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DESCRIPTION 

TITLE OF INVENTION: MONOMER COMPOSITION, METHACRYLIC RESIN 

COMPOSITION AND PRODUCTION METHOD THEREFOR, AND MOLDED 

RESIN OBJECT 

TECHNICAL FIELD 5 

[0001] 

The present invention relates to a monomer composition, a methacrylic resin 

composition and a production method therefor, and a molded resin object. 

Priority is claimed on Japanese Patent Application No. 2022-172929 and 

Japanese Patent Application No. 2022-172930, filed October 28, 2022, and Japanese 10 

Patent Application No. 2023-085752, filed May 24, 2023, the contents of which are 

incorporated herein by reference. 

BACKGROUND ART 

[0002] 

Methyl methacrylate (hereinafter, also referred to as “MMA”) is known to be 15 

extremely useful as a raw material for polymers having various uses.  For example, a 

methacrylic resin obtained by polymerization of MMA has excellent transparency, 

heat resistance, and weather resistance, and has well-balanced resin physical 

properties such as mechanical strength, thermal properties, and molding workability.  

Due to such excellent characteristics, the methacrylic resin is used in many 20 

applications such as a member for a vehicle, a member for medical use, a toy, a liquid 

container, an optical material, a signboard, a display, a decorative member, a building 

material, and a faceplate of an electronic device, and is particularly used for a member 

having translucency. 

[0003] 25 
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In the above-described application, when a member in which the methacrylic 

resin is used is installed in an environment exposed to light such as direct sunlight and 

an UV lamp, there is a problem in that the transparency of the methacrylic resin is 

greatly reduced.  Therefore, a methacrylic resin in which transparency is maintained 

even when exposed to light for a long time, that is, a methacrylic resin having 5 

excellent light stability has been required.  In the present specification, “UV” means 

light mainly including light in a wavelength range of 295 to 430 nm. 

[0004] 

As a technique for improving the light stability of the methacrylic resin, for 

example, Patent Document 1 discloses a methacrylic resin obtained by polymerizing a 10 

monomer such as methyl methacrylate in the presence of a light-stabilizing hindered 

amine compound having a specific structure.  Patent Document 2 discloses a 

methacrylic resin containing a polymer having a triazine-based compound as a 

structural unit. 

[0005] 15 

In addition, in order to maintain the quality of MMA, which is a raw material 

of the methacrylic resin, for example, Patent Document 3 discloses that a methyl ether 

of hydroquinone is used as a polymerization inhibitor.  Patent Document 4 discloses 

that N,N’-dialkyl-p-phenylenediamine or N-oxyl is used as a polymerization inhibitor.  

Patent Document 5 discloses that MMA is distilled in the presence of a phenol-based 20 

polymerization inhibitor. 

[0006] 

In addition, in the above-described application, when a member in which the 

methacrylic resin is used is installed for a long period of time in a high-temperature 

environment, there is a problem in that yellowish color (yellowing) occurs in the 25 
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methacrylic resin and the transparency is greatly reduced.  Therefore, a methacrylic 

resin in which transparency is maintained even when stored for a long period of time 

at a high temperature, that is, a methacrylic resin having excellent long-term thermal 

stability has been required. 

[0007] 5 

As a technique for improving the long-term thermal stability of the 

methacrylic resin, a method of adding an antioxidant to the methacrylic resin is 

known.  For example, Patent Document 6 discloses a stabilizer containing a 

phosphite compound and an antioxidant.  In addition, Patent Document 7 discloses a 

stabilizer composition containing phosphite esters and at least one stabilizer selected 10 

from a phenol-based stabilizer, a sulfur-based stabilizer, a phosphorus-based 

stabilizer, or a hindered amine stabilizer. 

Citation List 

Patent Documents 

[0008] 15 

Patent Document 1: Japanese Unexamined Patent Application, First 

Publication No. S55-139404 

Patent Document 2: Japanese Unexamined Patent Application, First 

Publication No. 2012-72333 

Patent Document 3: Japanese Unexamined Patent Application, First 20 

Publication No. 2004-155757 

Patent Document 4: Published Japanese Translation No. 2005-502695 of the 

PCT International Publication 

Patent Document 5: Published Japanese Translation No. H10-504553 of the 

PCT International Publication 25 
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Patent Document 6: Japanese Unexamined Patent Application, First 

Publication No. H5-86084 

Patent Document 7: Japanese Unexamined Patent Application, First 

Publication No. H11-222493 

SUMMARY OF INVENTION 5 

Technical Problem 

[0009] 

The methacrylic resin compositions disclosed in Patent Documents 1 and 2 

and the methacrylic resin compositions disclosed in Patent Documents 3 to 5, which 

are based on MMA as a raw material, all contain an additive.  Therefore, there is a 10 

problem in that although the addition of the additive improves the light stability of the 

methacrylic resin composition, coloration derived from the additive occurs. 

In addition, the methacrylic resin compositions containing the additive 

disclosed in Patent Documents 6 and 7 have a problem in that, although the long-term 

thermal stability of the methacrylic resin compositions is improved as the amount of 15 

the additive increases, coloration derived from the additive occurs.  Since the 

methacrylic resin compositions disclosed in Patent Documents 3 to 5, which are based 

on MMA as a raw material also contain an additive, even though the long-term 

thermal stability is improved, coloration may occur. 

Therefore, the methacrylic resin compositions of Patent Documents 1 to 7 20 

have a problem in that they cannot be used when a specific tone and transparency are 

required at the same time.  In addition, even when a polymerization inhibitor is 

added in order to maintain the quality of MMA, the quality of MMA may deteriorate 

during storage. 

[0010] 25 
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An object of the present invention is to provide a monomer composition to 

obtain a methacrylic resin composition having excellent light stability while 

maintaining transparency and heat resistance originally possessed by a methacrylic 

resin; a methacrylic resin composition and a production method therefor, and a 

molded resin object containing the methacrylic resin composition. 5 

[0011] 

Another object of the present invention is to provide a monomer composition 

to obtain a methacrylic resin composition having excellent long-term thermal stability 

while maintaining transparency and heat resistance originally possessed by a 

methacrylic resin; a methacrylic resin composition and a production method therefor, 10 

and a molded resin object containing the methacrylic resin composition. 

Solution to Problem 

[0012] 

The present inventors conducted intensive studies to achieve the 

aforementioned objects.  As a result, it was found that, in MMA in which quality is 15 

deteriorated during storage, an MMA concentration is decreased, and MMA dimers 

and methyl pyruvate are generated.  When the MMA contains the MMA dimer, 

physical properties of the methacrylic resin composition obtained by polymerization 

are adversely affected.  In addition, when the MMA contains the methyl pyruvate, 

coloration of the methacrylic resin composition obtained by polymerization increases.  20 

It was found that, when a monomer composition containing MMA contains a specific 

amount of an ester compound having an α-hydrogen in a specific structural formula, 

the quality stability during storage is improved, and the generation of the MMA dimer 

and methyl pyruvate is suppressed.  In addition, the present inventors found that, 

when a polymerizable composition containing such a monomer composition is 25 
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polymerized, a methacrylic resin composition having excellent light stability is 

obtained while maintaining transparency and heat resistance originally possessed by a 

methacrylic resin, thereby completing the present invention. 

[0013] 

In addition, the present inventors found that, when a monomer composition 5 

containing MMA contains a specific amount of an α,β-unsaturated carbonyl 

compound having a specific structural formula, the quality stability during storage is 

improved, and the generation of the MMA dimer and methyl pyruvate is suppressed.  

In addition, the present inventors found that, when a polymerizable composition 

containing such a monomer composition is polymerized, a methacrylic resin 10 

composition having excellent light stability is obtained while maintaining 

transparency and heat resistance originally possessed by a methacrylic resin, thereby 

completing the present invention. 

[0014] 

In addition, the present inventors found that, when a monomer composition 15 

containing MMA contains a specific amount of a pyrazine compound having a 

specific structural formula, the quality stability during storage is improved, and the 

generation of the MMA dimer and methyl pyruvate is suppressed.  In addition, the 

present inventors found that, when a polymerizable composition containing such a 

monomer composition is polymerized, a methacrylic resin composition having 20 

excellent long-term thermal stability is obtained while maintaining transparency and 

heat resistance originally possessed by a methacrylic resin, thereby completing the 

present invention. 

[0015] 

The gist of the present invention is as follows. 25 
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[1] A monomer composition, comprising: 

methyl methacrylate; and 

one compound (component A) selected from an ester compound having an α-

hydrogen (component A1) represented by Formula (1-1), an α,β-unsaturated carbonyl 

compound (component A21) represented by Formula (2-1), an α,β-unsaturated 5 

carboxylic acid ester (component A22) represented by Formula (2-2), or a pyrazine 

compound (component A3) represented by Formula (3-1), 

wherein, when the monomer composition contains component A1 and a 

concentration of component A1 with respect to a total mass of the monomer 

composition is indicated by XA1 (ppm by mass), XA1 is 5 to 10000 ppm by mass, 10 

when the monomer composition contains component A21 and a 

concentration of component A21 with respect to the total mass of the monomer 

composition is indicated by XA21 (ppm by mass), XA21 is 1 to 10000 ppm by mass, 

when the monomer composition contains component A22 and a 

concentration of component A22 with respect to the total mass of the monomer 15 

composition is indicated by XA22 (ppm by mass), XA22 is 1 to 10000 ppm by mass, 

and 

when the monomer composition contains component A3 and a concentration 

of component A3 with respect to the total mass of the monomer composition is 

indicated by XA3 (ppm by mass), XA3 is 1 ppm by mass or more, 20 

[Chemical Formula 1] 
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(in Formula (1-1), R11 and R12 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, R13 is an alkyl group having 1 to 5 carbon 

atoms, and any one or more of R11 to R13 is an alkyl group having 2 to 5 carbon 

atoms), 

[Chemical Formula 2] 5 

 

(in Formula (2-1), R21, R22, and R23 are each independently a hydrogen atom 

or an alkyl group having 1 to 5 carbon atoms, and R24 is an alkyl group having 1 to 5 

carbon atoms or an amino group), 

[Chemical Formula 3] 10 

 

(in Formula (2-2), R25, R26, and R27 are each independently a hydrogen atom 

or an alkyl group having 1 to 10 carbon atoms, R28 is an alkyl group having 1 to 10 

carbon atoms, and any one or more of R25 and R26 is an alkyl group having 1 to 10 

carbon atoms), 15 

[Chemical Formula 4] 

 

(in Formula (3-1), R31, R32, R33, and R34 are each independently a hydrogen 
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atom, an alkyl group having 1 to 5 carbon atoms, or an alkoxy group having 1 to 6 

carbon atoms). 

[2] The monomer composition according to [1], 

wherein component A is component A1. 

[3] The monomer composition according to [2], 5 

wherein XA1 is 10 to 5000 ppm by mass. 

[4] The monomer composition according to [2] or [3], 

wherein a molecular weight of component A1 is 200 or less. 

[5] The monomer composition according to any one of [2] to [4], 

wherein, in Formula (1-1), R11 and R12 are each independently a hydrogen 10 

atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl group, and 

R13 is a methyl group, an isobutyl group, or an isoamyl group. 

[6] The monomer composition according to any one of [2] to [5], 

wherein component A1 is at least one selected from the group consisting of 

isobutyl isobutyrate, methyl isovalerate, and isoamyl isobutyrate. 15 

[7] The monomer composition according to [1], 

wherein component A is component A21. 

[8] The monomer composition according to [7], 

wherein XA21 is 10 to 5000 ppm by mass. 

[9] The monomer composition according to [7] or [8], 20 

wherein a molecular weight of component A21 is 200 or less. 

[10] The monomer composition according to any one of [7] to [9], 

wherein, in Formula (2-1), R21, R22, and R23 are each independently a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group, and R24 is a methyl group or an amino group. 25 
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[11] The monomer composition according to any one of [7] to [10], 

wherein component A21 is at least one selected from the group consisting of 

isopropenyl methyl ketone and methacrylamide. 

[12] The monomer composition according to [1], 

wherein component A is component A22. 5 

[13] The monomer composition according to [12], 

wherein XA22 is 10 to 5000 ppm by mass. 

[14] The monomer composition according to [12] or [13], 

wherein a molecular weight of component A22 is 200 or less. 

[15] The monomer composition according to any one of [12] to [14], 10 

wherein, in Formula (2-2), R25, R26, and R27 are each independently a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group, and R28 is a methyl group, an ethyl group, an n-propyl group, an isopropyl 

group, an n-butyl group, an isobutyl group, or an isopentyl group. 

[16] The monomer composition according to any one of [12] to [15], 15 

wherein component A22 is at least one selected from the group consisting of 

methyl crotonate and methyl 3,3-dimethylacrylate. 

[17] The monomer composition according to [1], 

wherein component A is component A3. 

[18] The monomer composition according to [17], 20 

wherein XA3 is 1 to 10000 ppm by mass. 

[19] The monomer composition according to [17] or [18], 

wherein XA3 is 1 to 1000 ppm by mass. 

[20] The monomer composition according to any one of [17] to [19], 

wherein a molecular weight of component A3 is 200 or less. 25 
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[21] The monomer composition according to any one of [17] to [20], 

wherein, in Formula (3-1), R31, R32, R33, and R34 are each independently a 

hydrogen atom or an alkyl group having 1 to 5 carbon atoms. 

[22] The monomer composition according to any one of [17] to [21], 

wherein, in Formula (3-1), R31, R32, R33, and R34 are each independently a 5 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group. 

[23] The monomer composition according to any one of [17] to [22], 

wherein component A3 is at least one selected from the group consisting of 

2,3,5,6-tetramethylpyrazine and 2,3,5-trimethylpyrazine. 10 

[24] The monomer composition according to [1], further comprising: 

a polymerization inhibitor (component B1). 

[25] The monomer composition according to [24], 

wherein, when a concentration of component B1 with respect to the total 

mass of the monomer composition is indicated by XB1 (ppm by mass), XB1 is 1 to 15 

1000 ppm by mass. 

[26] The monomer composition according to [24] or [25], 

wherein, when the concentration of component A1 with respect to the total 

mass of the monomer composition is indicated by XA1 (ppm by mass) and a 

concentration of component B1 with respect to the total mass of the monomer 20 

composition is indicated by XB1 (ppm by mass), XB1/XA1 is 0.005 to 7. 

[27] The monomer composition according to [24], 

wherein, when a concentration of component B1 with respect to the total 

mass of the monomer composition is indicated by XB1 (ppm by mass), XB1 is 1 to 

2000 ppm by mass. 25 
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[28] The monomer composition according to [24] or [27], 

wherein, when the concentration of component A3 with respect to the total 

mass of the monomer composition is indicated by XA3 (ppm by mass) and a 

concentration of component B1 with respect to the total mass of the monomer 

composition is indicated by XB1 (ppm by mass), XB1/XA3 is 0.005 to 1000. 5 

[29] The monomer composition according to any one of [24] to [28], 

wherein component B1 is at least one polymerization inhibitor selected from 

the group consisting of a phenol-based compound, a quinone-based compound, a 

nitrobenzene-based compound, an N-oxyl-based compound, an amine-based 

compound, a phosphorus-containing compound, a sulfur-containing compound, an 10 

iron-containing compound, a copper-containing compound, and a manganese-

containing compound. 

[30] The monomer composition according to any one of [24] to [29], 

wherein component B1 is at least one polymerization inhibitor selected from 

the group consisting of a phenol-based compound, an N-oxyl-based compound, an 15 

amine-based compound, and a sulfur-containing compound. 

[31] The monomer composition according to [17], further comprising: 

an ester compound having an α-hydrogen (component B2) represented by 

Formula (3-2), 

[Chemical Formula 5] 20 

 

(in Formula (3-2), R35 and R36 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, and R37 is an alkyl group having 1 to 5 
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carbon atoms). 

[32] The monomer composition according to [31], 

wherein, when a concentration of component B2 with respect to the total 

mass of the monomer composition is indicated by XB2 (ppm by mass), XB2 is 5 to 

10000 ppm by mass. 5 

[33] The monomer composition according to [31] or [32], 

wherein, when a concentration of component B2 with respect to the total 

mass of the monomer composition is indicated by XB2 (ppm by mass), XB2/XA3 is 

0.005 to 1000. 

[34] The monomer composition according to any one of [31] to [33], 10 

wherein, in Formula (3-2), R35 and R36 are each independently a hydrogen 

atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl group, and 

R37 is a methyl group, an ethyl group, an n-propyl group, or an isopropyl group. 

[35] The monomer composition according to [17], further comprising: 

an α,β-unsaturated carbonyl compound (component B3) represented by 15 

Formula (3-3), 

[Chemical Formula 6] 

 

(in Formula (3-3), R38, R39, and R40 are each independently a hydrogen atom 

or an alkyl group having 1 to 10 carbon atoms, and R41 is an alkyl group having 1 to 20 

10 carbon atoms). 

[36] The monomer composition according to [35], 

wherein, when a concentration of component B3 is indicated by XB3 (ppm 
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by mass), XB3 is 5 to 10000 ppm by mass. 

[37] The monomer composition according to [35] or [36], 

wherein, when a concentration of component B3 is indicated by XB3 (ppm 

by mass), XB3/XA3 is 0.005 to 1000. 

[38] The monomer composition according to any one of [35] to [37], 5 

wherein, in Formula (3-3), R38, R39, and R40 are each independently a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group, and R41 is a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group. 

[39] The monomer composition according to any one of [1] to [38], 10 

wherein, when a concentration of the methyl methacrylate with respect to the 

total mass of the monomer composition is indicated by XM (% by mass), XM is 85% 

by mass or more. 

[40] The monomer composition according to any one of [1] to [39], further 

comprising: 15 

an acrylic acid ester. 

[41] The monomer composition according to [40], 

wherein the acrylic acid ester is at least one selected from the group 

consisting of methyl acrylate, ethyl acrylate, and n-butyl acrylate. 

[42] The monomer composition according to any one of [1] to [41], further 20 

comprising: 

styrene. 

[43] A production method for a methacrylic resin composition, comprising: 

a step of radically polymerizing a polymerizable composition containing the 

monomer composition according to any one of [1] to [42]. 25 
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[44] A methacrylic resin composition, comprising: 

a polymer of the monomer composition according to any one of [1] to [42]. 

[45] A methacrylic resin composition, comprising: 

a methacrylic polymer; and 

one compound (component A) selected from an ester compound having an α-5 

hydrogen (component A1) represented by Formula (1-1), an α,β-unsaturated carbonyl 

compound (component A21) represented by Formula (2-1), an α,β-unsaturated 

carboxylic acid ester (component A22) represented by Formula (2-2), or a pyrazine 

compound (component A3) represented by Formula (3-1), 

wherein, when the methacrylic resin composition contains component A1 and 10 

a concentration of component A1 with respect to a total mass of the methacrylic resin 

composition is indicated by YA1 (ppm by mass), YA1 is 5 to 10000 ppm by mass, 

when the methacrylic resin composition contains component A21 and a 

concentration of component A21 with respect to the total mass of the methacrylic 

resin composition is indicated by YA21 (ppm by mass), YA21 is 0.1 to 4000 ppm by 15 

mass, 

when the methacrylic resin composition contains component A22 and a 

concentration of component A22 with respect to the total mass of the methacrylic 

resin composition is indicated by YA22 (ppm by mass), YA22 is 1 to 10000 ppm by 

mass, and 20 

when the methacrylic resin composition contains component A3 and a 

concentration of component A3 with respect to the total mass of the methacrylic resin 

composition is indicated by YA3 (ppm by mass), YA3 is 1 ppm by mass or more, 

[Chemical Formula 7] 
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(in Formula (1-1), R11 and R12 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, R13 is an alkyl group having 1 to 5 carbon 

atoms, and any one or more of R11 to R13 is an alkyl group having 2 to 5 carbon 

atoms), 5 

[Chemical Formula 8] 

 

(in Formula (2-1), R21, R22, and R23 are each independently a hydrogen atom 

or an alkyl group having 1 to 5 carbon atoms, and R24 is an alkyl group having 1 to 5 

carbon atoms or an amino group), 10 

[Chemical Formula 9] 

 

(in Formula (2-2), R25, R26, and R27 are each independently a hydrogen atom 

or an alkyl group having 1 to 10 carbon atoms, R28 is an alkyl group having 1 to 10 

carbon atoms, and any one or more of R25 and R26 is an alkyl group having 1 to 10 15 

carbon atoms), 

[Chemical Formula 10] 
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(in Formula (3-1), R31, R32, R33, and R34 are each independently a hydrogen 

atom, an alkyl group having 1 to 5 carbon atoms, or an alkoxy group having 1 to 6 

carbon atoms). 

[46] The methacrylic resin composition according to [45], 5 

wherein component A is component A1. 

[47] The methacrylic resin composition according to [46], 

wherein YA1 is 10 to 5000 ppm by mass. 

[48] The methacrylic resin composition according to [46] or [47], 

wherein, in Formula (1-1), R11 and R12 are each independently a hydrogen 10 

atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl group, and 

R13 is a methyl group, an isobutyl group, or an isoamyl group. 

