mm was irradiated with
ultraviolet radiation under the following conditions.

[0216] Irradiation apparatus: FALAUH (UVFade manu-
factured by Suga Test Instruments Co., Ltd.)

[0217] Light source: Ultraviolet carbon arc lamp

[0218] Light source output power: 500 W/m?

[0219] Distance between light source and sample: 250 mm
[0220] Test temperature: 61° C.

[0221] Irradiation time: 1000 hours

[0222] The visible light transmittance of each sample after

an ultraviolet resistance test was measured by the above-
described method, and the average value was determined.
The amount of change in the visible light transmittance
before and after the ultraviolet resistance test was evaluated
according to the following criteria.

[0223] Equal to or more than 1: C

[0224] Equal to or more than 0.1 and less than 1: B
[0225] Less than 0.1: A

[0226] The near-infrared transmittance of each sample

after the ultraviolet resistance test was measured by the
above-described method, and the average value was deter-
mined. The amount of change in the near-infrared transmit-
tance before and after the ultraviolet resistance test was

[0206] Each of the obtained square plates having a size of evaluated according to the following criteria.
1 mm in thicknessx35 mmx65 mm was heated for 168 hours [0227] Equal to or more than 1: C
in a constant-temperature and constant-humidity chamber at [0228] Equal to or more than 0.1 and less than 1: B
a temperature of 85° C. and a humidity of 85%. The visible [0229] Less than 0.1: A
TABLE 1

Type and amount of dye added

Dye 1 Dye 2 Dye 3
Amount of Amount of Amount of
Resin addition addition addition
Type Type (ppm) Type (ppm) Type (ppm)
Example 1  APEL  Sudan II  Azo-based 1000  Plast Blue Anthraquinone- 1000 —
8540 based
Example 2 APEL  Sudan II  Azo-based 1000  Plast Blue Anthraquinone- 2000 —
8540 based
Example 3 APEL  Sudan II  Azo-based 2000  Plast Blue Anthraquinone- 1000 —
8540 based
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Type and amount of dye added

Dve 1 Dvye 2 Dve 3
Amount of Amount of Amount of
Resin addition addition addition
Type Type (ppm) Type (ppm) Type (ppm)
Example 4 APEL  PS-Red Anthraquinone- 1000  Kayaset Mixture of 2000  Solvent Anthraquinone- 2000
based Black A-N aminoketone- Green 28  based
based and
anthraquinone-
based
Example 5 APEL  Sudan I  Azo-based 1000  Plast Blue Anthraquinone- 2000  Solvent Anthraquinone- 2000
8540 based Green 28  based
Example 6 APEL  Kayaset Mixture of 3000  Plast Green Anthraquinone- 2000 —
Black A-N aminoketone- 8620 based
based and
anthraquinone-
based
Comparative APEL — — —
Example 1
Comparative APEL  Sudan II  Azo-based 1000 Sudan Black B Azo-based 1000 —
Example 2
TABLE 2
Evaluation item
Heat resistance
test (105°
Amount of C. 1000 h)
increase Amount of
in refractive change in
Average Average index with visible light
transmittance transmittance respect to transmittance
at wavelength at wavelength Comparative (average at
of 300 to of 850 to Transmittance Color Example 1 wavelength
600 nm 1000 nm at wavelength unevenness Refractive index (@830 nm) of 300
Determi- Determi- of 850 nm Determi- at wavelength Determi- to 600 nm)
(%) nation (%) nation (%) nation of 830 nm (%) nation (%)
Example 1 0.07 A 90 A 90.4 A 1.536777 0.00045 B —
Example 2 0 A 91 A 90.7 A 1.537222 0.0009 A -0.0013
Example 3 0.01 A 90 A 89.3 A 1.537112 0.00079 B —
Example 4 0 A 91 A 90.4 A 1.537260 0.00093 A -0.00058
Example 5 0 A 90 A 89.2 A 1.537526 0.0012 A -0.00003
Example 6 0 A 91 A 90.3 A 1.537453 0.0011 A -0.00029
Comparative 85 C 91 A 91.5 A 1.536327 — — -55
Example 1
Comparative 4.64 C 84 C 81.9 C 1.536831 0.0050 B —
Example 2
Evaluation item
Heat resistance test (105° C. 1000 h) Moist heat resistance test (85° C. 85% 168 h) Ultraviolet resistance test (UVFade 1000 h)
Amount of Amount of Amount of Amount of Amount of Amount of
change in change in change in change in change in change in
visible light near-infrared visible light near-infrared visible light near-infrared
transmittance transmittance transmittance transmittance transmittance transmittance
(average at (average at (average at (average at (average at (average at
wavelength wavelength wavelength wavelength wavelength wavelength
of 300 of 850 of 300 of 850 of 300 of 850
to 600 nm) to 1000 nm) to 600 nm) to 1000 nm) to 600 nm) to 1000 nm)
Determi- Determi- Determi- Determi- Determi- Determi-
nation (%) nation (%) nation (%) nation (%) nation (%) nation
Example 1 — -0.010 B 0.21 B — — — —
Example 2 A 0.37 B -0.00039 A 0.21 B 0.18 B -0.085 A
Example 3 — — — 0.21 B 0.21 B — — — —
Example 4 A 0.17 B -0.00032 A 0.071 A -0.00006 A -0.33 B
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TABLE 2-continued