[49] The methacrylic resin composition according to any one of [46] to [48], 

wherein component A1 is at least one selected from the group consisting of 

isobutyl isobutyrate, methyl isovalerate, and isoamyl isobutyrate. 15 

[50] The methacrylic resin composition according to [45], 

wherein component A is component A21. 

[51] The methacrylic resin composition according to [50], 

wherein YA21 is 1 to 4000 ppm by mass. 

[52] The methacrylic resin composition according to [50], 20 

wherein YA21 is 10 to 1000 ppm by mass. 

[53] The methacrylic resin composition according to [50] or [51], 

wherein, in Formula (2-1), R21, R22, and R23 are each independently a 
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hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group, and R24 is a methyl group or an amino group. 

[54] The methacrylic resin composition according to any one of [50] to [53], 

wherein component A21 is at least one selected from the group consisting of 

isopropenyl methyl ketone and methacrylamide. 5 

[55] The methacrylic resin composition according to [45], 

wherein component A is component A22. 

[56] The methacrylic resin composition according to [55], 

wherein YA22 is 10 to 5000 ppm by mass. 

[57] The methacrylic resin composition according to [55] or [56], 10 

wherein, in Formula (2-2), R25, R26, and R27 are each independently a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group, and R28 is a methyl group, an ethyl group, an n-propyl group, an isopropyl 

group, an n-butyl group, an isobutyl group, or an isopentyl group. 

[58] The methacrylic resin composition according to any one of [55] to [57], 15 

wherein component A22 is at least one selected from the group consisting of 

methyl crotonate and methyl 3,3-dimethylacrylate. 

[59] The methacrylic resin composition according to [45], 

wherein component A is component A3. 

[60] The methacrylic resin composition according to [59], 20 

wherein YA3 is 1 to 10000 ppm by mass. 

[61] The methacrylic resin composition according to [59], 

wherein YA3 is 1 to 1000 ppm by mass. 

[62] The methacrylic resin composition according to any one of [59] to [61], 

wherein, in Formula (3-1), R31, R32, R33, and R34 are each independently a 25 
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hydrogen atom or an alkyl group having 1 to 5 carbon atoms. 

[63] The methacrylic resin composition according to any one of [59] to [62], 

wherein, in Formula (3-1), R31, R32, R33, and R34 are each independently a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group. 5 

[64] The methacrylic resin composition according to any one of [59] to [63], 

wherein component A3 is at least one selected from the group consisting of 

2,3,5,6-tetramethylpyrazine and 2,3,5-trimethylpyrazine. 

[65] The methacrylic resin composition according to any one of [45] to [64], 

further comprising: 10 

a polymerization inhibitor (component B1). 

[66] The methacrylic resin composition according to [65], 

wherein, when a concentration of component B1 with respect to the total 

mass of the methacrylic resin composition is indicated by YB1 (ppm by mass), YB1 is 

1 to 2000 ppm by mass. 15 

[67] The methacrylic resin composition according to [65] or [66], 

wherein, when a concentration of component B1 with respect to the total 

mass of the methacrylic resin composition is indicated by YB1 (ppm by mass), 

YB1/YA3 is 0.005 to 1000. 

[68] The methacrylic resin composition according to any one of [65] to [67], 20 

wherein component B1 is at least one polymerization inhibitor selected from 

the group consisting of a phenol-based compound, a quinone-based compound, a 

nitrobenzene-based compound, an N-oxyl-based compound, an amine-based 

compound, a phosphorus-containing compound, a sulfur-containing compound, an 

iron-containing compound, a copper-containing compound, and a manganese-25 
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containing compound. 

[69] The methacrylic resin composition according to any one of [65] to [68], 

wherein component B1 is at least one polymerization inhibitor selected from 

the group consisting of a phenol-based compound, an N-oxyl-based compound, an 

amine-based compound, and a sulfur-containing compound. 5 

[70] The methacrylic resin composition according to [59], further 

comprising: 

an ester compound having an α-hydrogen (component B2) represented by 

Formula (3-2), 

[Chemical Formula 11] 10 

 

(in Formula (3-2), R35 and R36 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, and R37 is an alkyl group having 1 to 5 

carbon atoms). 

[71] The methacrylic resin composition according to [70], 15 

wherein, when a concentration of component B2 with respect to the total 

mass of the methacrylic resin composition is indicated by YB2 (ppm by mass), YB2 is 

5 to 10000 ppm by mass. 

[72] The methacrylic resin composition according to [70] or [71], 

wherein, when a concentration of component B2 with respect to the total 20 

mass of the methacrylic resin composition is indicated by YB2 (ppm by mass), 

YB2/YA3 is 0.005 to 1000. 

[73] The methacrylic resin composition according to any one of [70] to [72], 
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wherein, in Formula (3-2), R35 and R36 are each independently a hydrogen 

atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl group, and 

R37 is a methyl group, an ethyl group, an n-propyl group, or an isopropyl group. 

[74] The methacrylic resin composition according to [59], further 

comprising: 5 

an α,β-unsaturated carbonyl compound (component B3) represented by 

Formula (3-3), 

[Chemical Formula 12] 

 

(in Formula (3-3), R38, R39, and R40 are each independently a hydrogen atom 10 

or an alkyl group having 1 to 10 carbon atoms, and R41 is an alkyl group having 1 to 

10 carbon atoms). 

[75] The methacrylic resin composition according to [74], 

wherein, when a concentration of component B3 with respect to the total 

mass of the methacrylic resin composition is indicated by YB3 (ppm by mass), YB3 is 15 

5 to 10000 ppm by mass. 

[76] The methacrylic resin composition according to [74] or [75], 

wherein, when a concentration of component B3 with respect to the total 

mass of the methacrylic resin composition is indicated by YB3 (ppm by mass), 

YB3/YA3 is 0.005 to 1000. 20 

[77] The methacrylic resin composition according to any one of [74] to [76], 

wherein, in Formula (3-3), R38, R39, and R40 are each independently a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 
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group, and R41 is a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group. 

[78] The methacrylic resin composition according to any one of [45] to [77], 

wherein the methacrylic polymer includes, with respect to a total mass of the 

methacrylic polymer, 70% to 100% by mass of a repeating unit derived from methyl 5 

methacrylate and 0% to 30% by mass of a repeating unit derived from an acrylic acid 

ester. 

[79] The methacrylic resin composition according to any one of [45] to [77], 

wherein the methacrylic polymer includes, with respect to a total mass of the 

methacrylic polymer, 50% to 100% by mass of a repeating unit derived from methyl 10 

methacrylate and 0% to 50% by mass of a repeating unit derived from styrene. 

[80] A molded resin object, comprising: 

the methacrylic resin composition according to any one of [45] to [79]. 

Advantageous Effects of Invention 

[0016] 15 

According to the embodiments in which component A1, component A21, or 

component A22 is used, it is possible to provide a methacrylic resin composition 

having excellent light stability while maintaining transparency and heat resistance 

originally possessed by a methacrylic resin, and a monomer composition having high 

quality stability to obtain the methacrylic resin composition. 20 

[0017] 

According to the embodiment in which component A3 is used, it is possible 

to provide a methacrylic resin composition having excellent long-term thermal 

stability while maintaining transparency and heat resistance originally possessed by a 

methacrylic resin, and a monomer composition having high quality stability to obtain 25 
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a methacrylic resin composition. 

DESCRIPTION OF EMBODIMENTS 

[0018] 

Hereinafter, embodiments according to the present invention will be 

described, but the present invention is not limited to the following. 5 

In the present specification, a numerical value range represented using “to” 

means a range including the numerical values written before and after “to” as a lower 

limit value and an upper limit value, and “A to B” means A or more and B or less. 

[0019] 

As described later, the monomer composition and the methacrylic resin 10 

composition according to the embodiment contain a specific amount of one 

component A selected from component A1, component A21, component A22, or 

component A3. 

Hereinafter, embodiments containing each component will be described. 

[0020] 15 

<<First embodiment>> 

[1. Monomer composition] 

The monomer composition according to a first embodiment contains MMA 

and an ester compound having an α-hydrogen (component A1) represented by 

Formula (1-1). 20 

[0021] 

[Chemical Formula 13] 
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[0022] 

In Formula (1-1), R11 and R12 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, and R13 is an alkyl group having 1 to 5 

carbon atoms.  In addition, any one or more of R11 to R13 is an alkyl group having 2 5 

to 5 carbon atoms. 

[0023] 

When a concentration of component A1 with respect to the total mass of the 

monomer composition according to the first embodiment is indicated by XA1 (ppm 

by mass), XA1 is 5 to 10,000 ppm by mass. 10 

It is preferable that the monomer composition according to the first 

embodiment further contain a polymerization inhibitor (component B1).  In addition, 

the monomer composition may contain a monomer other than MMA, other 

compounds (component C), or water, as long as the effect of the present invention is 

not impaired. 15 

Hereinafter, each item will be described in detail. 

[0024] 

<1-1. Methyl methacrylate> 

The monomer composition according to the first embodiment contains 

MMA.  The MMA can be produced by, for example, an acetone cyanohydrin 20 

method, a new acetone cyanohydrin method, a C4 direct oxidation method, a direct 

metal method, an ethylene method, a new ethylene method, or the like.  The MMA 
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contained in the monomer composition is preferably produced by a C4 direct 

oxidation method, and more preferably produced by a C4 direct oxidation method 

using isobutanol derived from a biomass as a starting raw material. 

[0025] 

<1-2. Component A1> 5 

The monomer composition according to the first embodiment contains an 

ester compound having an α-hydrogen (component A1) represented by Formula (1-1).  

In the present specification, the “α-hydrogen” represents a hydrogen atom bonded to a 

carbon atom adjacent to a carbon atom of a carbonyl group.  When the monomer 

composition contains component A1, the generation of the MMA dimer and methyl 10 

pyruvate can be suppressed.  The reason for this is presumed as follows. 

[0026] 

Since an ester compound having an α-hydrogen has weak acidity and can 

trap an anion, component A1 can suppress a dimerization reaction of MMA by an 

anion mechanism.  In addition, methyl pyruvate is generated by oxidizing MMA 15 

with a hydroxyl radical and an oxygen molecule.  Component A1 can trap a radical 

intermediate generated by a reaction between the hydroxyl radical and MMA, and 

return the intermediate to MMA.  Therefore, it is presumed that the generation of the 

MMA dimer and methyl pyruvate is suppressed. 

[0027] 20 

A molecular weight of component A1 is preferably 200 or less.  When the 

molecular weight thereof is 200 or less, the number of α-hydrogens per unit mass in 

component A1 can be increased, and thus the effect of the present invention can be 

obtained with a smaller mass.  The molecular weight of component A1 is more 

preferably 190 or less, still more preferably 180 or less, and particularly preferably 25 
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170 or less. 

[0028] 

R11 and R12 in Formula (1-1) are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms.  R11 and R12 may be the same as or different 

from each other.  In addition, R13 in Formula (1-1) is an alkyl group having 1 to 5 5 

carbon atoms.  R13 and R11, or R13 and R12 may be the same as or different from each 

other.  In addition, any one or more of R11 to R13 is an alkyl group having 2 to 5 

carbon atoms. 

[0029] 

In general, the α-hydrogen of the ester compound has a property of reacting 10 

with an anion or a radical, but reactivity may be reduced depending on the type of a 

substituent.  When R11, R12, and R13 satisfy the above-described conditions, the 

reactivity of the α-hydrogen of component A1 with an anion or a radical is 

maintained, and thus the effect of the present invention can be obtained.  It is 

preferable that R11 and R12 be each independently a hydrogen atom or an alkyl group 15 

having 1 to 5 carbon atoms, and the total number of carbon atoms in R11 and R12 be 1 

to 10; it is more preferable that R11 and R12 be each independently a hydrogen atom, a 

methyl group, an ethyl group, an n-propyl group, an isopropyl group, an n-butyl 

group, a 1-methylpropyl group, or a 2-methylpropyl group, and the total number of 

carbon atoms in R11 and R12 be 1 to 8; and it is still more preferable that R11 and R12 20 

be each independently a hydrogen atom, a methyl group, an ethyl group, an n-propyl 

group, or an isopropyl group, and the total number of carbon atoms in R11 and R12 be 

1 to 6.  In addition, R13 is preferably a methyl group, an ethyl group, an n-propyl 

group, an isopropyl group, a 1-methylpropyl group, a 2-methylpropyl group, an n-

pentyl group, a 1-methylbutyl group, a 2-methylbutyl group, a 3-methylbutyl group, a 25 
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1-ethylpropyl group, a 2-ethylpropyl group, or a 1,2-dimethylpropyl group; more 

preferably an ethyl group, an n-propyl group, an isopropyl group, a 1-methylpropyl 

group, a 2-methylpropyl group, an n-pentyl group, a 1-methylbutyl group, a 2-

methylbutyl group, a 3-methylbutyl group, a 1-ethylpropyl group, a 2-ethylpropyl 

group, or a 1,2-dimethylpropyl group; still more preferably an n-propyl group, an 5 

isopropyl group, a 1-methylpropyl group, a 2-methylpropyl group, an n-pentyl group, 

a 1-methylbutyl group, a 2-methylbutyl group, a 3-methylbutyl group, a 1-ethylpropyl 

group, a 2-ethylpropyl group, or a 1,2-dimethylpropyl group; particularly preferably a 

1-methylpropyl group, a 2-methylpropyl group, an n-pentyl group, a 1-methylbutyl 

group, a 2-methylbutyl group, a 3-methylbutyl group, a 1-ethylpropyl group, a 2-10 

ethylpropyl group, or a 1,2-dimethylpropyl group; and most preferably a 2-

methylpropyl group or a 3-methylbutyl group.  Since these groups are substituents 

having high stability, component A1 can be prevented from being changed into other 

compounds during storage. 

[0030] 15 

Among the compounds satisfying the above-described conditions, from the 

viewpoint of quality stability of the monomer composition during storage and quality 

of the methacrylic resin composition obtained by polymerizing the monomer 

composition, component A1 is more preferably at least one selected from the group 

consisting of isobutyl isobutyrate, methyl isovalerate, and isoamyl isobutyrate, and 20 

more preferably at least one selected from the group consisting of isobutyl isobutyrate 

and isoamyl isobutyrate. 

Component A1 may be one kind or two or more kinds. 

[0031] 

<1-3. Component B1> 25 
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The monomer composition according to the first embodiment preferably 

contains a polymerization inhibitor (component B1).  In the present specification, the 

“polymerization inhibitor” means a compound having a function of suppressing the 

polymerization reaction of MMA.  Examples of the polymerization inhibitor include 

a phenol-based compound, a quinone-based compound, a nitrobenzene-based 5 

compound, an N-oxyl-based compound, an amine-based compound, a phosphorus-

containing compound, a sulfur-containing compound, an iron-containing compound, a 

copper-containing compound, and a manganese-containing compound. 

By containing component B1, it is possible to suppress the dimerization 

reaction of MMA by a radical mechanism during the storage of MMA.  In addition, 10 

component B can trap the above-described hydroxyl radical generated during the 

storage of MMA.  That is, when the monomer composition contains component B1 

in addition to component A1, the generated amount of the methyl pyruvate can be 

reduced by two different mechanisms in which the hydroxyl radical generated by 

component B1 is removed and the radical intermediate generated by the reaction 15 

between the hydroxy radical and MMA is trapped by component A1, and the 

intermediate is returned to MMA.  Therefore, it is considered that the generation of 

the MMA dimer and methyl pyruvate can be efficiently suppressed. 

[0032] 

Examples of the polymerization inhibitor as the phenol-based compound 20 

include alkylphenol, hydroxyphenol, aminophenol, nitrophenol, nitrosophenol, 

alkoxyphenol, and tocopherol. 

[0033] 

Examples of the alkylphenol include o-cresol, m-cresol, p-cresol, 2-t-butyl-4-

methylphenol, 2,4-dimethyl-6-t-butylphenol, 2,6-di-t-butyl-4-methylphenol, 2-t-25 
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butylphenol, 4-t-butylphenol, 2,4-di-t-butylphenol, 2-methyl-4-t-butylphenol, 4-t-

butyl-2,6-dimethylphenol, 2,2’-methylenebis(6-t-butyl-4-methylphenol), 2,2’-

methylenebis(4-ethyl-6-t-butylphenol), 4,4’-thiobis(3-methyl-6-t-butylphenol), and 

3,5-di-t-butyl-4-hydroxytoluene. 

[0034] 5 

Examples of the hydroxyphenol include hydroquinone, 2-

methylhydroquinone, 2-t-butylhydroquinone, 2,5-di-t-butylhydroquinone, 2,6-di-t-

butylhydroquinone, 2,5-di-t-amylhydroquinone, 2-t-butylmethoxyhydroquinone, 

2,3,5-trimethylhydroquinone, 2,5-dichlorohydroquinone, 1,2-dihydroxybenzene, 2-

acetylhydroquinone, 4-methylcatechol, 4-t-butylcatechol, 2-methylresorcinol, 4-10 

methylresorcinol, and 2,3-dihydroxyacetophenone. 

[0035] 

Examples of the aminophenol include o-aminophenol, m-aminophenol, p-

aminophenol, 2-(N,N-dimethylamino)phenol, and 4-(ethylamino)phenol. 

[0036] 15 

Examples of the nitrophenol include o-nitrophenol, m-nitrophenol, p-

nitrophenol, and 2,4-dinitrophenol. 

[0037] 

Examples of the nitrosophenol include o-nitrosophenol, m-nitrosophenol, p-

nitrosophenol, and α-nitroso-β-naphthol. 20 

[0038] 

Examples of the alkoxyphenol include 2-methoxyphenol, 2-ethoxyphenol, 2-

isopropoxyphenol, 2-t-butoxyphenol, 4-methoxyphenol, 4-ethoxyphenol, 4-

propoxyphenol, 4-butoxyphenol, 4-t-butoxyphenol, 4-heptoxyphenol, hydroquinone 

monobenzyl ether, t-butyl-4-methoxyphenol, di-t-butyl-4-methoxyphenol, pyrogallol-25 
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1,2-dimethylether, and hydroquinone monobenzate. 

[0039] 

Examples of the tocopherol include α-tocopherol and 2,3-dihydro-2,2-

dimethyl-7-hydroxybenzofuran. 

[0040] 5 

Examples of the polymerization inhibitor as the quinone-based compound 

include p-benzoquinone, chloro-p-benzoquinone, 2,5-dichloro-p-benzoquinone, 2,6-

dichloro-p-benzoquinone, tetrachloro-p-benzoquinone, tetrabromo-p-benzoquinone, 

2,3-dimethyl-p-benzoquinone, 2,5-dimethyl-p-benzoquinone, methoxy-p-

benzoquinone, and methyl-p-benzoquinone. 10 

[0041] 

Examples of the polymerization inhibitor as the nitrobenzene-based 

compound include nitrobenzene, o-dinitrobenzene, m-dinitrobenzene, p-

dinitrobenzene, 2,4-dinitrotoluene, dinitrodurene, and 2,2-diphenyl-1-picrylhydrazine. 

[0042] 15 

Examples of the polymerization inhibitor as the N-oxyl-based compound 

include 4-hydroxy-2,2,6,6-tetramethyl-piperidine-N-oxyl, 4-oxo-2,2,6,6-tetramethyl-

piperidine-N-oxyl, 4-acetoxy-2,2,6,6-tetramethyl-piperidine-N-oxyl, 2,2,6,6-

tetramethyl-piperidine-N-oxyl, piperidine-1-oxyl, 4-(dimethylamino)-2,2,6,6-

tetramethyl-piperidine-N-oxyl, 4-amino-2,2,6,6-tetramethyl-piperidine-N-oxyl, 4-20 

ethenoloxy-2,2,6,6-tetramethyl-piperidine-N-oxyl, 4-benzoyloxy-2,2,6,6-tetramethyl-

piperidine-N-oxyl, 2,2,5,5-tetramethyl-piperidine-N-oxyl, 3-amino-2,2,5,5-

tetramethyl-piperidine-N-oxyl, 4,4’,4’’-tris(2,2,6,6-tetramethyl-piperidine-N-

oxyl)phosphite, 3-oxo-2,2,5,5-tetramethylpyrrolidine-N-oxyl, pyrrolidine-1-oxyl, 

2,2,5,5-tetramethyl-1-oxa-3-azacyclopentyl-3-oxy, 2,2,5,5-tetramethyl-3-pyrrolinyl-1-25 



 31 

oxy-3-carboxylic acid, 2,2,3,3,5,5,6,6-octamethyl-1,4-diazacyclohexyl-1,4-dioxy, di-

tert-butyl nitroxide, and di-tert-amyl nitroxide. 

[0043] 

Examples of the polymerization inhibitor as the amine-based compound 

include N,N-diphenylamine, alkylated diphenylamine, 4,4’-dicamyl-diphenylamine, 5 

4,4’-dioctyldiphenylamine, 4-aminodiphenylamine, p-nitrosodiphenylamine, N-

nitrosodinaphthylamine, N-nitrosodiphenylamine, N-nitrosophenylnaphthylamine, N-

nitrosophenylhydroxylamine, N,N’-dialkyl-p-phenylenediamine (alkyl groups may be 

the same as or different from each other, each independently have 1 to 4 carbon 

atoms, and may be linear or branched), N,N’-diphenyl-p-phenylenediamine, N-10 

phenyl-N’-isopropyl-p-phenylenediamine, N-(1,3-dimethylbutyl)-N’-phenyl-1,4-

phenylenediamine, N,N’-di-2-naphthyl-p-phenylenediamine, N,N-

diethylhydroxylamine, 1,4-benzenediamine, N-(1,4-dimethylpentyl)-N’-phenyl-1,4-

benzenediamine, N-(1,3-dimethylbutyl)-N’-phenyl-1,4-benzenediamine, 6-ethoxy-

2,2,4-trimethyl-1,2-dihydroquinoline, 2,2,4-trimethyl-1,2-dihydroquinoline polymer, 15 

aldol-α-naphthylamine, N-phenyl-β-naphthylamine, 4-hydroxy-2,2,6,6-

tetramethylpiperidine, 4-benzoyloxy-2,2,6,6-tetramethylpiperidine, 1,4-dihydroxy-

2,2,6,6-tetramethylpiperidine, and 1-hydroxy-4-benzoyloxy-2,2,6,6-

tetramethylpiperidine. 

[0044] 20 

Examples of the polymerization inhibitor as the phosphorus-containing 

compound include triphenylphosphine, triphenylphosphite, triethylphosphite, 

tris(isodecyl)phosphite, tris(tridecyl)phosphite, phenyldiisooctylphosphite, 

phenyldiisodecylphosphite, phenyldi(tridecyl)phosphite, diphenyliisooctylphosphite, 

diphenyldiisodecylphosphite, diphenyldi(tridecyl)phosphite, phosphonic acid [1,1-25 
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diphenyl-4,4’-diylbistetraxis-2,4-bis(1,1-dimethylethyl)phenyl] ester, 

tris(nonylphenyl)phosphite, 4,4’-isopropylidenediphenol alkylphosphite, tris(2,4-di-

tert-butylphenyl)phosphite, tris(biphenyl)phosphite, distearyl pentaerythritol 

diphosphite, di(2,4-di-tert-butylphenyl)pentaerythritol diphosphite, 

di(nonylphenyl)pentaerythritol diphosphite, phenyl bisphenol A pentaerythritol 5 

diphosphite, tetra(tridecyl)-4,4’-butylidenebis(3-methyl-6-tert-butylphenol) 

diphosphite, hexa(tridecyl)-1,1,3-tris(2-methyl-4-hydroxy-5-tert-

butylphenyl)butanetriphosphite, 3,5-di-tert-butyl-4-hydroxybenzyl phosphate diethyl 

ester, sodium-bis(4-tert-butylphenyl)phosphate, sodium-2,2’-methylene-bis(4,6-di-

tert-butylphenyl)phosphate, and 1,3-bis(diphenoxyphosphoryloxy)benzene. 10 

[0045] 

Examples of the polymerization inhibitor as the sulfur-containing compound 

include diphenyl sulfide, phenothiazine, 3-oxophenothiazine, 5-oxophenothiazine, a 

phenothiazine dimer, 1,4-dimercaptobenzene, 1,2-dimercaptobenzene, 2-

mercaptophenol, 4-mercaptophenol, 2-(methylthio)phenol, 3,7-15 

bis(dimethylamino)phenothiazinium chloride, and sulfur (simple substance). 

[0046] 

Examples of the polymerization inhibitor as the iron-containing compound 

include iron (III) chloride. 

[0047] 20 

Examples of the polymerization inhibitor as the copper-containing compound 

include copper dimethyldithiocarbamate, copper diethyldithiocarbamate, copper 

dibutyldithiocarbamate, copper salicylate, copper acetate, copper thiocyanate, copper 

nitrate, copper chloride, copper carbonate, copper hydroxide, copper acrylate, and 

copper methacrylate. 25 
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[0048] 

Examples of the polymerization inhibitor as the manganese-containing 

compound include manganese dialkyldithiocarbamate (alkyl group is any of a methyl 

group, an ethyl group, a propyl group, or a butyl group, and the alkyl groups may be 

the same as or different from each other), manganese diphenyldithiocarbamate, 5 

manganese formate, manganese acetate, manganese octanoate, manganese 

naphthenate, manganese permanganate, and manganese salt of 

ethylenediaminetetraacetic acid. 

[0049] 

Among these, from the viewpoint of quality stability of the monomer 10 

composition during storage, component B1 is preferably at least one polymerization 

inhibitor selected from the group consisting of a phenol-based compound, an N-oxyl-

based compound, an amine-based compound, and a sulfur-containing compound; 

more preferably at least one polymerization inhibitor selected from the group 

consisting of hydroquinone, 4-methoxyphenol, 2,4-dimethyl-6-t-butylphenol, 2,6-di-t-15 

butyl-4-methylphenol, 4-hydroxy-2,2,6,6-tetramethylpiperidine-N-oxyl, N,N-

diphenylamine, N-nitrosodiphenylamine, and phenothiazine; still more preferably at 

least one polymerization inhibitor selected from the group consisting of 

hydroquinone, 4-methoxyphenol, 2,4-dimethyl-6-t-butylphenol, 2,6-di-t-butyl-4-

methylphenol, N,N-diphenylamine, N-nitrosodiphenylamine, and phenothiazine; even 20 

more preferably hydroquinone, 4-methoxyphenol, 2,4-dimethyl-6-t-butylphenol, N,N-

diphenylamine, N-nitrosodiphenylamine, or phenothiazine; particularly preferably 

hydroquinone, 4-methoxyphenol, 2,4-dimethyl-6-t-butylphenol, or phenothiazine; and 

especially preferably hydroquinone, 4-methoxyphenol, 2,4-dimethyl-6-t-butylphenol, 

or phenothiazine. 25 



 34 

[0050] 

Component B1 may be one kind or two or more kinds. 

When the monomer composition contains a compound corresponding to both 

component A1 and component B1, the compound is regarded as component A1.  

That is, when the monomer composition contains component A1 and component B1, 5 

it means that the monomer composition contains another component B1 different 

from the compound.  When the monomer composition contains two or more kinds of 

compounds corresponding to both component A1 and component B1, a compound 

having the highest molar concentration in the monomer composition is regarded as 

component A1, and the other compounds are regarded as component B1. 10 

[0051] 

<1-4. Monomer other than methyl methacrylate> 

The monomer composition according to the first embodiment may contain a 

monomer other than MMA.  In the present specification, the “monomer” means an 

unpolymerized compound having a polymerizable functional group.  Examples of 15 

the monomer other than MMA include monomers shown in the following (1) to (16).  

One kind of the monomer shown in the following (1) to (16) can be used alone, or two 

or more kinds thereof can be used in any ratio and combination. 

[0052] 

(1) Methacrylic acid ester: 20 

for example, ethyl methacrylate, isopropyl methacrylate, n-butyl 

methacrylate, iso-butyl methacrylate, tert-butyl methacrylate, 2-ethylhexyl 

methacrylate, phenyl methacrylate, or benzyl methacrylate, 

(2) Acrylic acid ester: 

for example, methyl acrylate, ethyl acrylate, n-butyl acrylate, iso-butyl 25 
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acrylate, tert-butyl acrylate, or 2-ethylhexyl acrylate, 

(3) Unsaturated carboxylic acid: 

for example, acrylic acid, methacrylic acid, maleic acid, or itaconic acid, 

(4) Unsaturated carboxylic acid anhydride: 

for example, maleic acid anhydride or itaconic acid anhydride, 5 

(5) Maleimide: 

for example, N-phenylmaleimide or N-cyclohexylmaleimide, 

(6) Hydroxy group-containing vinyl monomer: 

for example, 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, or 2-

hydroxypropyl methacrylate, 10 

(7) Vinyl ester: 

for example, vinyl acetate or vinyl benzoate, 

(8) vinyl chloride, vinylidene chloride, or derivatives thereof, 

(9) Nitrogen-containing vinyl monomer: 

for example, methacrylic amide or acrylonitrile, 15 

(10) Epoxy group-containing monomer: 

for example, glycidyl acrylate or glycidyl methacrylate, 

(11) Aromatic vinyl monomer: 

for example, styrene or α-methylstyrene, 

(12) Alkanediol di(meth)acrylate: 20 

for example, ethylene glycol di(meth)acrylate, 1,2-propylene glycol 

di(meth)acrylate, 1,3-butylene glycol di(meth)acrylate, or 1,6-hexanediol 

di(meth)acrylate, 

(13) Polyoxyalkylene glycol di(meth)acrylate: 

for example, diethylene glycol di(meth)acrylate, dipropylene glycol 25 



 36 

di(meth)acrylate, triethylene glycol (meth)acrylate, tetraethylene glycol 

di(meth)acrylate, polyethylene glycol di(meth)acrylate, or neopentyl glycol 

di(meth)acrylate; here, “(meth)acrylate” means at least one selected from “acrylate” 

or “methacrylate”, 

(14) Vinyl monomer having two or more ethylenically unsaturated bonds in 5 

the molecule: 

for example, divinylbenzene, 

(15) Unsaturated polyester prepolymer obtained from at least one polyvalent 

carboxylic acid including an ethylenically unsaturated polycarboxylic acid and at least 

one diol, 10 

(16) Vinyl ester prepolymer obtained by acrylic-modifying a terminal of 

epoxy group. 

[0053] 

A methacrylic polymer contained in a methacrylic resin composition 

according to a first embodiment, which will be described later, is preferably a 15 

copolymer including a repeating unit derived from MMA and a repeating unit derived 

from a vinyl monomer copolymerizable with MMA, and the vinyl monomer is 

preferably an acrylic acid ester or styrene.  Therefore, it is preferable that the 

monomer composition according to the first embodiment further contain an acrylic 

acid ester or styrene as the monomer other than MMA. 20 

[0054] 

<1-5. Component C> 

The monomer composition according to the first embodiment may contain 

other compounds (component C).  Examples of component C include known 

additives such as a release agent, a thermal stabilizer, a lubricant, a plasticizer, an 25 
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antioxidant, an antistatic agent, a light stabilizer other than component A1, an 

ultraviolet absorber, a flame retardant, a flame retardant aid, a filler, a pigment, a dye, 

a silane coupling agent, a leveling agent, an antifoaming agent, and a fluorescent 

agent.  The above-described additive can be used alone or in combination of any two 

or more kinds thereof. 5 

[0055] 

In addition, examples of component C include impurities generated in the 

process of producing MMA, such as diacetyl.  From the viewpoint of reducing 

coloration of the monomer composition, a concentration of the diacetyl is preferably 

55 (μmol/L) or less, more preferably 20 (μmol/L) or less, still more preferably 10 10 

(μmol/L) or less, and particularly preferably 1 μmol/L or less. 

Component C may be one kind or two or more kinds. 

[0056] 

<1-6. Concentration of each component in monomer composition> 

In the monomer composition according to the first embodiment, when a 15 

concentration of MMA with respect to the total mass of the monomer composition is 

indicated by XM (% by mass), XM is preferably 85% by mass or more.  The lower 

limit of XM is more preferably 90% by mass or more, still more preferably 95% by 

mass or more, particularly preferably 97% by mass or more, especially preferably 

97.5% by mass or more, and most preferably 98.0% by mass or more.  In addition, 20 

the upper limit of XM is usually 99.99% by mass or less, and may be 99.98% by mass 

or less or 99.97% by mass or less.  Therefore, examples of XM include ranges of 

85% to 99.99% by mass, 90% to 99.98% by mass, 95% to 99.97% by mass, 97% to 

99.97% by mass, 97% to 99.97% by mass, 97.5% to 99.97% by mass, and 98.0% to 

99.75% by mass. 25 
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[0057] 

In the monomer composition according to the first embodiment, when a 

concentration of component A1 with respect to the total mass of the monomer 

composition is indicated by XA1 (ppm by mass), XA1 is 5 to 10,000 ppm by mass.  

When XA1 is 5 ppm by mass or more, an effect of improving the quality stability of 5 

the monomer composition can be sufficiently obtained.  In addition, when XA1 is 

10,000 ppm by mass or less, the amount of impurities when a methacrylic resin 

composition is produced by polymerization of the monomer composition can be 

reduced, and adverse effects on physical properties of the methacrylic resin 

composition can be prevented.  The lower limit of XA1 is preferably 10 ppm by 10 

mass or more, more preferably 50 ppm by mass or more, and still more preferably 100 

ppm by mass or more.  In addition, the upper limit of XA1 is preferably 5,000 ppm 

by mass or less, and more preferably 1,000 ppm by mass or less. 

[0058] 

When the monomer composition according to the first embodiment contains 15 

component B1, and a concentration of component B1 with respect to the total mass of 

the monomer composition is indicated by XB1 (ppm by mass), XB1 is preferably 1 to 

1,000 ppm by mass.  When XB1 is 1 ppm by mass or more, the effect of improving 

the quality stability of the monomer composition can be sufficiently obtained.  In 

addition, when XB1 is 1,000 ppm by mass or less, the amount of impurities when a 20 

methacrylic resin composition is produced by polymerization of the monomer 

composition can be reduced, and adverse effects on physical properties of the 

methacrylic resin composition can be prevented.  The lower limit of XB1 is more 

preferably 5 ppm by mass or more, and still more preferably 10 ppm by mass or more.  

In addition, the upper limit of XB1 is more preferably 500 ppm by mass or less, still 25 
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more preferably 400 ppm by mass or less, particularly preferably 300 ppm by mass or 

less, especially preferably 200 ppm by mass or less, and most preferably 100 ppm by 

mass or less. 

[0059] 

In addition, from the viewpoint of improving the quality stability of the 5 

monomer composition, XB1/XA1 is preferably 0.005 to 7.  The lower limit of 

XB1/XA1 is more preferably 0.05 or more, and the upper limit thereof is more 

preferably 5 or less. 

[0060] 

When the monomer composition according to the first embodiment contains 10 

the monomer other than MMA, a concentration of the monomer with respect to the 

total mass of the monomer composition is preferably 0% to 15% by mass.  In 

addition, the lower limit of the concentration of the monomer is more preferably 1% 

by mass or more, and the upper limit thereof is more preferably 10% by mass or less. 

The above-described preferred upper limit value and lower limit value can be 15 

arbitrarily combined. 

[0061] 

<1-7. Analysis of monomer composition> 

The concentrations of component A1, component B1, the monomer other 

than MMA, component C, and water in the monomer composition can be calculated, 20 

for example, from a charged amount when preparing the monomer composition. 

[0062] 

When the charged amount is unknown, the fact that the monomer 

composition contains component A1, component B1, the monomer other than MMA, 

component C, or water can be confirmed, for example, by GC-MS measurement.  In 25 
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a GC-MS chart of the monomer composition, when a peak is present at the same 

retention time as a sample of component A1 and an m/z value detected in a mass 

spectrum of the peak matches exact mass of component A1, it can be determined that 

the monomer composition contains component A1.  When the sample of component 

A1 cannot be obtained, when a pattern of the mass spectrum of the peak appearing in 5 

the GC-MS chart of the monomer composition and a pattern of a mass spectrum of 

component A1 in mass spectrum database and match each other, it can be determined 

that the peak is the peak of component A1.  That is, it can be determined that the 

monomer composition contains component A1.  Examples of the mass spectrum 

database include NIST 20, NIST 17, NIST 14, and NIST 14s.  In addition, when 10 

volatility is low and the detection cannot be carried out by the GC-MS measurement, 

the detection can be carried out by LC-MS.  It can be also confirmed that the 

monomer composition contains component B1, the monomer other than MMA, 

component C, and water by the same method. 

[0063] 15 

In addition, the concentration of MMA or the monomer other than MMA can 

be calculated, for example, by performing GC-FID measurement of the monomer 

composition, quantifying by an area percentage method, and correcting the quantified 

moisture concentration using a Karl Fischer moisture meter.  The concentration of 

component A1 can be quantified, for example, by performing GC measurement of the 20 

monomer composition and using an internal standard method.  When a sample of 

component A1 cannot be obtained and component A1 cannot be quantified by the 

internal standard method, the concentration (μmol/L) of component A1 can be 

calculated using the following expression by performing GC-FID measurement on 

any organic compound having a known concentration under the same conditions as 25 



 41 

those of the monomer composition.  In addition, the concentration of component A1 

in units of ppm by mass can be calculated from the concentration of component A1 

calculated in units of μmol/L, the molecular weight of component A1, and the density 

(kg/L) of the monomer composition. 

[0064] 5 

[Formula 1] 

 

[0065] 

Here, N is the number of carbon atoms in one molecule of the organic 

compound having a known concentration, NA is the number of carbon atoms in one 10 

molecule of component A1, SA is a peak area of component A, S is a peak area of the 

organic compound having a known concentration, and M is a concentration (μmol/L) 

of the organic compound having a known concentration. 

In addition, when the volatility is low (boiling point is 500°C or higher) and 

the quantification cannot be performed by the GC measurement, the quantification 15 

can be performed using a chromatography method such as LC. 

The concentrations of component B1 and component C can also be 

calculated by the same method as that for component A1 described above. 

In addition, the monomer composition contains water, and a concentration 

thereof can be confirmed by Karl Fischer method. 20 

[0066] 

<1-8. Production method for monomer composition> 

The monomer composition according to the first embodiment can be 

produced, for example, by a method of adding component A1 to MMA, and 
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component B1, the monomer other than MMA, and component C may be optionally 

further added thereto. 

A commercially available product may be used as MMA, or MMA produced 

by the method described in <1-1. Methyl methacrylate> may be used.  The monomer 

composition is preferably produced using MMA produced by a C4 direct oxidation 5 

method, and more preferably produced using MMA produced by a C4 direct oxidation 

method using isobutanol derived from a biomass as a starting raw material. 

[0067] 

As component A1 and component B1, a commercially available product may 

be used, or a component synthesized by a known method may be used.  When MMA 10 

produced by the method described in <1-1. Methyl methacrylate> is used, component 

A1, and component B1, the monomer other than MMA, and component C optionally 

added may be added as raw materials or in the middle of a production process to 

produce the monomer composition.  In addition, when component A1 or component 

B1 is generated as a by-product in the MMA production process, the monomer 15 

composition may be produced by leaving a part of component A1 or component B1 to 

be generated. 

[0068] 

[2. Methacrylic resin composition] 

The methacrylic resin composition according to the first embodiment 20 

contains a methacrylic polymer and an ester compound having an α-hydrogen 

(component A1) represented by Formula (1-1). 

[0069] 

[Chemical Formula 14] 
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[0070] 

In Formula (1-1), R11 and R12 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, and R13 is an alkyl group having 1 to 5 

carbon atoms.  In addition, any one or more of R11 to R13 is an alkyl group having 2 5 

to 5 carbon atoms. 

[0071] 

When a concentration of component A1 with respect to the total mass of the 

methacrylic resin composition is indicated by YA1 (ppm by mass), YA1 is 5 to 10,000 

ppm by mass.  As a result, the methacrylic resin composition exhibits excellent light 10 

stability while maintaining transparency and heat resistance. 

[0072] 

It is preferable that the methacrylic resin composition further contain a 

polymerization inhibitor (component B1).  In addition, the methacrylic resin 

composition may contain other compounds (component C) as long as the effect of the 15 

present invention is not impaired. 

In addition, a form of the methacrylic resin composition is not particularly 

limited, but is usually solid. 

Hereinafter, each item will be described in detail. 

[0073] 20 

<2-1. Methacrylic polymer> 

The methacrylic resin composition according to the first embodiment 
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contains a methacrylic polymer, and thus exhibits favorable transparency.  In 

addition, decomposition due to heat or light is suppressed, and thus favorable heating 

formability, heat resistance, and mechanical strength are exhibited. 

[0074] 

(Formulation of methacrylic polymer) 5 

In the present specification, the methacrylic polymer is a polymer including a 

repeating unit derived from MMA (hereinafter, also referred to as “MMA unit”).  In 

addition, the methacrylic polymer is preferably a copolymer including the MMA unit 

and a repeating unit derived from a vinyl monomer copolymerizable with MMA 

(hereinafter, also simply referred to as “vinyl monomer”).  In the present 10 

specification, the “repeating unit” means a unit derived from a monomer formed by 

polymerization of the monomer.  The repeating unit may be a unit directly formed by 

a polymerization reaction, or may be a unit of which a part is converted into another 

structure through treatment of a polymer. 

From the viewpoint of heat resistance and light stability of the methacrylic 15 

resin composition, a contained proportion of the MMA unit is preferably 50% to 

100% by mass, and a contained proportion of the repeating unit derived from the 

vinyl monomer is preferably 0% to 50% by mass, with respect to the total mass of the 

methacrylic polymer.  The lower limit of the contained proportion of the MMA unit 

is more preferably 60% or more, still more preferably 70% or more, particularly 20 

preferably 80% or more, and most preferably 90% by mass or more.  In addition, the 

upper limit of the contained proportion of the repeating unit derived from the vinyl 

monomer is more preferably 40% by mass or less, still more preferably 30% by mass 

or less, particularly preferably 20% by mass or less, and most preferably 10% by mass 

or less. 25 
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[0075] 

When the methacrylic polymer is a copolymer, arrangement of the copolymer 

is not particularly limited, and may be, for example, a random copolymer, a block 

copolymer, or an alternating copolymer; but a random copolymer is preferable. 