0.51
0.22
-0.078

-0.00009
-0.00028
-0.52

Example 5
Example 6
Comparative
Example 1
Comparative
Example 2

ol

-0.41

A
A
B

B

0.26
0.094
-0.037

0.0029
0.00013
-19.3

0.094
-0.19
-5.8

> W

1.0

[0230] As described above, the molded bodies obtained in
the Examples had high visible light shielding properties and
high near-infrared transmissibility while having an excellent
effect of increasing the refractive index of a molded product
as compared to Comparative Example 1 to which no dye was
added. On the other hand, a molded product obtained in the
Comparative Example that did not include an anthraqui-
none-based dye was inferior to the molded bodies obtained
in the Examples in view of the visible light shielding
properties, the near-infrared transmissibility, and the refrac-
tive index increasing effect.

[0231] Furthermore, the molded bodies obtained in the
Examples are excellent in terms of heat resistance, moist
heat resistance, and ultraviolet resistance in a well-balanced
manner as compared to the Comparative Examples, and the
decrease in the visible light shielding effect and the decrease
in the near-infrared transmittance were suppressed.

[0232] This patent application claims priority on the basis
of Japanese Patent Application No. 2019-091098, filed on
May 14, 2019, the disclosure of which is incorporated herein
in its entirety by reference.

1. A resin composition for forming an optical component,
comprising: a cyclic olefin-based polymer and an anthra-
quinone-based dye,

wherein the cyclic olefin-based polymer includes at least

one selected from a copolymer of ethylene or an
a-olefin and a cyclic olefin, and a ring-opening poly-
mer of a cyclic olefin.

2. The resin composition for forming an optical compo-
nent according to claim 1,

wherein with regard to a molded product formed from the

resin composition for forming an optical component
and having a thickness of 1 mm, an average value of
transmittance at a wavelength of 850 to 1000 nm is
equal to or more than 85%, and an average value of
transmittance at a wavelength of 300 to 600 nm is equal
to or less than 1%.

3. The resin composition for forming an optical compo-
nent according to claim 1,

wherein with regard to a molded product formed from the

resin composition for forming an optical component
and having a thickness of 3 mm, a refractive index at
a wavelength of 830 nm is equal to or more than 1.50
and equal to or less than 1.70 at a measurement
temperature of 25° C.

4. The resin composition for forming an optical compo-
nent according to claim 1,

wherein the anthraquinone-based dye includes an anthra-

quinone-based dye having a maximum absorption
wavelength in a wavelength range of 550 to 800 nm.

5. The resin composition for forming an optical compo-
nent according to claim 1,

wherein the anthraquinone-based dye includes a com-

pound represented by the following General Formula
(Al):

(Al
Rl

R2

RIZ

RO

RIO

in General Formula (A1), R' to R'? each independently
represent a substituent, R* to R'? may be the same as or
different from each other and each represent a hydrogen
atom, a halogen atom, an alkyl group having 1 to 20
carbon atoms, an alkyl halide group having 1 to 20
carbon atoms, a cycloalkyl group having 3 to 15 carbon
atoms, an aromatic hydrocarbon group having 6 to 20
carbon atoms, a sulfo group, a sodium sulfonate group,
benzenesulfonic acid, or a derivative thereof.
6. The resin composition for forming an optical compo-
nent according to claim 1,
wherein a content of the anthraquinone-based dye in the
resin composition for forming an optical component is
equal to or more than 500 ppm and equal to or less than
10000 ppm with respect to the resin composition for
forming an optical component.
7. The resin composition for forming an optical compo-
nent according to claim 1,
wherein a refractive index at a wavelength of 830 nm of
a molded product formed from the resin composition
for forming an optical component is higher by equal to
or more than 0.00040 than a refractive index at a
wavelength of 830 nm of a molded product formed
from the cyclic olefin-based polymer.
8. The resin composition for forming an optical compo-
nent according to claim 1,
wherein with regard to a molded product formed from the
resin composition for forming an optical component
and having a thickness of 1 mm, a transmittance at a
wavelength of 850 nm is equal to or more than 20%.
9. A molded product obtained by molding the resin
composition for forming an optical component according to
claim 1.
10. An optical component comprising the molded product
according to claim 9.
11. The optical component according to claim 10,
wherein the optical component is a lens, a prism, or a light
guide plate.
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12. A resin composition for forming an optical compo-
nent, the resin composition comprising a resin and an
anthraquinone-based dye,

wherein the resin includes at least one selected from a

cyclic olefin-based polymer, a polycarbonate, an
acrylic resin, and a polyester,

with regard to a molded product formed from the resin

composition for forming an optical component and
having a thickness of 1 mm, an average value of
transmittance at a wavelength of 850 to 1000 nm is
equal to or more than 85%, and an average value of
transmittance at a wavelength of 300 to 600 nm is equal
to or less than 1%, and

with regard to a molded product formed from the resin

composition for forming an optical component and
having a thickness of 3 mm, a refractive index at a
wavelength of 830 nm is equal to or more than 1.50 and
equal to or less than 1.70 at a measurement temperature
of 25° C.