The aspect of MMA is the same as that in <1-1. Methyl methacrylate>. 5 

[0076] 

When the methacrylic polymer is a copolymer including the repeating unit 

derived from the vinyl monomer, the vinyl monomer is preferably an acrylic acid 

ester or styrene.  As a result, the light stability of the methacrylic resin composition 

is improved. 10 

[0077] 

When the above-described vinyl monomer is an acrylic acid ester, the 

methacrylic polymer preferably includes 70% to 100% by mass of the MMA unit and 

0% to 30% by mass of the repeating unit derived from an acrylic acid ester.  When 

the above-described vinyl monomer is styrene, the methacrylic polymer preferably 15 

includes 50% to 100% by mass of the MMA unit and 0% to 50% by mass of the 

repeating unit derived from styrene. 

[0078] 

As the acrylic acid ester, an acrylic acid ester having an alkyl group having 1 

to 6 carbon atoms in a side chain is preferable; and examples thereof include methyl 20 

acrylate, ethyl acrylate, propyl acrylate, n-butyl acrylate, and t-butyl acrylate.  These 

may be used alone or in combination of two or more kinds thereof in any ratio and 

combination.  Among these, from the viewpoint of the light stability of the 

methacrylic resin composition, at least one selected from the group consisting of 

methyl acrylate, ethyl acrylate, and n-butyl acrylate is preferable; and methyl acrylate 25 
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or ethyl acrylate is more preferable. 

[0079] 

One kind of the vinyl monomer can be used alone, or two or more kinds 

thereof can be used in any ratio and combination. 

[0080] 5 

In addition, the methacrylic polymer can include a repeating unit derived 

from a polyfunctional monomer which contains two or more radically polymerizable 

functional groups in one molecule, as long as the effect of the present invention can 

be obtained.  As a result, solvent resistance, chemical resistance, and the like can be 

improved. 10 

[0081] 

The radically polymerizable functional group is not particularly limited as 

long as it has a carbon-carbon double bond and is a group which can be radically 

polymerized.  Specific examples thereof include a vinyl group, an allyl group, a 

(meth)acryloyl group, and a (meth)acryloyloxy group.  In particular, a 15 

(meth)acryloyl group is preferable from the viewpoint that storage stability of a 

compound having the radically polymerizable functional group is excellent and 

polymerizability of the compound is easily controlled.  Here, the “(meth)acryloyl” 

means at least one selected from “acryloyl” or “methacryloyl”.  In addition, the 

radically polymerizable functional groups in the monomer having two radically 20 

polymerizable functional groups may be the same as or different from each other. 

[0082] 

Examples of the polyfunctional monomer include allyl methacrylate, allyl 

acrylate, ethylene glycol di(meth)acrylate, ethylene glycol tri(meth)acrylate, 

neopentyl glycol di(meth)acrylate, and trimethylolpropane tri(meth)acrylate, but the 25 
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polyfunctional monomer is not particularly limited thereto.  These may be used 

alone or in combination of two or more kinds thereof in any ratio and combination.  

Among these, from the viewpoint of further improving the solvent resistance and the 

chemical resistance, the polyfunctional monomer is more preferably selected from 

ethylene glycol di(meth)acrylate or neopentyl glycol di(meth)acrylate, and still more 5 

preferably ethylene glycol di(meth)acrylate. 

[0083] 

<2-2. Component A1> 

The methacrylic resin composition according to the first embodiment 

contains an ester compound having an α-hydrogen (component A1) represented by 10 

Formula (1-1).  As a result, the methacrylic resin composition exhibits excellent light 

stability.  The reason for this is presumed as follows. 

[0084] 

In the methacrylic polymer including the MMA unit, the main chain or the 

side chain is cleaved by light to generate a radical species.  Typically, the generated 15 

radical species cause a decrease in transparency of the methacrylic resin composition.  

However, when component A1 is present in the methacrylic resin composition, 

component A1 functions as a radical scavenger, and the decrease in transparency is 

suppressed.  As a result, the methacrylic resin composition exhibits excellent light 

stability. 20 

The aspect of component A1 is the same as the description in <1-2. 

Component A1>. 

Component A1 may be one kind or two or more kinds. 

[0085] 

<2-3. Component B1> 25 
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The methacrylic resin composition according to the first embodiment 

preferably contains a polymerization inhibitor (component B1).  As a result, an 

effect of improving the light stability of the methacrylic resin composition can be 

more efficiently obtained. 

The aspect of component B is the same as the description in <1-3. 5 

Component B1>. 

Component B1 may be one kind or two or more kinds. 

[0086] 

<2-3. Component C> 

The methacrylic resin composition according to the first embodiment may 10 

contain other compounds (component C).  The aspect of component C is the same as 

the description in <1-5. Component C>. 

Component C may be one kind or two or more kinds. 

[0087] 

<2-4. Concentration of each component in methacrylic resin composition> 15 

When a concentration of the methacrylic polymer with respect to the total 

mass of the methacrylic resin composition is indicated by YM (% by mass), YM is not 

particularly limited, but from the viewpoint of improving heat resistance, YM is 

usually 95% by mass or more, preferably 97.5% by mass or more, more preferably 

98% by mass or more, and still more preferably 99% by mass or more.  On the other 20 

hand, from the viewpoint of obtaining excellent light stability, YM is usually 99.99% 

by mass or less, preferably 99.985% by mass or less, more preferably 99.98% by mass 

or less, still more preferably 99.975% by mass or less, particularly preferably 99.97% 

by mass or less, especially preferably 99.95% by mass or less, and most preferably 

99.9% by mass or less.  The above-described upper limit value and lower limit value 25 
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can be arbitrarily combined.  Examples of the YM include ranges of 95% to 99.99% 

by mass, 95% to 99.985% by mass, 97.5% to 99.98% by mass, 97.5% to 99.975% by 

mass, 98% to 99.97% by mass, 98% to 99.95% by mass, and 99% to 99.9% by mass.  

When the methacrylic resin composition contains two or more kinds of methacrylic 

polymers, YM is the total concentration of the two or more kinds of methacrylic 5 

polymers. 

[0088] 

When a concentration of component A1 with respect to the total mass of the 

methacrylic resin composition is indicated by YA1, YA1 is 5 to 10,000 ppm by mass.  

When the lower limit of YA1 is 5 ppm by mass or more, the methacrylic resin 10 

composition exhibits excellent light stability.  In addition, when the upper limit of 

YA1 is 10,000 ppm by mass or less, a decrease in heat resistance of the methacrylic 

resin composition is suppressed.  The lower limit of YA1 is preferably 10 ppm by 

mass or more, more preferably 50 ppm by mass or more, and still more preferably 100 

ppm by mass or more.  In addition, the upper limit of YA1 is preferably 5,000 ppm 15 

by mass or less, and more preferably 1,000 ppm by mass or less. 

[0089] 

When the methacrylic resin composition according to the first embodiment 

contains component B1, and a concentration of component B1 with respect to the total 

mass of the methacrylic resin composition is indicated by YB1 (ppm by mass), YB1 is 20 

preferably 1 to 1,000 ppm by mass.  When YB1 is 1 ppm by mass or more, the effect 

of improving the light stability of the methacrylic resin composition can be 

sufficiently obtained.  In addition, when YB1 is 1,000 ppm by mass or less, it is 

possible to prevent physical properties of the methacrylic resin composition from 

being adversely affected.  The lower limit of YB1 is more preferably 5 ppm by mass 25 
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or more, and still more preferably 10 ppm by mass or more.  In addition, the upper 

limit of YB1 is more preferably 500 ppm by mass or less, and still more preferably 

100 ppm by mass or less. 

[0090] 

In addition, from the viewpoint of improving the light stability of the 5 

methacrylic resin composition, YB1/YA1 is preferably 0.005 to 7.  The lower limit 

of YB1/YA1 is more preferably 0.05 or more, and the upper limit thereof is more 

preferably 5 or less. 

The above-described preferred upper limit value and lower limit value can be 

arbitrarily combined. 10 

[0091] 

<2-5. Analysis of methacrylic resin composition> 

The concentrations of component A1, component B1, and component C in 

the methacrylic resin composition can be measured, for example, by the following 

method.  The methacrylic resin composition is finely crushed, and 0.2 g of the 15 

crushed methacrylic resin composition is dissolved in 10 mL of acetone for a residual 

pesticide test (hereinafter, also simply referred to as “acetone”).  Next, 1 mL of an 

internal standard solution is added to the obtained solution using a hole pipette.  

Here, a 0.1% by volume methyl salicylate/acetone solution is used as the internal 

standard solution.  A standard reagent of component A1 is diluted with acetone to 20 

prepare three kinds of test solutions having different concentrations of component A1, 

and the internal standard solution is added to create a three-point calibration curve by 

GC-MS measurement.  With this, the concentration of each component in the 

methacrylic resin composition is quantified. 

[0092] 25 
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[3. Production method for methacrylic resin composition] 

The methacrylic resin composition according to the first embodiment can be 

produced by a method including a step of radically polymerizing a polymerizable 

composition containing MMA.  The polymerizable composition is, for example, a 

polymerizable composition (M11) containing a raw material composition, a 5 

component A1, and a radical polymerization initiator, or a polymerizable composition 

(M12) containing the monomer composition according to the first embodiment and a 

radical polymerization initiator; and the polymerizable composition (M12) is 

preferable.  That is, the methacrylic resin composition according to the first 

embodiment preferably contains a polymer of the monomer composition according to 10 

the first embodiment. 

Hereinafter, each item will be described in detail. 

[0093] 

<3-1. Polymerizable composition (M11)> 

The polymerizable composition (M11) contains a raw material composition, 15 

component A1, and a radical polymerization initiator.  It is preferable that the 

polymerizable composition (M11) further contain a polymerization inhibitor 

(component B1).  In addition, the polymerizable composition (M11) may contain 

other compounds (component C) as long as the effect of the present invention is not 

impaired. 20 

[0094] 

(Raw material composition) 

The raw material composition is also a raw material component of the 

methacrylic polymer contained in the methacrylic resin composition according to the 

first embodiment. 25 



 52 

Examples of the raw material composition include a composition containing 

only MMA, and a composition containing MMA and a vinyl monomer.  As the vinyl 

monomer, the same vinyl monomer as described in <2-1. Methacrylic polymer> can 

be used.  When the raw material composition contains an acrylic acid ester or 

styrene as the vinyl monomer, the light stability of the methacrylic resin composition 5 

to be obtained is improved.  One kind of the vinyl monomer can be used alone, or 

two or more kinds thereof can be used in any ratio and combination. 

[0095] 

A contained proportion of MMA is preferably 50% to 100% by mass, and a 

contained proportion of the vinyl monomer is preferably 0% to 50% by mass, with 10 

respect to the total mass of the raw material composition.  In addition, the lower 

limit of the contained proportion of MMA is more preferably 70% by mass or more, 

and the upper limit of the contained proportion of the vinyl monomer is more 

preferably 30% by mass or less. 

[0096] 15 

In addition, the raw material composition may contain a polymer including 

the MMA unit in advance.  When the raw material composition contains the 

polymer, the raw material composition is a liquid having viscosity (hereinafter, also 

referred to as “syrup”), and thus a polymerization time can be shortened and 

productivity can be improved.  Specific examples of the polymer including the 20 

MMA unit include a polymer including 50% by mass or more of the MMA unit and 

50% by mass or less of a constitutional unit derived from the vinyl monomer with 

respect to the total mass of the polymer, and a polymer consisting of 100% by mass of 

the MMA unit. 

[0097] 25 



 53 

Examples of a method of obtaining the above-described syrup include a 

method of dissolving the polymer including the MMA unit in the raw material 

composition, and a method of adding a known radical polymerization initiator to the 

raw material composition and polymerizing a part of the mixture. 

A concentration of the raw material composition with respect to the total 5 

mass of the polymerizable composition (M11) can be set in a range of 97.5% to 

99.99% by mass. 

[0098] 

(Component A1) 

The aspect of component A1 is the same as the description in <1-2. 10 

Component A1>. 

Component A1 may be one kind or two or more kinds. 

[0099] 

A concentration of component A1 with respect to the total mass of the 

polymerizable composition (M11) is preferably 5 to 10,000 ppm by mass.  When the 15 

lower limit of the concentration of component A1 is 5 ppm by mass or more, the 

methacrylic resin composition to be obtained exhibits excellent light stability.  In 

addition, when the upper limit of the concentration of component A1 is 10,000 ppm 

by mass or less, the methacrylic resin composition to be obtained exhibits excellent 

heat resistance.  The lower limit of the concentration of component A1 is preferably 20 

10 ppm by mass or more, more preferably 50 ppm by mass or more, and still more 

preferably 100 ppm by mass or more.  In addition, the upper limit of the 

concentration of component A1 is preferably 5,000 ppm by mass or less, and more 

preferably 1,000 ppm by mass or less. 

[0100] 25 
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(Radical polymerization initiator) 

As the radical polymerization initiator, a known radical polymerization 

initiator can be used.  Examples of the radical polymerization initiator include 

known azo compounds such as 2,2’-azobis(isobutyronitrile) and 2,2’-azobis(2,4-

dimethylvaleronitrile); and known organic peroxides such as t-hexylperoxypivalate, 5 

benzoyl peroxide, and lauroyl peroxide.  These initiators may be used alone or in 

combination of two or more kinds thereof in any ratio and combination.  In addition, 

as necessary, a known polymerization promoter such as amine and mercaptan can be 

used in combination with the radical polymerization initiator. 

A concentration of the radical polymerization initiator with respect to the 10 

total mass of the polymerizable composition (M11) is not particularly limited, and for 

example, it can be set to 0.005% to 5% by mass, may be set to 0.01% to 1% by mass. 

[0101] 

(Component B1) 

The aspect of component B1 is the same as the description in <1-3. 15 

Component B1>. 

Component B1 may be one kind or two or more kinds. 

[0102] 

When the polymerizable composition (M11) contains component B, a 

concentration of component B with respect to the total mass of the polymerizable 20 

composition (M11) is preferably 1 to 1,000 ppm by mass.  When the concentration 

of component B is 1 ppm by mass or more, the effect of improving the light stability 

of the methacrylic resin composition to be obtained can be sufficiently obtained.  In 

addition, when the concentration of component B is 1,000 ppm by mass or less, it is 

possible to prevent physical properties of the methacrylic resin composition to be 25 
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obtained from being adversely affected.  The lower limit of the concentration of 

component B is more preferably 5 ppm by mass or more, and still more preferably 10 

ppm by mass or more.  In addition, the upper limit of the concentration of 

component B is more preferably 500 ppm by mass or less, and still more preferably 

100 ppm by mass or less. 5 

[0103] 

(Component C) 

The aspect of component C is the same as the description in <1-5. 

Component C>. 

Component C may be one kind or two or more kinds. 10 

[0104] 

<3-2. Polymerizable composition (M12)> 

The polymerizable composition (M12) contains the monomer composition 

according to the first embodiment and a known radical polymerization initiator.  The 

polymerizable composition (M12) may further contain a vinyl monomer.  In 15 

addition, the methacrylic resin composition may contain other compounds 

(component C) as long as the effect of the present invention is not impaired. 

[0105] 

(Monomer composition) 

The monomer composition is the monomer composition according to the first 20 

embodiment, and is a composition containing a raw material component of the 

methacrylic polymer contained in the methacrylic resin composition according to the 

first embodiment. 

A concentration of the monomer composition with respect to the total mass 

of the polymerizable composition (M12) can be set to 60% by mass or more and less 25 
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than 100% by mass. 

[0106] 

(Radical polymerization initiator) 

The aspect of the radical polymerization initiator is the same as the 

description in <3-1. Polymerizable composition (M11)>. 5 

[0107] 

(Vinyl monomer) 

When the polymerizable composition (M12) contains a vinyl monomer, the 

same vinyl monomer as described in <2-1. Methacrylic polymer> can be used as the 

vinyl monomer.  When the polymerizable composition (M12) contains an acrylic 10 

acid ester or styrene as the vinyl monomer, the light stability of the methacrylic resin 

composition to be obtained is improved.  One kind of the vinyl monomer can be 

used alone, or two or more kinds thereof can be used in any ratio and combination. 

[0108] 

When the vinyl monomer is contained in the monomer composition, the vinyl 15 

monomer may be used as it is, or the vinyl monomer may be newly added as 

necessary.  A concentration of the vinyl monomer with respect to the total mass of 

the polymerizable composition (M12) can be set to more than 0% by mass and less 

than 40% by mass. 

[0109] 20 

(Component C) 

The aspect of component C is the same as the description in <1-5. 

Component C>. 

Component C may be one kind or two or more kinds. 

[0110] 25 
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<3-3. Radical polymerization step of polymerizable composition> 

The radical polymerization step of the polymerizable composition may 

include a syrup preparation step of polymerizing a part of the polymerizable 

composition to prepare a syrup, and a polymerization step of polymerizing a 

polymerizable component in the obtained syrup.  The “polymerizing a part of the 5 

polymerizable composition” in the syrup preparation step means that the 

polymerization is carried out such that a concentration of the polymer is 10% to 80% 

by mass, preferably 10% to 60% by mass and more preferably 10% to 40% by mass 

with respect to the total mass of the obtained syrup. 

[0111] 10 

A polymerization temperature when polymerizing the polymerizable 

composition is not particularly limited, and can be appropriately determined by those 

skilled in the art according to known technology.  In general, the polymerization 

temperature is appropriately set in a range of preferably 40°C to 180°C and more 

preferably 50°C to 150°C depending on the kind of the radical polymerization 15 

initiator to be used.  In addition, the polymerizable composition can be polymerized 

under a multi-stage temperature condition as necessary.  A polymerization time may 

be appropriately determined according to the progress of the polymerization curing. 

[0112] 

A method of obtaining the methacrylic resin composition by polymerizing 20 

the above-described polymerizable composition and producing a molded resin object 

containing the methacrylic resin composition is not particularly limited. 

Examples of a polymerization method for the polymerizable composition 

include a bulk polymerization method, a suspension polymerization method, an 

emulsion polymerization method, and a dispersion polymerization method.  Among 25 
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these, a bulk polymerization method is preferable from the viewpoint of productivity. 

[0113] 

Specific methods of the bulk polymerization method include, for example, a 

method of obtaining a molded resin object by the bulk polymerization method using a 

known casting polymerization method, and a method of obtaining a molded resin 5 

object by molding a composition produced by the bulk polymerization method.  

From the viewpoint of further improving the heat resistance of the molded resin 

object by increasing the molecular weight or introducing a crosslinking structure, it is 

preferable to use a method using a casting polymerization method. 

Examples of the casting polymerization method include a cell casting method 10 

and a continuous casting method. 

In the cell casting method, when obtaining a molded resin object or the like 

having a plate-like form, a syrup obtained by polymerizing the polymerizable 

composition or a part of the polymerizable composition is injected into a mold using a 

space formed by two glass plates or metal plates (SUS plates) facing each other and a 15 

gasket such as a soft resin tube disposed at the edge thereof as the mold.  Next, the 

polymerization is completed by a thermal polymerization treatment, and the molded 

resin object is taken out from the mold. 

In the continuous casting method, a space formed by two stainless steel 

endless belts running opposite each other at a predetermined distance in the same 20 

direction at the same speed and with gaskets such as soft resin tubes arranged on both 

sides of the belts is used as a mold, and the polymerizable composition or a syrup 

obtained by polymerizing a part of the polymerizable composition is continuously 

injected into the mold from one end of the endless belts.  Next, the polymerization is 

completed by a thermal polymerization treatment, and the molded resin object is 25 
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continuously taken out from the other end of the endless belt. 

In the casting polymerization method, the space between the voids of the 

mold is appropriately adjusted by the thickness (diameter) of the gasket, and a molded 

resin object having a desired thickness can be obtained. 

[0114] 5 

[4. Molded resin object] 

The molded resin object according to the first embodiment contains the 

methacrylic resin composition according to the first embodiment.  A molded resin 

object having excellent light stability while maintaining transparency and heat 

resistance can be obtained by molding the above-described methacrylic resin 10 

composition.  Examples of a molding method include molding methods such as 

press molding, injection molding, gas-assisted injection molding, welding molding, 

extrusion molding, blow molding, film molding, hollow molding, multilayer molding, 

and melt spinning.  In the present specification, the “molded resin object” is not 

particularly limited as long as it is a molded object containing the above-described 15 

methacrylic resin composition, and may be a molded object consisting of only the 

methacrylic resin composition.  When the molded resin object is a molded object 

consisting of only the methacrylic resin composition, the methacrylic resin 

composition substantially corresponds to both the methacrylic resin composition and 

the molded resin object. 20 

[0115] 

A shape of the molded resin object is not particularly limited, and examples 

thereof include a plate-shaped molded resin object (resin plate) and a sheet-shaped 

molded resin object (resin sheet).  A thickness of the molded resin object can be 

adjusted to any thickness as necessary from a thick plate shape to a thin film shape, 25 
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and can be, for example, 1 to 30 mm. 

[0116] 

Applications of the molded resin object are not particularly limited, and the 

molded resin object is used for many applications such as a member for a vehicle, a 

member for medical use, a toy, a liquid container, an optical material, a signboard, a 5 

display, a decorative member, a building material, and a faceplate of an electronic 

device, and is particularly used for a member having translucency. 

[0117] 

<<Second embodiment>> 

[1. Monomer composition 1] 10 

A first aspect of the monomer composition according to a second 

embodiment contains MMA and an α,β-unsaturated carbonyl compound (component 

A21) represented by Formula (2-1). 

[0118] 

[Chemical Formula 15] 15 

 

[0119] 

In Formula (2-1), R21, R22, and R23 are each independently a hydrogen atom 

or an alkyl group having 1 to 5 carbon atoms, and R24 is an alkyl group having 1 to 5 

carbon atoms or an amino group. 20 

Here, the amino group means an amino group having no substituent on a 

nitrogen atom (-NH2). 
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[0120] 

When a concentration of component A21 with respect to the total mass of the 

monomer composition is indicated by XA21 (ppm by mass), XA21 is 1 to 10,000 

ppm by mass. 

It is preferable that the monomer composition according to the second 5 

embodiment further contain a polymerization inhibitor (component B).  In addition, 

the monomer composition may contain a monomer other than MMA, other 

compounds (component C), or water, as long as the effect of the present invention is 

not impaired. 

Hereinafter, each item will be described in detail. 10 

[0121] 

<1-1. Methyl methacrylate> 

The first aspect of the monomer composition according to the second 

embodiment contains MMA.  Examples and preferred aspects of a production 

method for MMA are the same as those in the first embodiment. 15 

[0122] 

<1-2. Component A21> 

The first aspect of the monomer composition according to the second 

embodiment contains the α,β-unsaturated carbonyl compound (component A21) 

represented by Formula (2-1).  When the monomer composition contains component 20 

A21, the generation of the MMA dimer and methyl pyruvate can be suppressed.  The 

reason for this is presumed as follows. 

[0123] 

The MMA dimer is generated by a radical generated during storage of MMA.  

Examples of the above-described radical include a hydroxyl radical generated by an 25 
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oxygen molecule absorbing ultraviolet light derived from sunlight.  In addition, the 

hydroxyl radical also causes generation of methyl pyruvate by oxidation of MMA.  

Since the α,β-unsaturated carbonyl compound has a conjugated double bond, the α,β-

unsaturated carbonyl compound absorbs the ultraviolet light, and an absorption 

wavelength thereof changes depending on the type of the substituent.  The α,β-5 

unsaturated carbonyl compound having the structure represented by Formula (2-1) 

can absorb ultraviolet light in a wide wavelength range.  Therefore, when the 

monomer composition contains component A21, the ultraviolet light in a wide 

wavelength range is absorbed, and the generation of the hydroxyl radical is 

suppressed.  Therefore, it is presumed that the generation of the MMA dimer and 10 

methyl pyruvate is suppressed. 

[0124] 

A molecular weight of component A21 is preferably 200 or less.  When the 

molecular weight thereof is 200 or less, the number of α-hydrogens per unit mass in 

component A21 can be increased, and thus the effect of the present invention can be 15 

obtained with a smaller mass.  The molecular weight of component A21 is more 

preferably 190 or less, still more preferably 180 or less, and particularly preferably 

170 or less. 

[0125] 

R21, R22, and R23 in Formula (2-1) each independently represent a hydrogen 20 

atom or an alkyl group having 1 to 5 carbon atoms.  In addition, R24 in Formula (2-1) 

represents an alkyl group having 1 to 5 carbon atoms or an amino group.  R21, R22, 

R23, and R24 may be the same as or different from each other. 

[0126] 

When R21, R22, R23, and R24 satisfy the above-described conditions, a π-25 
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conjugated system of component A21 is maintained, and thus a property of absorbing 

ultraviolet light in a wide wavelength range is provided, and the effect of the present 

invention can be obtained.  R21, R22, and R23 are each independently preferably a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, an isopropyl 

group, an n-butyl group, a 1-methylpropyl group, or a 2-methylpropyl group; more 5 

preferably a hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an 

isopropyl group; still more preferably a hydrogen atom, a methyl group, or an ethyl 

group; and particularly preferably a hydrogen atom or a methyl group.  In addition, 

R24 is preferably a methyl group or an amino group, and more preferably a methyl 

group.  Since these groups are substituents having high stability, component A21 can 10 

be prevented from being changed into other compounds during storage. 

[0127] 

Among the compounds satisfying the above-described conditions, from the 

viewpoint of quality stability of the monomer composition during storage and quality 

of the methacrylic resin composition obtained by polymerizing the monomer 15 

composition, component A21 is more preferably at least one selected from the group 

consisting of isopropenyl methyl ketone and methacrylamide. 

Component A21 may be one kind or two or more kinds. 

[0128] 

<1-3. Component B1> 20 

The first aspect of the monomer composition according to the second 

embodiment preferably contains a polymerization inhibitor (component B1).  By 

containing component B1, it is possible to suppress the dimerization reaction of MMA 

by a radical mechanism during the storage of MMA.  In addition, component B can 

trap the above-described hydroxyl radical generated during the storage of MMA.  25 
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That is, when the monomer composition contains component B1 in addition to 

component A21, the amount of the hydroxyl radical can be reduced by two different 

mechanisms of suppressing the generation of the hydroxyl radical by component A21 

and removing the generated hydroxyl radical by component B1.  Therefore, it is 

considered that the generation of the MMA dimer and methyl pyruvate can be 5 

efficiently suppressed. 

[0129] 

The aspect of component B1 is the same as the description in <1-3. 

Component B1> in the first embodiment. 

Component B1 may be one kind or two or more kinds. 10 

When the monomer composition contains a compound corresponding to both 

component A21 and component B1, the compound is regarded as component A21.  

That is, when the monomer composition contains component A21 and component B1, 

it means that the monomer composition contains another component B different from 

the compound.  When the monomer composition contains two or more kinds of 15 

compounds corresponding to both component A21 and component B1, a compound 

having the highest molar concentration in the monomer composition is regarded as 

component A21, and the other compounds are regarded as component B1. 

[0130] 

<1-4. Monomer other than methyl methacrylate> 20 

The first aspect of the monomer composition according to the second 

embodiment may contain a monomer other than MMA.  The aspect of the monomer 

other than MMA is the same as the description in <1-4. Monomer other than methyl 

methacrylate> in the first embodiment. 

[0131] 25 
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A methacrylic polymer contained in a methacrylic resin composition 

according to a second embodiment, which will be described later, is preferably a 

copolymer including a repeating unit derived from MMA and a repeating unit derived 

from a vinyl monomer copolymerizable with MMA, and the vinyl monomer is 

preferably an acrylic acid ester or styrene.  Therefore, it is preferable that the 5 

monomer composition according to the second embodiment further contain an acrylic 

acid ester or styrene as the monomer other than MMA. 

[0132] 

<1-5. Component C> 

The first aspect of the monomer composition according to the second 10 

embodiment may contain other compounds (component C).  The aspect of 

component C is the same as the description in <1-5. Component C> in the first 

embodiment. 

Component C may be one kind or two or more kinds. 

[0133] 15 

<1-6. Concentration of each component in monomer composition 1> 

In the first aspect of the monomer composition according to the second 

embodiment, when a concentration of MMA with respect to the total mass of the 

monomer composition is indicated by XM (% by mass), XM is preferably 85% by 

mass or more.  The lower limit of XM is more preferably 90% by mass or more, still 20 

more preferably 95% by mass or more, particularly preferably 97% by mass or more, 

especially preferably 97.5% by mass or more, and most preferably 98.0% by mass or 

more.  In addition, the upper limit of XM is usually 99.99% by mass or less, and 

may be 99.98% by mass or less or 99.97% by mass or less.  Therefore, examples of 

XM include ranges of 85% to 99.99% by mass, 90% to 99.98% by mass, 95% to 25 
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99.97% by mass, 97% to 99.97% by mass, 97% to 99.97% by mass, 97.5% to 99.97% 

by mass, and 98.0% to 99.97% by mass. 

[0134] 

In the first aspect of the monomer composition according to the second 

embodiment, when a concentration of component A21 with respect to the total mass 5 

of the monomer composition is indicated by XA21 (ppm by mass), XA21 is 1 to 

10,000 ppm by mass.  When XA21 is 1 ppm by mass or more, an effect of 

improving the quality stability of the monomer composition can be sufficiently 

obtained.  In addition, when XA21 is 10,000 ppm by mass or less, the amount of 

impurities when a methacrylic resin composition is produced by polymerization of the 10 

monomer composition can be reduced, and adverse effects on physical properties of 

the methacrylic resin composition can be prevented.  The lower limit of XA21 is 

preferably 10 ppm by mass or more, more preferably 50 ppm by mass or more, and 

still more preferably 100 ppm by mass or more.  In addition, the upper limit of 

XA21 is preferably 5,000 ppm by mass or less, and more preferably 1,000 ppm by 15 

mass or less. 

[0135] 

When the first aspect of the monomer composition according to the second 

embodiment contains component B1, and a concentration of component B1 with 

respect to the total mass of the monomer composition is indicated by XB1 (ppm by 20 

mass), XB1 is preferably 1 to 1,000 ppm by mass.  When XB1 is 1 ppm by mass or 

more, the effect of improving the quality stability of the monomer composition can be 

sufficiently obtained.  In addition, when XB1 is 1,000 ppm by mass or less, the 

amount of impurities when a methacrylic resin composition is produced by 

polymerization of the monomer composition can be reduced, and adverse effects on 25 
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physical properties of the methacrylic resin composition can be prevented.  The 

lower limit of XB1 is more preferably 5 ppm by mass or more, and still more 

preferably 10 ppm by mass or more.  In addition, the upper limit of XB1 is more 

preferably 500 ppm by mass or less, and still more preferably 100 ppm by mass or 

less. 5 

[0136] 

In addition, from the viewpoint of improving the quality stability of the 

monomer composition, XB1/XA21 is preferably 0.005 to 7.  The lower limit of 

XB1/XA21 is more preferably 0.05 or more, and the upper limit thereof is more 

preferably 5 or less. 10 

[0137] 

When the first aspect of the monomer composition according to the second 

embodiment contains the monomer other than MMA, a concentration of the monomer 

with respect to the total mass of the monomer composition is preferably 0% to 15% 

by mass.  In addition, the lower limit of the concentration of the monomer is more 15 

preferably 1% by mass or more, and the upper limit thereof is more preferably 10% 

by mass or less. 

The above-described preferred upper limit value and lower limit value can be 

arbitrarily combined. 

[0138] 20 

<1-7. Analysis of monomer composition 1> 

A method of confirming that the monomer composition contains component 

A21, component B1, the monomer other than MMA, component C, or water, and a 

method of calculating concentrations of component A21, component B1, the 

monomer other than MMA, component C, and water in the monomer composition are 25 
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the same as the methods described in the first embodiment. 

[0139] 

<1-8. Production method for monomer composition 1> 

The first aspect of the monomer composition according to the second 

embodiment can be produced, for example, by a method of adding component A21 to 5 

MMA, and component B1, the monomer other than MMA, and component C may be 

optionally further added thereto.  The production method for the monomer 

composition 1 is the same as the method described in the first embodiment, except 

that component A21 is used. 

[0140] 10 

As component A21, a commercially available product may be used, or a 

component synthesized by a known method may be used. 

[0141] 

[2. Monomer composition 2] 

A second aspect of the monomer composition according to the second 15 

embodiment contains MMA and an α,β-unsaturated carboxylic acid ester (component 

A22) represented by Formula (2-2). 

In the following description, component A21 and component A22 may be 

collectively referred to as “component A2”. 

[0142] 20 

[Chemical Formula 16] 
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[0143] 

In Formula (2-2), R25, R26, and R27 are each independently a hydrogen atom 

or an alkyl group having 1 to 10 carbon atoms, and R28 is an alkyl group having 1 to 

10 carbon atoms.  In addition, any one or more of R25 and R26 is an alkyl group 

having 1 to 10 carbon atoms. 5 

[0144] 

When a concentration of component A22 with respect to the total mass of the 

monomer composition is indicated by XA22 (ppm by mass), XA22 is 1 to 10,000 

ppm by mass. 

It is preferable that the monomer composition further contain a 10 

polymerization inhibitor (component B1).  In addition, the monomer composition 

may contain a monomer other than MMA, other compounds (component C), or water, 

as long as the effect of the present invention is not impaired. 

Hereinafter, each item will be described in detail. 

[0145] 15 

<2-1. Methyl methacrylate> 

The second aspect of the monomer composition according to the second 

embodiment contains MMA.  Examples and preferred aspects of a production 

method for MMA are the same as those in the first embodiment. 

[0146] 20 

<2-2. Component A22> 

The second aspect of the monomer composition according to the second 

embodiment contains an α,β-unsaturated carboxylic acid ester (component A22) 

represented by Formula (2-2).  When the monomer composition contains component 

A22, the generation of the MMA dimer and methyl pyruvate can be suppressed.  The 25 
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reason for this is presumed as follows. 

[0147] 

The MMA dimer is generated by a radical generated during storage of MMA.  

Examples of the above-described radical include a hydroxyl radical generated by an 

oxygen molecule absorbing ultraviolet light derived from sunlight.  In addition, the 5 

hydroxyl radical also causes generation of methyl pyruvate by oxidation of MMA.  

Since the α,β-unsaturated carboxylic acid ester has a conjugated double bond, the α,β-

unsaturated carboxylic acid ester absorbs the ultraviolet light, and an absorption 

wavelength thereof changes depending on the type of the substituent.  The α,β-

unsaturated carboxylic acid ester having the structure represented by Formula (2-2) 10 

can absorb ultraviolet light in a wide wavelength range.  Therefore, when the 

monomer composition contains component A22, the ultraviolet light in a wide 

wavelength range is absorbed, and the generation of the hydroxyl radical is 

suppressed.  Therefore, it is presumed that the generation of the MMA dimer and 

methyl pyruvate is suppressed. 15 

[0148] 

A molecular weight of component A22 is preferably 200 or less.  When the 

molecular weight thereof is 200 or less, the number of α-hydrogens per unit mass in 

component A22 can be increased, and thus the effect of the present invention can be 

obtained with a smaller mass.  The molecular weight of component A22 is more 20 

preferably 190 or less, still more preferably 180 or less, and particularly preferably 

170 or less. 

[0149] 

R25, R26, and R27 in Formula (2-2) each independently represent a hydrogen 

atom or an alkyl group having 1 to 10 carbon atoms.  In addition, R28 in Formula (2-25 
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2) is an alkyl group having 1 to 10 carbon atoms.  R25, R26, R27, and R28 may be the 

same as or different from each other.  In addition, any one or more of R25 and R26 is 

an alkyl group having 1 to 10 carbon atoms. 

[0150] 

When R25, R26, R27, and R28 satisfy the above-described conditions, a π-5 

conjugated system of component A22 is maintained, and thus a property of absorbing 

ultraviolet light in a wide wavelength range is provided, and the effect of the present 

invention can be obtained.  R25, R26, and R27 are each independently preferably a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, an isopropyl 

group, an n-butyl group, a 1-methylpropyl group, or a 2-methylpropyl group; more 10 

preferably a hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an 

isopropyl group; still more preferably a hydrogen atom, a methyl group, or an ethyl 

group; and particularly preferably a hydrogen atom or a methyl group.  In addition, 

R28 is preferably a methyl group, an ethyl group, an n-propyl group, an isopropyl 

group, a 1-methylpropyl group, a 2-methylpropyl group, an n-pentyl group, a 1-15 

methylbutyl group, a 2-methylbutyl group, a 3-methylbutyl group, a 1-ethylpropyl 

group, a 2-ethylpropyl group, or a 1,2-dimethylpropyl group; more preferably a 

methyl group, an ethyl group, an n-propyl group, an isopropyl group, a 1-

methylpropyl group, or a 2-methylpropyl group; still more preferably a methyl group, 

an ethyl group, an n-propyl group, or an isopropyl group; and particularly preferably a 20 

methyl group or an ethyl group.  Since these groups are substituents having high 

stability, component A21 can be prevented from being changed into other compounds 

during storage. 

[0151] 

Among the compounds satisfying the above-described conditions, from the 25 
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viewpoint of quality stability of the monomer composition during storage and quality 

of the methacrylic resin composition obtained by polymerizing the monomer 

composition, component A22 is more preferably at least one selected from the group 

consisting of methyl crotonate and methyl 3,3-dimethylacrylate. 

Component A22 may be one kind or two or more kinds. 5 

[0152] 

<2-3. Component B1> 

The aspect of component B1 is the same as the first aspect of the second 

embodiment. 

[0153] 10 

<2-4. Monomer other than methyl methacrylate> 

The aspect of the monomer other than MMA is the same as the first aspect of 

the second embodiment. 

[0154] 

<2-5. Component C> 15 

The aspect of component C is the same as the first aspect of the second 

embodiment. 

[0155] 

<2-6. Concentration of each component in monomer composition 2> 

The aspect of XA22 is the same as the aspect of XA21 in the first aspect.  20 

The aspect of the concentration of each component other than component A22 is the 

same as the first aspect of the second embodiment. 

[0156] 

<2-7. Analysis of monomer composition 2> 

A method of confirming that the monomer composition contains MMA, 25 
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component A2, component B1, the monomer other than MMA, component C, or 

water, and a method of measuring concentrations of MMA, component A2, 

component B, the monomer other than MMA, component C, and water are the same 

as those in the first aspect of the second embodiment. 

[0157] 5 

<2-8. Production method for monomer composition 2> 

Examples and preferred aspects of a production method for the monomer 

composition are the same as those in the first aspect of the second embodiment. 

[0158] 

[3. Methacrylic resin composition 1] 10 

A first aspect of the methacrylic resin composition according to the second 

embodiment contains a methacrylic polymer and an α,β-unsaturated carbonyl 

compound (component A21) represented by Formula (2-1). 

[0159] 

[Chemical Formula 17] 15 

 

[0160] 

In Formula (1), R21, R22, and R23 are each independently a hydrogen atom or 

an alkyl group having 1 to 5 carbon atoms, and R24 is an alkyl group having 1 to 5 

carbon atoms or an amino group. 20 

Here, the amino group means an amino group having no substituent on a 

nitrogen atom (-NH2). 
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[0161] 

In addition, when a concentration of component A21 with respect to the total 

mass of the methacrylic resin composition is defined as YA21 (ppm by mass), YA21 

is 0.1 to 4,000 ppm by mass.  As a result, the methacrylic resin composition exhibits 

excellent light stability while maintaining transparency and heat resistance. 5 

[0162] 

It is preferable that the methacrylic resin composition further contain a 

polymerization inhibitor (component B1).  In addition, the methacrylic resin 

composition may contain other compounds (component C) as long as the effect of the 

present invention is not impaired. 10 

In addition, a form of the methacrylic resin composition is not particularly 

limited, but is usually solid. 

Hereinafter, each item will be described in detail. 

[0163] 

<3-1. Methacrylic polymer> 15 

The first aspect of the methacrylic resin composition according to the second 

embodiment contains a methacrylic polymer, and thus exhibits favorable 

transparency.  In addition, decomposition due to heat or light is suppressed, and thus 

favorable heating formability, heat resistance, and mechanical strength are exhibited. 

The aspect of the methacrylic polymer is the same as the description of the 20 

methacrylic polymer in the first embodiment. 

[0164] 

<3-2. Component A21> 

The first aspect of the methacrylic resin composition according to the second 

embodiment contains the α,β-unsaturated carbonyl compound (component A21) 25 
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represented by Formula (2-1).  As a result, the methacrylic resin composition 

exhibits excellent light stability.  The reason for this is presumed as follows. 

[0165] 

In the methacrylic polymer including the MMA unit, the main chain or the 

side chain is cleaved by light to generate a radical species.  Typically, the generated 5 

radical species cause a decrease in transparency of the methacrylic resin composition.  

However, when component A21 is present in the methacrylic resin composition, 

component A21 functions as a radical scavenger, and the decrease in transparency is 

suppressed.  As a result, the methacrylic resin composition exhibits excellent light 

stability. 10 

The aspect of component A21 is the same as the description in <1-2. 

Component A21>. 

Component A21 may be one kind or two or more kinds. 

[0166] 

<3-3. Component B1> 15 

The first aspect of the methacrylic resin composition according to the second 

embodiment preferably contains a polymerization inhibitor (component B1).  As a 

result, an effect of improving the light stability of the methacrylic resin composition 

can be more efficiently obtained. 

The aspect of component B1 is the same as the description in <1-3. 20 

Component B1>. 

Component B1 may be one kind or two or more kinds. 

[0167] 

<3-4. Component C> 

The first aspect of the methacrylic resin composition according to the second 25 
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embodiment may contain other compounds (component C).  The aspect of 

component C is the same as the description in <1-5. Component C>. 

Component C may be one kind or two or more kinds. 

[0168] 

<3-5. Concentration of each component in methacrylic resin composition> 5 

When a concentration of the methacrylic polymer with respect to the total 

mass of the methacrylic resin composition is indicated by YM (% by mass), YM is not 

particularly limited, but from the viewpoint of improving heat resistance, YM is 

usually 95% by mass or more, preferably 97.5% by mass or more, more preferably 

98% by mass or more, and still more preferably 99% by mass or more.  On the other 10 

hand, from the viewpoint of obtaining excellent light stability, YM is usually 99.99% 

by mass or less, preferably 99.985% by mass or less, more preferably 99.98% by mass 

or less, still more preferably 99.975% by mass or less, particularly preferably 99.97% 

by mass or less, especially preferably 99.95% by mass or less, and most preferably 

99.9% by mass or less.  The above-described upper limit value and lower limit value 15 

can be arbitrarily combined.  Examples of the YM include ranges of 95% to 99.99% 

by mass, 95% to 99.985% by mass, 97.5% to 99.98% by mass, 97.5% to 99.975% by 

mass, 98% to 99.97% by mass, 98% to 99.95% by mass, and 99% to 99.9% by mass.  

When the methacrylic resin composition contains two or more kinds of methacrylic 

polymers, YM is the total concentration of the two or more kinds of methacrylic 20 

polymers. 

[0169] 

When a concentration of component A21 with respect to the total mass of the 

methacrylic resin composition is indicated by YA21, YA21 is 0.1 to 4,000 ppm by 

mass.  When the lower limit of YA21 is 0.1 ppm by mass or more, the methacrylic 25 
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resin composition exhibits excellent light stability.  In addition, when the upper limit 

of YA21 is 4,000 ppm by mass or less, a decrease in heat resistance of the methacrylic 

resin composition is suppressed.  The lower limit of YA21 is preferably 1 ppm by 

mass or more, preferably 10 ppm by mass or more, more preferably 50 ppm by mass 

or more, and still more preferably 100 ppm by mass or more.  In addition, the upper 5 

limit of YA21 is preferably 3,000 ppm by mass or less, and more preferably 1,000 

ppm by mass or less. 

In addition, even when component A21 is copolymerized with MMA, the 

effect of improving the light stability can be similarly obtained as long as the 

contained amount of YA21 in the methacrylic resin composition is 0.1 to 4,000 ppm. 10 

[0170] 

When the methacrylic resin composition according to the second 

embodiment contains component B1, and a concentration of component B1 with 

respect to the total mass of the methacrylic resin composition is indicated by YB1 

(ppm by mass), YB1 is preferably 1 to 1,000 ppm by mass.  When YB1 is 1 ppm by 15 

mass or more, the effect of improving the light stability of the methacrylic resin 

composition can be sufficiently obtained.  In addition, when YB1 is 1,000 ppm by 

mass or less, it is possible to prevent physical properties of the methacrylic resin 

composition from being adversely affected.  The lower limit of YB1 is more 

preferably 5 ppm by mass or more, and still more preferably 10 ppm by mass or more.  20 

In addition, the upper limit of YB1 is more preferably 500 ppm by mass or less, and 

still more preferably 100 ppm by mass or less. 

[0171] 

In addition, from the viewpoint of improving the light stability of the 

methacrylic resin composition, YB1/YA21 is preferably 0.005 to 7.  The lower limit 25 
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of YB1/YA21 is more preferably 0.05 or more, and the upper limit thereof is more 

preferably 5 or less. 

The above-described preferred upper limit value and lower limit value can be 

arbitrarily combined. 

[0172] 5 

<3-6. Analysis of methacrylic resin composition> 

A method of measuring concentrations of component A21, component B1, 

and component C in the methacrylic resin composition is the same as the method 

described in <2-5. Analysis of methacrylic resin composition> of the first 

embodiment. 10 

[0173] 

[4. Methacrylic resin composition 2] 

A second aspect of the methacrylic resin composition according to the second 

embodiment contains a methacrylic polymer and an α,β-unsaturated carboxylic acid 

ester (component A22) represented by Formula (2-2). 15 

[0174] 

[Chemical Formula 18] 

 

[0175] 

In Formula (2-2), R25, R26, and R27 are each independently a hydrogen atom 20 

or an alkyl group having 1 to 10 carbon atoms, and R28 is an alkyl group having 1 to 

10 carbon atoms.  In addition, any one or more of R25 and R26 is an alkyl group 
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having 1 to 10 carbon atoms. 

[0176] 

When a concentration of component A22 with respect to the total mass of the 

methacrylic resin composition is indicated by YA22 (ppm by mass), YA22 is 1 to 

10,000 ppm by mass.  As a result, the methacrylic resin composition exhibits 5 

excellent light stability while maintaining transparency and heat resistance. 

[0177] 

It is preferable that the methacrylic resin composition further contain a 

polymerization inhibitor (component B1).  In addition, the methacrylic resin 

composition may contain other compounds (component C) as long as the effect of the 10 

present invention is not impaired. 

In addition, a form of the methacrylic resin composition is not particularly 

limited, but is usually solid. 

[0178] 

<4-1. Methacrylic polymer> 15 

The aspect of the methacrylic polymer is the same as the description of the 

methacrylic polymer in the first embodiment. 

[0179] 

<4-2. Component A22> 

The second aspect of the methacrylic resin composition according to the 20 

second embodiment contains the α,β-unsaturated carboxylic acid ester (component 

A22) represented by Formula (2-2).  As a result, the methacrylic resin composition 

exhibits excellent light stability.  The reason for this is presumed as follows. 

[0180] 

In the methacrylic polymer including the MMA unit, the main chain or the 25 
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side chain is cleaved by light to generate a radical species.  Typically, the generated 

radical species cause a decrease in transparency of the methacrylic resin composition.  

However, when component A22 is present in the methacrylic resin composition, 

component A22 functions as a radical scavenger, and the decrease in transparency is 

suppressed.  As a result, the methacrylic resin composition exhibits excellent light 5 

stability. 

The aspect of component A22 is the same as the description in <2-2. 

Component A22>. 

Component A22 may be one kind or two or more kinds. 

[0181] 10 

<4-3. Component B1> 

The second aspect of the methacrylic resin composition according to the 

second embodiment preferably contains a polymerization inhibitor (component B1).  

As a result, an effect of improving the light stability of the methacrylic resin 

composition can be more efficiently obtained. 15 

The aspect of component B1 is the same as the description in <1-3. 

Component B1>. 

Component B1 may be one kind or two or more kinds. 

[0182] 

<4-4. Component C> 20 

The second aspect of the methacrylic resin composition according to the 

second embodiment may contain other compounds (component C).  The aspect of 

component C is the same as the description in <1-5. Component C>. 

Component C may be one kind or two or more kinds. 

[0183] 25 
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<4-5. Concentration of each component in methacrylic resin composition> 

When a concentration of component A22 with respect to the total mass of the 

methacrylic resin composition is indicated by YA22, the aspect of YA22 is the same 

as the aspect of YA21 in the first aspect.  The aspect of the concentration of each 

component other than component A22 is the same as the first aspect. 5 

[0184] 

<4-6. Analysis of methacrylic resin composition> 

The concentrations of component A22 and component B1 in the methacrylic 

resin composition can be measured by the same method as in the first aspect. 

[0185] 10 

[5. Production method for methacrylic resin composition] 

The methacrylic resin composition according to the second embodiment can 

be produced by a method including a step of radically polymerizing a polymerizable 

composition containing MMA.  The polymerizable composition is, for example, a 

polymerizable composition (M21) containing a raw material composition, a 15 

component A21 or a component A22, and a radical polymerization initiator, or a 

polymerizable composition (M22) containing the monomer composition according to 

the second embodiment and a radical polymerization initiator; and the polymerizable 

composition (M22) is preferable.  That is, the methacrylic resin composition 

according to the second embodiment preferably contains a polymer of the monomer 20 

composition according to the second embodiment. 

Hereinafter, each item will be described in detail. 

[0186] 

<5-1. Polymerizable composition (M21)> 

The polymerizable composition (M21) contains a raw material composition, 25 
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a component A21 or a component A22, and a radical polymerization initiator.  It is 

preferable that the polymerizable composition (M21) further contain a polymerization 

inhibitor (component B1).  In addition, the methacrylic resin composition may 

contain other compounds (component C) as long as the effect of the present invention 

is not impaired. 5 

[0187] 

(Raw material composition) 

The raw material composition is also a raw material component of the 

methacrylic polymer contained in the methacrylic resin composition according to the 

second embodiment. 10 

Examples of the raw material composition include a composition containing 

only MMA, and a composition containing MMA and a vinyl monomer.  As the vinyl 

monomer, the same vinyl monomer as described in <2-1. Methacrylic polymer> of the 

first embodiment can be used.  When the raw material composition contains an 

acrylic acid ester or styrene as the vinyl monomer, the light stability of the 15 

methacrylic resin composition to be obtained is improved.  One kind of the vinyl 

monomer can be used alone, or two or more kinds thereof can be used in any ratio and 

combination. 

[0188] 

A contained proportion of MMA is preferably 50% to 100% by mass, and a 20 

contained proportion of the vinyl monomer is preferably 0% to 50% by mass, with 

respect to the total mass of the raw material composition.  In addition, the lower 

limit of the contained proportion of MMA is more preferably 70% by mass or more, 

and the upper limit of the contained proportion of the vinyl monomer is more 

preferably 30% by mass or less. 25 
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[0189] 

In addition, the raw material composition may contain a polymer including 

the MMA unit in advance.  When the raw material composition contains the 

polymer, the raw material composition is a syrup, and thus a polymerization time can 

be shortened and productivity can be improved.  Specific examples of the polymer 5 

including the MMA unit include a polymer including 50% by mass or more of the 

MMA unit and 50% by mass or less of a constitutional unit derived from the vinyl 

monomer with respect to the total mass of the polymer, and a polymer consisting of 

100% by mass of the MMA unit. 

[0190] 10 

Examples of a method of obtaining the above-described syrup include a 

method of dissolving the polymer including the MMA unit in the raw material 

composition, and a method of adding a known radical polymerization initiator to the 

raw material composition and polymerizing a part of the mixture. 

A concentration of the raw material composition with respect to the total 15 

mass of the polymerizable composition (M21) can be set in a range of 97.5% to 

99.99% by mass. 

[0191] 

(Component A21 and component A22) 

The aspect of component A21 is the same as the description of <1-2. 20 

Component A22>, and the aspect of component A22 is the same as the description of 

<2-2. Component A22>. 

Component A21 and component A22 may be one kind or two or more kinds. 

[0192] 

When the polymerizable composition (M21) contains component A21, a 25 
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concentration of component A21 with respect to the total mass of the polymerizable 

composition (M21) is preferably 0.1 to 4,000 ppm by mass.  When the lower limit of 

the concentration of component A21 is 0.1 ppm by mass or more, the methacrylic 

resin composition to be obtained exhibits excellent light stability.  In addition, when 

the upper limit of the concentration of component A21 is 4,000 ppm by mass or less, 5 

the methacrylic resin composition to be obtained exhibits excellent heat resistance.  

The lower limit of the concentration of component A21 is preferably 1 ppm by mass 

or more, preferably 10 ppm by mass or more, more preferably 50 ppm by mass or 

more, and still more preferably 100 ppm by mass or more.  In addition, the upper 

limit of the concentration of component A21 is preferably 3,000 ppm by mass or less, 10 

and more preferably 1,000 ppm by mass or less. 

When the polymerizable composition (M21) contains component A22, the 

aspect of the concentration of component A22 with respect to the total mass of the 

polymerizable composition (M21) is the same as the aspect of the concentration of 

component A21. 15 

[0193] 

(Radical polymerization initiator) 

As the radical polymerization initiator, a known radical polymerization 

initiator can be used, and the same radical polymerization initiator as mentioned in the 

first embodiment can be exemplary examples.  The radical polymerization initiator 20 

may be used alone or in combination of two or more kinds thereof in any ratio and 

combination.  In addition, as necessary, a known polymerization promoter such as 

amine and mercaptan can be used in combination with the radical polymerization 

initiator. 

A concentration of the radical polymerization initiator with respect to the 25 
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total mass of the polymerizable composition (M21) is not particularly limited, and for 

example, it can be set to 0.005% to 5% by mass, may be set to 0.01% to 1% by mass. 

[0194] 

(Component B1) 

The aspect of component B1 is the same as the description in <1-3. 5 

Component B1>. 

Component B1 may be one kind or two or more kinds. 

[0195] 

When the polymerizable composition (M21) contains component B1, a 

concentration of component B1 with respect to the total mass of the polymerizable 10 

composition (M21) is preferably 1 to 1,000 ppm by mass.  When the concentration 

of component B1 is 1 ppm by mass or more, the effect of improving the light stability 

of the methacrylic resin composition to be obtained can be sufficiently obtained.  In 

addition, when the concentration of component B1 is 1,000 ppm by mass or less, it is 

possible to prevent physical properties of the methacrylic resin composition to be 15 

obtained from being adversely affected.  The lower limit of the concentration of 

component B1 is more preferably 5 ppm by mass or more, and still more preferably 

10 ppm by mass or more.  In addition, the upper limit of the concentration of 

component B1 is more preferably 500 ppm by mass or less, and still more preferably 

100 ppm by mass or less. 20 

[0196] 

(Component C) 

The aspect of component C is the same as the description in <1-5. 

Component C>. 

Component C may be one kind or two or more kinds. 25 
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[0197] 

<5-2. Polymerizable composition (M22)> 

The polymerizable composition (M22) contains the monomer composition 

according to the second embodiment and a known radical polymerization initiator.  

The polymerizable composition (M22) may further contain a vinyl monomer.  In 5 

addition, the methacrylic resin composition may contain other compounds 

(component C) as long as the effect of the present invention is not impaired. 

[0198] 

(Monomer composition) 

The monomer composition is the monomer composition according to the 10 

second embodiment, and is a composition containing a raw material component of the 

methacrylic polymer contained in the methacrylic resin composition according to the 

second embodiment. 

A concentration of the monomer composition with respect to the total mass 

of the polymerizable composition (M22) can be set to 60% by mass or more and less 15 

than 100% by mass. 

[0199] 

(Radical polymerization initiator) 

The aspect of the radical polymerization initiator is the same as the 

description in <5-1. Polymerizable composition (M21)>. 20 

[0200] 

(Vinyl monomer) 

When the polymerizable composition (M22) contains a vinyl monomer, the 

same vinyl monomer as described in <2-1. Methacrylic polymer> of the first 

embodiment can be used as the vinyl monomer.  When the polymerizable 25 
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composition (M22) contains an acrylic acid ester or styrene as the vinyl monomer, the 

light stability of the methacrylic resin composition to be obtained is improved.  One 

kind of the vinyl monomer can be used alone, or two or more kinds thereof can be 

used in any ratio and combination. 

[0201] 5 

When the vinyl monomer is contained in the monomer composition, the vinyl 

monomer may be used as it is, or the vinyl monomer may be newly added as 

necessary.  A concentration of the vinyl monomer with respect to the total mass of 

the polymerizable composition (M22) can be set to more than 0% by mass and less 

than 40% by mass. 10 

[0202] 

(Component C) 

The aspect of component C is the same as the description in <1-5. 

Component C>. 

Component C may be one kind or two or more kinds. 15 

[0203] 

<5-3. Radical polymerization step of polymerizable composition> 

The aspect of the radical polymerization step of the polymerizable 

composition is the same as the description of <3-3. Radical polymerization step of 

polymerizable composition> in the first embodiment. 20 

[0204] 

[6. Molded resin object] 

The molded resin object according to the second embodiment contains the 

methacrylic resin composition according to the second embodiment.  The aspect of 

the molded resin object is the same as the description of [4. Molded resin object] in 25 



 88 

the first embodiment. 

[0205] 

<<Third embodiment>> 

[1. Monomer composition] 

The monomer composition according to a third embodiment contains MMA 5 

and a pyrazine compound (component A3) represented by Formula (3-1). 

[0206] 

[Chemical Formula 19] 

 

[0207] 10 

In Formula (3-1), R31, R32, R33, and R34 are each independently a hydrogen 

atom, an alkyl group having 1 to 5 carbon atoms, or an alkoxy group having 1 to 6 

carbon atoms. 

[0208] 

When a concentration of component A3 with respect to the total mass of the 15 

monomer composition is indicated by XA3 (ppm by mass), XA3 is 1 to 10,000 ppm 

by mass. 

It is preferable that the monomer composition further contain a 

polymerization inhibitor (component B1), an ester compound having an α-hydrogen 

(component B2) represented by Formula (3-2), or an α,β-unsaturated carbonyl 20 

compound (component B3) represented by Formula (3-3).  The monomer 

composition may contain one kind of component B1, component B2, or component 

B3, or may contain two or more kinds thereof.  The monomer composition may 
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contain a monomer other than MMA, other compounds (component C), or water, as 

long as the effect of the present invention is not impaired. 

[0209] 

[Chemical Formula 20] 

 5 

[0210] 

In Formula (3-2), R35 and R36 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, and R37 is an alkyl group having 1 to 5 

carbon atoms. 

[0211] 10 

[Chemical Formula 21] 

 

[0212] 

In Formula (3-3), R38, R39, and R40 are each independently a hydrogen atom 

or an alkyl group having 1 to 10 carbon atoms, and R41 is an alkyl group having 1 to 15 

10 carbon atoms. 

Hereinafter, each item will be described in detail. 

[0213] 

<1-1. Methyl methacrylate> 

The monomer composition according to the third embodiment contains 20 

MMA. 
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The aspect of MMA is the same as the description of <1-1. Methyl 

methacrylate> in the first embodiment. 

[0214] 

<1-2. Component A3> 

The monomer composition according to a third embodiment contains the 5 

pyrazine compound (component A3) represented by Formula (3-1). 

When the monomer composition contains component A3, the generation of 

the MMA dimer and methyl pyruvate can be suppressed.  The reason for this is 

presumed as follows. 

[0215] 10 

The MMA dimer is generated by a radical generated during storage of MMA.  

Examples of the above-described radical include a hydroxyl radical generated by an 

oxygen molecule absorbing ultraviolet light derived from sunlight.  The hydroxyl 

radical also causes generation of methyl pyruvate by oxidation of MMA.  Since the 

pyrazine compound is a π-conjugated compound having an aromatic ring, the 15 

pyrazine compound absorbs ultraviolet light, and an absorption wavelength thereof 

changes depending on the type of the substituent.  The pyrazine compound 

(component A3) represented by Formula (3-1) can absorb ultraviolet light in a wide 

wavelength range.  Therefore, when the monomer composition contains component 

A3, ultraviolet light in a wide range is absorbed, and the generation of the hydroxyl 20 

radical is suppressed.  As a result, it is considered that the generation of the MMA 

dimer and methyl pyruvate can be efficiently suppressed. 

[0216] 

A molecular weight of component A3 is preferably 200 or less.  In this 

manner, the number of pyrazine rings per unit mass of component A3 is increased, 25 
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and thus the effect of the present invention is easily obtained with a smaller amount of 

component A3.  The molecular weight of component A3 is more preferably 180 or 

less, still more preferably 160 or less, and particularly preferably 140 or less. 

The molecular weight of component A3 is preferably 80 or more, more 

preferably 100 or more, and still more preferably 120 or more. 5 

The above-described upper limit and lower limit of the molecular weight of 

component A3 can be combined arbitrarily.  For example, the molecular weight of 

component A3 is preferably 80 to 200, more preferably 80 to 180, still more 

preferably 100 to 160, and particularly preferably 120 to 140. 

[0217] 10 

In Formula (3-1), R31, R32, R33, and R34 are each independently a hydrogen 

atom, an alkyl group having 1 to 5 carbon atoms, or an alkoxy group having 1 to 6 

carbon atoms. 

R31, R32, R33, and R34 may be the same as or different from each other, but the 

total number of carbon atoms in the alkyl groups of R31, R32, R33, and R34 is 15 

preferably 1 or more, more preferably 2 or more, and still more preferably 3 or more. 

[0218] 

The alkyl group of R31, R32, R33, and R34 may be linear or branched, or may 

have a ring. 

The number of carbon atoms in the alkyl group is preferably 1 to 3, more 20 

preferably 1 or 2, and still more preferably 1. 

Examples of the alkyl group include a methyl group, an ethyl group, an n-

propyl group, an isopropyl group, an n-butyl group, an isobutyl group, an s-butyl 

group, a t-butyl group, an n-pentyl group, an isopentyl group, and a cyclopentyl 

group.  Among these, a methyl group, an ethyl group, an n-propyl group, or an 25 
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isopropyl group is preferable, and a methyl group, an ethyl group, or an isopropyl 

group is more preferable. 

[0219] 

The number of carbon atoms in the alkoxy group of R31, R32, R33, and R34 is 

preferably 1 to 5, more preferably 1 to 3, and still more preferably 1. 5 

Examples of the alkoxy group include a methoxy group, an ethoxy group, an 

n-propoxy group, an isopropoxy group, an n-butoxy group, an isobutoxy group, an s-

butoxy group, a t-butoxy group, an n-pentoxy group, an isopentoxy group, and a 

phenoxy group. 

[0220] 10 

From the viewpoint of increasing the absorbance of ultraviolet light to 

suppress the generation of the hydroxyl radical, it is still more preferable that R31, R32, 

R33, and R34 be each independently a hydrogen atom, a methyl group, an ethyl group, 

an n-propyl group, or an isopropyl group. 

[0221] 15 

From the viewpoint of easy availability and easy synthesis, as component A3, 

2,3,5,6-tetramethylpyrazine, pyrazine, 2,3,5-trimethylpyrazine, 2-methoxypyrazine, 2-

isopropyl-3-methoxypyrazine, 2,5-dimethylpyrazine, 2,5-diisopropylpyrazine, 2-

ethyl-3,5-dimethylpyrazine, 2,5-dimethyl-3-isobutylpyrazine, or 2-isopropyl-3-

methoxy-5-isobutylpyrazine is preferable; 2,3,5,6-tetramethylpyrazine, pyrazine, 20 

2,3,5-trimethylpyrazine, 2-methoxypyrazine, 2-isopropyl-3-methoxypyrazine, or 2,5-

dimethylpyrazine is more preferable; and 2,3,5,6-tetramethylpyrazine or 2,3,5-

trimethylpyrazine is still more preferable. 

Component A3 may be used alone or in combination of two or more kinds 

thereof. 25 
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[0222] 

<1-3. Component B1> 

The monomer composition according to the third embodiment preferably 

contains a polymerization inhibitor (component B1). 

By containing component B1, it is possible to suppress the dimerization 5 

reaction of MMA by a radical mechanism during the storage of MMA.  In addition, 

component B1 can trap the above-described hydroxyl radical generated during the 

storage of MMA.  That is, when the monomer composition contains component B1 

in addition to component A3, the generated amount of methyl pyruvate can be 

reduced by two different mechanisms of suppressing the generation of the hydroxyl 10 

radical by component A3 and removing the generated hydroxyl radical by component 

B1.  Therefore, it is considered that the generation of the MMA dimer and methyl 

pyruvate can be suppressed more efficiently. 

[0223] 

The aspect of component B1 is the same as the description for component B1 15 

in <1-3. Component B> of the first embodiment. 

Component B1 may be one kind or two or more kinds. 

When the monomer composition contains a compound corresponding to both 

component A3 and component B1, the compound is regarded as component A3.  

That is, when the monomer composition contains component A and component B1, it 20 

means that the monomer composition contains another component B1 different from 

the compound.  When the monomer composition contains two or more kinds of 

compounds corresponding to both component A3 and component B1, a compound 

having the highest molar concentration in the monomer composition is regarded as 

component A3, and the other compounds are regarded as component B1. 25 
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[0224] 

<1-4. Component B2> 

The monomer composition according to the third embodiment preferably 

contains the ester compound having an α-hydrogen (component B2) represented by 

Formula (3-2).  The “α-hydrogen” represents a hydrogen atom bonded to a carbon 5 

atom adjacent to a carbon atom of a carbonyl group. 

[0225] 

[Chemical Formula 22] 

 

[0226] 10 

In Formula (3-2), R35 and R36 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, and R37 is an alkyl group having 1 to 5 

carbon atoms. 

[0227] 

When the monomer composition contains component B2 in addition to 15 

component A3, the generation of the MMA dimer and methyl pyruvate can be 

suppressed more efficiently.  The reason for this is presumed as follows. 

As described above, since the MMA dimer is mainly generated by the 

hydroxyl radical generated during the storage of MMA, and component A3 suppresses 

the generation of the hydroxyl radical, the generation of the MMA dimer can be 20 

suppressed.  However, the dimerization reaction of MMA proceeds by an anionic 

mechanism under basic conditions.  Since an ester compound having an α-hydrogen 

has weak acidity and can trap an anion, component B2 can suppress the dimerization 
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reaction of MMA by an anion mechanism.  Therefore, it is considered that the 

coexistence of component A3 and component B2 can efficiently suppress the 

dimerization reaction of MMA by different mechanisms. 

On the other hand, as described above, methyl pyruvate is generated by 

oxidizing MMA with the hydroxyl radical and an oxygen molecule.  Component A3 5 

can suppress the generation of the hydroxyl radical, and component B2 can trap a 

radical intermediate generated by a reaction between the hydroxyl radical and MMA, 

and return the intermediate to MMA.  Therefore, it is considered that the coexistence 

of component A3 and component B2 can efficiently suppress the generation of the 

methyl pyruvate. 10 

[0228] 

A molecular weight of component B2 is preferably 200 or less.  In this 

manner, the number of α-hydrogens per unit mass of component B2 is increased, and 

thus the effect of the present invention is easily obtained with a small amount of 

component B2.  The molecular weight of component B2 is more preferably 180 or 15 

less, still more preferably 160 or less, and particularly preferably 140 or less. 

The molecular weight of component B2 is preferably 60 or more, more 

preferably 80 or more, and still more preferably 100 or more. 

The above-described upper limit and lower limit of the molecular weight of 

component B2 can be combined arbitrarily.  For example, the molecular weight of 20 

component B2 is preferably 60 to 200, more preferably 60 to 180, still more 

preferably 80 to 160, and particularly preferably 100 to 140. 

[0229] 

In Formula (3-2), R35 and R36 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, and R37 is an alkyl group having 1 to 5 25 
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carbon atoms.  R35, R36, and R37 may be the same as or different from each other. 

In general, the α-hydrogen of the ester compound has a property of reacting 

with an anion or a radical, but reactivity may be reduced depending on the type of a 

substituent.  When R35, R36, and R37 satisfy the above-described conditions, the 

reactivity of the α-hydrogen of component B2 with an anion or a radical is 5 

maintained, and thus the effect of the present invention can be obtained. 

[0230] 

The alkyl group of R35, R36, and R37 may be linear or branched, or may have 

a ring. 

The number of carbon atoms in the alkyl group is preferably 1 to 3, more 10 

preferably 1 or 2, and still more preferably 1. 

Examples of the alkyl group include a methyl group, an ethyl group, an n-

propyl group, an isopropyl group, an n-butyl group, an isobutyl group, an s-butyl 

group, a t-butyl group, an n-pentyl group, an isopentyl group, and a cyclopentyl 

group.  Among these, a methyl group, an ethyl group, an n-propyl group, or an 15 

isopropyl group is preferable, and a methyl group, an ethyl group, or an isopropyl 

group is more preferable. 

[0231] 

Among the compounds satisfying the above-described conditions, from the 

viewpoint of quality stability during storage of the monomer composition, as 20 

component B2, methyl isobutyrate, methyl propionate, isobutyl isobutyrate, methyl 

isovalerate, or methyl 2-methylbutyrate is preferable; and methyl isobutyrate or 

methyl propionate is more preferable. 

Component B2 may be used alone or in combination of two or more kinds 

thereof. 25 
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[0232] 

<1-5. Component B3> 

The monomer composition according to the third embodiment preferably 

contains the α,β-unsaturated carbonyl compound (component B3) represented by 

Formula (3-3). 5 

[0233] 

[Chemical Formula 23] 

 

[0234] 

In Formula (3-3), R38, R39, and R40 are each independently a hydrogen atom 10 

or an alkyl group having 1 to 10 carbon atoms, and R41 is an alkyl group having 1 to 

10 carbon atoms. 

[0235] 

When the monomer composition contains component B3 in addition to 

component A3, the generation of the MMA dimer and methyl pyruvate can be 15 

suppressed more efficiently.  The reason for this is presumed as follows. 

As described above, since the MMA dimer and the methyl pyruvate are 

generated by the hydroxyl radical generated during the storage of MMA, and 

component A3 suppresses the generation of the hydroxyl radical by absorbing 

ultraviolet light, the generation of the MMA dimer can be suppressed.  On the other 20 

hand, the α,β-unsaturated carbonyl compound (component B3) represented by 

Formula (3-3) also absorbs ultraviolet light because it has a conjugated double bond, 

but an absorption wavelength thereof is different from that of component A3.  
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Therefore, it is considered that the coexistence of component A3 and component B3 

can absorb ultraviolet light in a wide wavelength range and can efficiently suppress 

the generation of the hydroxyl radical. 

[0236] 

A molecular weight of component B3 is preferably 400 or less.  In this 5 

manner, the number of conjugated double bonds per unit mass of component B3 is 

increased, and thus the effect of the present invention is easily obtained with a small 

amount of component B3.  The molecular weight of component B3 is more 

preferably 200 or less, still more preferably 160 or less, and particularly preferably 

120 or less. 10 

The molecular weight of component B3 is preferably 80 or more, and more 

preferably 100 or more. 

The above-described upper limit and lower limit of the molecular weight of 

component B3 can be combined arbitrarily.  For example, the molecular weight of 

component B3 is preferably 80 to 400, more preferably 80 to 200, still more 15 

preferably 80 to 160, and particularly preferably 80 to 120. 

[0237] 

In Formula (3-3), R38, R39, and R40 are each independently a hydrogen atom 

or an alkyl group having 1 to 10 carbon atoms, and R41 is an alkyl group having 1 to 

10 carbon atoms.  R38, R39, R40, and R41 may be the same as or different from each 20 

other. 

When R38, R39, R40, and R41 satisfy the above-described conditions, a π-

conjugated system of component B3 is maintained, and thus a property of absorbing 

ultraviolet light in a wide wavelength range is provided, and the effect of the present 

invention can be obtained more efficiently. 25 
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[0238] 

The alkyl group of R38, R39, R40, and R41 may be linear or branched, or may 

have a ring. 

The number of carbon atoms in the alkyl group is preferably 1 to 5, more 

preferably 1 to 3, and still more preferably 1 or 2. 5 

Examples of the alkyl group include a methyl group, an ethyl group, an n-

propyl group, an isopropyl group, an n-butyl group, an isobutyl group, an s-butyl 

group, a t-butyl group, an n-pentyl group, an isopentyl group, a hexyl group, an octyl 

group, a decyl group, a cyclopentyl group, a cyclohexyl group, and a cyclooctyl 

group.  Among these, a methyl group, an ethyl group, an n-propyl group, or an 10 

isopropyl group is preferable, and a methyl group, an ethyl group, or an isopropyl 

group is more preferable. 

[0239] 

Among the compounds satisfying the above-described conditions, from the 

viewpoint of quality stability during storage of the monomer composition, as 15 

component B3, methyl acrylate, butyl acrylate, ethyl methacrylate, methyl crotonate, 

methyl cis-crotonate, isobutyl methacrylate, butyl methacrylate, propyl methacrylate, 

isopentyl methacrylate, methyl 2-methylene-3-butenoate, methyl 3,3-

dimethylacrylate, methyl 2-ethylacrylate, or methyl 2-pentenoate is preferable; methyl 

acrylate, butyl acrylate, ethyl methacrylate, or methyl crotonate is more preferable; 20 

and methyl acrylate or ethyl methacrylate is still more preferable. 

Component B3 may be used alone or in combination of two or more kinds 

thereof. 

[0240] 

<1-6. Monomer other than methyl methacrylate> 25 
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The monomer composition according to the third embodiment may contain a 

monomer other than MMA. 

The aspect of the monomer other than MMA is the same as the description in 

<1-4. Monomer other than methyl methacrylate> in the first embodiment. 

[0241] 5 

A methacrylic polymer contained in a methacrylic resin composition 

according to a third embodiment, which will be described later, is preferably a 

copolymer including a repeating unit derived from MMA and a repeating unit derived 

from a vinyl monomer copolymerizable with MMA, and the vinyl monomer is 

preferably an acrylic acid ester or styrene.  Therefore, it is preferable that the 10 

monomer composition according to the third embodiment further contain an acrylic 

acid ester or styrene as the monomer other than MMA. 

The monomer copolymerizable with MMA may be one kind or two or more 

kinds.  In addition, when component B3 is a monomer copolymerizable with MMA, 

component B3 may be used as the monomer copolymerizable with MMA, or another 15 

monomer copolymerizable with MMA may be used separately from component B3. 

[0242] 

<1-7. Component C> 

The monomer composition according to the third embodiment may contain 

other compounds (component C).  The aspect of component C is the same as the 20 

description in <1-5. Component C> in the first embodiment. 

Component C may be one kind or two or more kinds. 

[0243] 

<1-8. Concentration of each component in monomer composition> 

In the monomer composition according to the third embodiment, when a 25 
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concentration of MMA with respect to the total mass of the monomer composition is 

indicated by XM (% by mass), XM is preferably 85% by mass or more.  The lower 

limit of XM is more preferably 90% by mass or more, still more preferably 95% by 

mass or more, and particularly preferably 97% by mass or more.  In addition, the 

upper limit of XM is usually 99.99% by mass or less, and may be 99.98% by mass or 5 

less or 99.97% by mass or less.  Therefore, examples of XM include ranges of 85% 

to 99.99% by mass, 90% to 99.98% by mass, 95% to 99.97% by mass, 97% to 

99.97% by mass, and 97% to 99.97% by mass. 

[0244] 

In the monomer composition according to the third embodiment, when a 10 

concentration of component A3 with respect to the total mass of the monomer 

composition is indicated by XA3 (ppm by mass), XA3 is 1 ppm by mass or more.  

When XA3 is 1 ppm by mass or more, an effect of improving the quality stability of 

the monomer composition can be sufficiently obtained.  In addition, XA3 is 

preferably 1 to 10,000 ppm by mass.  When XA3 is 10,000 ppm by mass or less, the 15 

amount of impurities when a methacrylic resin composition is produced by 

polymerization of the monomer composition can be reduced, and adverse effects on 

physical properties of the methacrylic resin composition can be prevented.  The 

lower limit of XA3 is preferably 5 ppm by mass or more, and more preferably 10 ppm 

by mass or more.  In addition, the upper limit of XA3 is more preferably 5,000 ppm 20 

by mass or less, still more preferably 1,000 ppm by mass or less, and particularly 

preferably 100 ppm by mass or less. 

[0245] 

In the monomer composition according to the third embodiment, when a 

concentration of component A3 with respect to the mass of MMA in the monomer 25 
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composition is indicated by ZA (ppm by mass), ZA is preferably 1 to 10,000 ppm by 

mass.  ZA can be calculated using the following expression. 

[0246] 

[Formula 2] 

 5 

[0247] 

When ZA is 1 ppm by mass or more, an effect of improving the quality 

stability of the monomer composition can be sufficiently obtained.  In addition, 

when ZA is 10,000 ppm by mass or less, the amount of impurities when a methacrylic 

resin composition is produced by polymerization of the monomer composition can be 10 

reduced, and adverse effects on physical properties of the methacrylic resin 

composition can be prevented.  The lower limit of ZA is more preferably 5 ppm by 

mass or more, and still more preferably 10 ppm by mass or more.  In addition, the 

upper limit of ZA is more preferably 5,000 ppm by mass or less, still more preferably 

1,000 ppm by mass or less, and particularly preferably 100 ppm by mass or less. 15 

[0248] 

When the monomer composition according to the third embodiment contains 

component B1, and a concentration of component B1 with respect to the total mass of 

the monomer composition is indicated by XB1 (ppm by mass), XB1 is preferably 1 to 

2,000 ppm by mass.  When XB1 is 1 ppm by mass or more, the effect of improving 20 

the quality stability of the monomer composition can be sufficiently obtained.  In 

addition, when XB1 is 2,000 ppm by mass or less, the amount of impurities when a 

methacrylic resin composition is produced by polymerization of the monomer 

composition can be reduced, and adverse effects on physical properties of the 
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methacrylic resin composition can be prevented.  The lower limit of XB1 is more 

preferably 5 ppm by mass or more, and still more preferably 10 ppm by mass or more.  

In addition, the upper limit of XB1 is more preferably 1,000 ppm by mass or less, still 

more preferably 500 ppm by mass or less, and particularly preferably 100 ppm by 

mass or less. 5 

[0249] 

In the monomer composition according to the third embodiment, when a 

concentration of component B1 with respect to the mass of MMA in the monomer 

composition is indicated by ZB1 (ppm by mass), ZB1 is preferably 1 to 2,000 ppm by 

mass.  ZB1 can be calculated using the following expression. 10 

[0250] 

[Formula 3] 

 

[0251] 

When ZB1 is 1 ppm by mass or more, an effect of improving the quality 15 

stability of the monomer composition can be sufficiently obtained.  In addition, 

when ZB1 is 2,000 ppm by mass or less, the amount of impurities when a methacrylic 

resin composition is produced by polymerization of the monomer composition can be 

reduced, and adverse effects on physical properties of the methacrylic resin 

composition can be prevented.  The lower limit of ZB1 is more preferably 5 ppm by 20 

mass or more, and still more preferably 10 ppm by mass or more.  In addition, the 

upper limit of ZB1 is more preferably 1,000 ppm by mass or less, still more 

preferably 500 ppm by mass or less, and particularly preferably 100 ppm by mass or 

less. 
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[0252] 

In addition, from the viewpoint of improving the quality stability of the 

monomer composition, XB1/XA3 is preferably 0.005 to 1000.  The lower limit of 

XB1/XA3 is more preferably 0.05 or more, and still more preferably 0.5 or more.  

The upper limit thereof is more preferably 100 or less, still more preferably 50 or less, 5 

and particularly preferably 5 or less. 

[0253] 

When the monomer composition according to the third embodiment contains 

component B2, and a concentration of component B2 with respect to the total mass of 

the monomer composition is indicated by XB2 (ppm by mass), XB2 is preferably 5 to 10 

10,000 ppm by mass.  When XB2 is 5 ppm by mass or more, the effect of improving 

the quality stability of the monomer composition can be sufficiently obtained.  In 

addition, when XB2 is 10,000 ppm by mass or less, the amount of impurities when a 

methacrylic resin composition is produced by polymerization of the monomer 

composition can be reduced, and adverse effects on physical properties of the 15 

methacrylic resin composition can be prevented.  The lower limit of XB2 is more 

preferably 8 ppm by mass or more.  In addition, the upper limit of XB2 is more 

preferably 1,000 ppm by mass or less, still more preferably 100 ppm by mass or less, 

and particularly preferably 20 ppm by mass or less. 

[0254] 20 

In the monomer composition according to the third embodiment, when a 

concentration of component B2 with respect to the mass of MMA in the monomer 

composition is indicated by ZB2 (ppm by mass), ZB2 is preferably 5 to 10,000 ppm 

by mass.  ZB2 can be calculated using the following expression. 

[0255] 25 
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[Formula 4] 

 

[0256] 

When ZB2 is 5 ppm by mass or more, an effect of improving the quality 

stability of the monomer composition can be sufficiently obtained.  In addition, 5 

when ZB2 is 10,000 ppm by mass or less, the amount of impurities when a 

methacrylic resin composition is produced by polymerization of the monomer 

composition can be reduced, and adverse effects on physical properties of the 

methacrylic resin composition can be prevented.  The lower limit of ZB2 is more 

preferably 8 ppm by mass or more.  In addition, the upper limit of ZB2 is more 10 

preferably 1,000 ppm by mass or less, still more preferably 100 ppm by mass or less, 

and particularly preferably 20 ppm by mass or less. 

[0257] 

In addition, from the viewpoint of improving the quality stability of the 

monomer composition, XB2/XA3 is preferably 0.005 to 1000.  The lower limit of 15 

XB2/XA3 is more preferably 0.05 or more, and still more preferably 0.5 or more.  

The upper limit thereof is more preferably 100 or less, still more preferably 50 or less, 

and particularly preferably 5 or less. 

[0258] 

When the monomer composition according to the third embodiment contains 20 

component B3, and a concentration of component B3 with respect to the total mass of 

the monomer composition is indicated by XB3 (ppm by mass), XB3 is preferably 5 to 

10,000 ppm by mass.  When XB3 is 5 ppm by mass or more, the effect of improving 

the quality stability of the monomer composition can be sufficiently obtained.  In 
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addition, when XB3 is 10,000 ppm by mass or less, the amount of impurities when a 

methacrylic resin composition is produced by polymerization of the monomer 

composition can be reduced, and adverse effects on physical properties of the 

methacrylic resin composition can be prevented.  The lower limit of XB3 is more 

preferably 8 ppm by mass or more.  In addition, the upper limit of XB3 is more 5 

preferably 1,000 ppm by mass or less, still more preferably 100 ppm by mass or less, 

and particularly preferably 20 ppm by mass or less. 

[0259] 

In the monomer composition according to the third embodiment, when a 

concentration of component B3 with respect to the mass of MMA in the monomer 10 

composition is indicated by ZB3 (ppm by mass), ZB3 is preferably 5 to 10,000 ppm 

by mass.  ZB3 can be calculated using the following expression. 

[0260] 

[Formula 5] 

 15 

[0261] 

When ZB3 is 5 ppm by mass or more, an effect of improving the quality 

stability of the monomer composition can be sufficiently obtained.  In addition, 

when ZB3 is 10,000 ppm by mass or less, the amount of impurities when a 

methacrylic resin composition is produced by polymerization of the monomer 20 

composition can be reduced, and adverse effects on physical properties of the 

methacrylic resin composition can be prevented.  The lower limit of ZB3 is more 

preferably 8 ppm by mass or more.  In addition, the upper limit of ZB3 is more 

preferably 1,000 ppm by mass or less, still more preferably 100 ppm by mass or less, 
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and particularly preferably 20 ppm by mass or less. 

[0262] 

In addition, from the viewpoint of improving the quality stability of the 

monomer composition, XB3/XA3 is preferably 0.005 to 1000.  The lower limit of 

XB3/XA3 is more preferably 0.05 or more, and still more preferably 0.5 or more.  5 

The upper limit thereof is more preferably 100 or less, still more preferably 50 or less, 

and particularly preferably 5 or less. 

[0263] 

When the monomer composition according to the third embodiment contains 

the monomer other than MMA, a concentration of the monomer with respect to the 10 

total mass of the monomer composition is preferably 0% to 15% by mass.  In 

addition, the lower limit of the concentration of the monomer is more preferably 1% 

by mass or more, and the upper limit thereof is more preferably 10% by mass or less. 

The above-described preferred upper limit value and lower limit value can be 

arbitrarily combined. 15 

[0264] 

<1-9. Analysis of monomer composition> 

A method of confirming that the monomer composition contains component 

A3, component B1, component B2, component B3, the monomer other than MMA, 

component C, or water, and a method of calculating concentrations of component A3, 20 

component B1, component B2, component B3, the monomer other than MMA, 

component C, and water in the monomer composition are the same as the methods 

described in the first embodiment. 

[0265] 

<1-10. Production method for monomer composition> 25 
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The monomer composition according to the third embodiment can be 

produced, for example, by a method of adding component A3 to MMA, and 

component B1, component B2, or component B3, the monomer other than MMA, and 

component C may be optionally further added thereto.  In the following description, 

component B1, component B2, and component B3 may be collectively referred to as 5 

“component B”. 

The production method for the monomer composition is the same as the 

method described in the first embodiment, except that component A3 and component 

B are used. 

[0266] 10 

As component A3 and component B, a commercially available product may 

be used, or a component synthesized by a known method may be used.  When MMA 

produced by the method described in <1-1. Methyl methacrylate> of the first 

embodiment is used, component A3, and component B, the monomer other than 

MMA, and component C optionally added may be added as raw materials or in the 15 

middle of a production process to produce the monomer composition.  In addition, 

when component A3 or component B is generated as a by-product in the MMA 

production process, the monomer composition may be produced by leaving a part of 

component A3 or component B to be generated. 

[0267] 20 

[2. Methacrylic resin composition] 

The methacrylic resin composition according to the third embodiment 

contains a methacrylic polymer and a pyrazine compound (component A3) 

represented by Formula (3-1). 

[0268] 25 
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[Chemical Formula 24] 

 

[0269] 

In Formula (3-1), R31, R32, R33, and R34 are each independently a hydrogen 

atom, an alkyl group having 1 to 5 carbon atoms, or an alkoxy group having 1 to 6 5 

carbon atoms. 

[0270] 

In addition, when a concentration of component A3 with respect to the total 

mass of the methacrylic resin composition is indicated by YA3 (ppm by mass), YA3 is 

1 to 10,000 ppm by mass.  As a result, the methacrylic resin composition exhibits 10 

excellent long-term thermal stability while maintaining transparency and heat 

resistance. 

[0271] 

It is preferable that the methacrylic resin composition further contain a 

polymerization inhibitor (component B1), an ester compound having an α-hydrogen 15 

(component B2) represented by Formula (3-2), or an α,β-unsaturated carbonyl 

compound (component B3) represented by Formula (3-3).  In addition, the 

methacrylic resin composition may contain other compounds (component C) as long 

as the effect of the present invention is not impaired. 

[0272] 20 

[Chemical Formula 25] 
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[0273] 

In Formula (3-2), R35 and R36 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, and R37 is an alkyl group having 1 to 5 

carbon atoms. 5 

[0274] 

[Chemical Formula 26] 

 

[0275] 

In Formula (3-3), R38, R39, and R40 are each independently a hydrogen atom 10 

or an alkyl group having 1 to 10 carbon atoms, and R41 is an alkyl group having 1 to 

10 carbon atoms. 

[0276] 

A form of the methacrylic resin composition is not particularly limited, but is 

usually solid. 15 

Hereinafter, each item will be described in detail. 

[0277] 

<2-1. Methacrylic polymer> 

The methacrylic resin composition according to the third embodiment 

contains a methacrylic polymer, and thus exhibits favorable transparency.  In 20 

addition, decomposition due to heat or light is suppressed, and thus favorable heating 
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formability, heat resistance, and mechanical strength are exhibited. 

[0278] 

(Formulation of methacrylic polymer) 

From the viewpoint of heat resistance and thermal stability of the methacrylic 

resin composition, a contained proportion of the MMA unit is preferably 50% to 5 

100% by mass, and a contained proportion of the repeating unit derived from the 

vinyl monomer is preferably 0% to 50% by mass, with respect to the total mass of the 

methacrylic polymer.  The lower limit of the contained proportion of the MMA unit 

is more preferably 60% or more, still more preferably 70% or more, particularly 

preferably 80% or more, and most preferably 90% by mass or more.  In addition, the 10 

upper limit of the contained proportion of the repeating unit derived from the vinyl 

monomer is more preferably 40% by mass or less, still more preferably 30% by mass 

or less, particularly preferably 20% by mass or less, and most preferably 10% by mass 

or less. 

[0279] 15 

When the methacrylic polymer is a copolymer, arrangement of the copolymer 

is not particularly limited, and may be, for example, a random copolymer, a block 

copolymer, or an alternating copolymer; but a random copolymer is preferable. 

The aspect of MMA is the same as that in <1-1. Methyl methacrylate> of the 

first embodiment. 20 

[0280] 

When the methacrylic polymer is a copolymer including the repeating unit 

derived from the vinyl monomer, the vinyl monomer is preferably an acrylic acid 

ester or styrene.  As a result, the thermal stability of the methacrylic resin 

composition is improved. 25 
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[0281] 

When the above-described vinyl monomer is an acrylic acid ester, the 

methacrylic polymer preferably includes 70% to 100% by mass of the MMA unit and 

0% to 30% by mass of the repeating unit derived from an acrylic acid ester.  When 

the above-described vinyl monomer is styrene, the methacrylic polymer preferably 5 

includes 50% to 100% by mass of the MMA unit and 0% to 50% by mass of the 

repeating unit derived from styrene. 

[0282] 

As the acrylic acid ester, an acrylic acid ester having an alkyl group having 1 

to 6 carbon atoms in a side chain is preferable; and examples thereof include methyl 10 

acrylate, ethyl acrylate, propyl acrylate, n-butyl acrylate, and t-butyl acrylate.  These 

may be used alone or in combination of two or more kinds thereof in any ratio and 

combination.  Among these, from the viewpoint of thermal stability of the 

methacrylic resin composition, at least one selected from the group consisting of 

methyl acrylate, ethyl acrylate, and n-butyl acrylate is preferable; and at least one 15 

selected from the group consisting of methyl acrylate and ethyl acrylate is more 

preferable. 

[0283] 

One kind of the vinyl monomer can be used alone, or two or more kinds 

thereof can be used in any ratio and combination. 20 

[0284] 

In addition, the methacrylic polymer can include a repeating unit derived 

from a polyfunctional monomer which contains two or more radically polymerizable 

functional groups in one molecule, as long as the effect of the present invention can 

be obtained.  As a result, solvent resistance, chemical resistance, and the like can be 25 
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improved. 

[0285] 

The radically polymerizable functional group is not particularly limited as 

long as it has a carbon-carbon double bond and is a group which can be radically 

polymerized.  Specific examples thereof include a vinyl group, an allyl group, a 5 

(meth)acryloyl group, and a (meth)acryloyloxy group.  In particular, a 

(meth)acryloyl group is preferable from the viewpoint that storage stability of a 

compound having the radically polymerizable functional group is excellent and 

polymerizability of the compound is easily controlled.  Here, the “(meth)acryloyl” 

means at least one selected from “acryloyl” or “methacryloyl”.  In addition, the 10 

radically polymerizable functional groups in the monomer having two radically 

polymerizable functional groups may be the same as or different from each other. 

[0286] 

Examples of the polyfunctional monomer include allyl methacrylate, allyl 

acrylate, ethylene glycol di(meth)acrylate, ethylene glycol tri(meth)acrylate, 15 

neopentyl glycol di(meth)acrylate, and trimethylolpropane tri(meth)acrylate, but the 

polyfunctional monomer is not particularly limited thereto.  These may be used 

alone or in combination of two or more kinds thereof in any ratio and combination.  

Among these, from the viewpoint of further improving the solvent resistance and the 

chemical resistance, the polyfunctional monomer is more preferably at least one 20 

selected from the group consisting of ethylene glycol di(meth)acrylate or neopentyl 

glycol di(meth)acrylate, and still more preferably ethylene glycol di(meth)acrylate. 

[0287] 

<2-2. Component A3> 

The methacrylic resin composition according to a third embodiment contains 25 
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the pyrazine compound (component A3) represented by Formula (3-1).  As a result, 

the methacrylic resin composition exhibits excellent thermal stability.  The reason 

for this is presumed as follows. 

[0288] 

In the methacrylic polymer including the MMA unit, the main chain or the 5 

side chain is cleaved by heat to generate a radical species.  Typically, the generated 

radical species cause a decrease in transparency of the methacrylic resin composition.  

However, when component A is present in the methacrylic resin composition, 

component A functions as a radical scavenger, and the decrease in transparency is 

suppressed.  As a result, the methacrylic resin composition exhibits excellent thermal 10 

stability. 

The aspect of component A3 is the same as the description in <1-2. 

Component A3>. 

Component A3 may be one kind or two or more kinds. 

[0289] 15 

<2-3. Component B1> 

The methacrylic resin composition according to the third embodiment 

preferably contains a polymerization inhibitor (component B1).  As a result, an 

effect of improving the thermal stability of the methacrylic resin composition can be 

more efficiently obtained. 20 

The aspect of component B1 is the same as the description in <1-3. 

Component B1>. 

Component B1 may be one kind or two or more kinds. 

[0290] 

<2-4. Component B2> 25 
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The methacrylic resin composition according to the third embodiment 

preferably contains the ester compound having an α-hydrogen (component B2) 

represented by Formula (3-2).  As a result, an effect of improving the thermal 

stability of the methacrylic resin composition can be more efficiently obtained.  The 

reason for this is presumed as follows. 5 

As described, in the methacrylic polymer including the MMA unit, the main 

chain or the side chain is cleaved by heat to generate a radical species.  Typically, the 

generated radical species cause a decrease in transparency of the methacrylic resin 

composition.  However, when component B2 is present in the methacrylic resin 

composition, component B2 functions as a radical scavenger, in addition to 10 

component A3.  Since component A3 and component B2 have different types of 

radical species which can be captured, the coexistence of component A3 and 

component B2 can efficiently capture radicals and suppress a decrease in 

transparency.  As a result, the methacrylic resin composition exhibits excellent 

thermal stability. 15 

[0291] 

[Chemical Formula 27] 

 

[0292] 

In Formula (3-2), R35 and R36 are each independently a hydrogen atom or an 20 

alkyl group having 1 to 5 carbon atoms, and R37 is an alkyl group having 1 to 5 

carbon atoms. 

The aspect of component B2 is the same as the description in <1-4. 
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Component B2>. 

Component B2 may be one kind or two or more kinds. 

[0293] 

<2-5. Component B3> 

The monomer composition according to the third embodiment preferably 5 

contains the α,β-unsaturated carbonyl compound (component B3) represented by 

Formula (3-3).  As a result, an effect of improving the thermal stability of the 

methacrylic resin composition can be more efficiently obtained.  The reason for this 

is presumed as follows. 

As described, in the methacrylic polymer including the MMA unit, the main 10 

chain or the side chain is cleaved by heat to generate a radical species.  Typically, the 

generated radical species cause a decrease in transparency of the methacrylic resin 

composition.  However, when component B3 is present in the methacrylic resin 

composition, component B3 functions as a radical scavenger, in addition to 

component A3.  Since component A3 and component B3 have different types of 15 

radical species which can be captured, the coexistence of component A3 and 

component B3 can efficiently capture radicals and suppress a decrease in 

transparency.  As a result, the methacrylic resin composition exhibits excellent 

thermal stability. 

[0294] 20 

[Chemical Formula 28] 

 

[0295] 
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In Formula (3-3), R38, R39, and R40 are each independently a hydrogen atom 

or an alkyl group having 1 to 10 carbon atoms, and R41 is an alkyl group having 1 to 

10 carbon atoms. 

The aspect of component B3 is the same as the description in <1-5. 

Component B3>. 5 

Component B3 may be one kind or two or more kinds. 

[0296] 

<2-6. Component C> 

The methacrylic resin composition according to the third embodiment may 

contain other compounds (component C).  The aspect of component C is the same as 10 

the description in <1-7. Component C>. 

Component C may be one kind or two or more kinds. 

[0297] 

<2-7. Concentration of each component in methacrylic resin composition> 

When a concentration of the methacrylic polymer with respect to the total 15 

mass of the methacrylic resin composition is indicated by YM (% by mass), YM is not 

particularly limited, but from the viewpoint of improving heat resistance, YM is 

usually 95% by mass or more, preferably 97.5% by mass or more, more preferably 

98% by mass or more, and still more preferably 99% by mass or more.  On the other 

hand, from the viewpoint of obtaining excellent thermal stability, YM is usually 20 

99.99% by mass or less, preferably 99.985% by mass or less, more preferably 99.98% 

by mass or less, still more preferably 99.975% by mass or less, particularly preferably 

99.97% by mass or less, especially preferably 99.95% by mass or less, and most 

preferably 99.9% by mass or less.  The above-described upper limit value and lower 

limit value can be arbitrarily combined.  Examples of the YM include ranges of 95% 25 
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to 99.99% by mass, 95% to 99.985% by mass, 97.5% to 99.98% by mass, 97.5% to 

99.975% by mass, 98% to 99.97% by mass, 98% to 99.95% by mass, and 99% to 

99.9% by mass.  When the methacrylic resin composition contains two or more 

kinds of methacrylic polymers, YM is the total concentration of the two or more kinds 

of methacrylic polymers. 5 

[0298] 

When a concentration of component A3 with respect to the total mass of the 

methacrylic resin composition according to the third embodiment is indicated by YA3, 

YA3 is 1 ppm by mass or more.  When the lower limit of YA3 is 1 ppm by mass or 

more, the methacrylic resin composition exhibits excellent thermal stability.  In 10 

addition, YA is preferably 1 to 10,000 ppm by mass.  When the upper limit of YA3 is 

10,000 ppm by mass or less, it is possible to prevent physical properties of the 

methacrylic resin composition from being adversely affected.  The lower limit of 

YA3 is preferably 5 ppm by mass or more, and more preferably 10 ppm by mass or 

more.  In addition, the upper limit of YA3 is more preferably 5,000 ppm by mass or 15 

less, still more preferably 1,000 ppm by mass or less, and particularly preferably 100 

ppm by mass or less. 

[0299] 

In the methacrylic resin composition according to the third embodiment, 

when a concentration of component A3 with respect to the mass of the methacrylic 20 

polymer in the methacrylic resin composition is WA (ppm by mass), WA is preferably 

1 to 10,000 ppm by mass.  WA can be calculated using the following expression. 

[0300] 

[Formula 6] 
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[0301] 

When the lower limit of WA is 1 ppm by mass or more, the methacrylic resin 

composition exhibits excellent thermal stability.  In addition, when the upper limit of 

WA is 10,000 ppm by mass or less, it is possible to prevent physical properties of the 5 

methacrylic resin composition from being adversely affected.  The lower limit of WA 

is more preferably 5 ppm by mass or more, and still more preferably 10 ppm by mass 

or more.  In addition, the upper limit of WA is more preferably 5,000 ppm by mass 

or less, still more preferably 1,000 ppm by mass or less, and particularly preferably 

100 ppm by mass or less. 10 

[0302] 

When the methacrylic resin composition according to the third embodiment 

contains component B1, and a concentration of component B1 with respect to the total 

mass of the methacrylic resin composition is indicated by YB1 (ppm by mass), YB1 is 

preferably 1 to 2,000 ppm by mass.  When YB1 is 1 ppm by mass or more, the effect 15 

of improving the thermal stability of the methacrylic resin composition can be 

sufficiently obtained.  In addition, when YB1 is 2,000 ppm by mass or less, it is 

possible to prevent physical properties of the methacrylic resin composition from 

being adversely affected.  The lower limit of YB1 is more preferably 5 ppm by mass 

or more, and still more preferably 10 ppm by mass or more.  In addition, the upper 20 

limit of YB1 is more preferably 1,000 ppm by mass or less, still more preferably 500 

ppm by mass or less, and particularly preferably 100 ppm by mass or less. 

[0303] 

In the methacrylic resin composition according to the third embodiment, 
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when a concentration of component B1 with respect to the mass of the methacrylic 

polymer in the methacrylic resin composition is WB1 (ppm by mass), WB1 is 

preferably 1 to 2,000 ppm by mass.  WB1 can be calculated using the following 

expression. 

[0304] 5 

[Formula 7] 

 

[0305] 

When the lower limit of WB1 is 1 ppm by mass or more, the methacrylic 

resin composition exhibits excellent thermal stability.  In addition, when the upper 10 

limit of WB1 is 2,000 ppm by mass or less, it is possible to prevent physical 

properties of the methacrylic resin composition from being adversely affected.  The 

lower limit of WB1 is more preferably 5 ppm by mass or more, and still more 

preferably 10 ppm by mass or more.  In addition, the upper limit of WB1 is more 

preferably 1,000 ppm by mass or less, still more preferably 500 ppm by mass or less, 15 

and particularly preferably 100 ppm by mass or less. 

[0306] 

In addition, from the viewpoint of improving the thermal stability of the 

methacrylic resin composition, YB1/YA3 is preferably 0.005 to 1000.  The lower 

limit of YB1/YA3 is more preferably 0.05 or more, and still more preferably 0.5 or 20 

more.  The upper limit thereof is more preferably 100 or less, still more preferably 

50 or less, and particularly preferably 5 or less. 

[0307] 

When the methacrylic resin composition according to the third embodiment 
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contains component B2, and a concentration of component B2 with respect to the total 

mass of the methacrylic resin composition is indicated by YB2 (ppm by mass), YB2 is 

preferably 5 to 10,000 ppm by mass.  When YB2 is 5 ppm by mass or more, the 

effect of improving the thermal stability of the methacrylic resin composition can be 

sufficiently obtained.  In addition, when YB2 is 10,000 ppm by mass or less, it is 5 

possible to prevent physical properties of the methacrylic resin composition from 

being adversely affected.  The lower limit of YB2 is more preferably 8 ppm by mass 

or more.  In addition, the upper limit of YB2 is more preferably 1,000 ppm by mass 

or less, still more preferably 100 ppm by mass or less, and particularly preferably 20 

ppm by mass or less. 10 

[0308] 

In the methacrylic resin composition according to the third embodiment, 

when a concentration of component B2 with respect to the mass of the methacrylic 

polymer in the methacrylic resin composition is WB2 (ppm by mass), WB2 is 

preferably 5 to 10,000 ppm by mass.  WB2 can be calculated using the following 15 

expression. 

[0309] 

[Formula 8] 

 

[0310] 20 

When the lower limit of WB2 is 5 ppm by mass or more, the methacrylic 

resin composition exhibits excellent thermal stability.  In addition, when the upper 

limit of WB2 is 10,000 ppm by mass or less, it is possible to prevent physical 

properties of the methacrylic resin composition from being adversely affected.  The 
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lower limit of WB2 is more preferably 8 ppm by mass or more.  In addition, the 

upper limit of WB2 is more preferably 1,000 ppm by mass or less, still more 

preferably 100 ppm by mass or less, and particularly preferably 20 ppm by mass or 

less. 

[0311] 5 

In addition, from the viewpoint of improving the quality stability of the 

methacrylic resin composition, YB2/YA3 is preferably 0.005 to 1000.  The lower 

limit of YB2/YA3 is more preferably 0.05 or more, and still more preferably 0.5 or 

more.  The upper limit thereof is more preferably 100 or less, still more preferably 

50 or less, and particularly preferably 5 or less. 10 

[0312] 

When the methacrylic resin composition according to the third embodiment 

contains component B3, and a concentration of component B3 with respect to the total 

mass of the methacrylic resin composition is indicated by YB3 (ppm by mass), YB3 is 

preferably 5 to 10,000 ppm by mass.  When YB3 is 5 ppm by mass or more, the 15 

effect of improving the thermal stability of the methacrylic resin composition can be 

sufficiently obtained.  In addition, when YB3 is 10,000 ppm by mass or less, it is 

possible to prevent physical properties of the methacrylic resin composition from 

being adversely affected.  The lower limit of YB3 is more preferably 8 ppm by mass 

or more.  In addition, the upper limit of YB3 is more preferably 1,000 ppm by mass 20 

or less, still more preferably 100 ppm by mass or less, and particularly preferably 20 

ppm by mass or less. 

[0313] 

In the methacrylic resin composition according to the third embodiment, 

when a concentration of component B3 with respect to the mass of the methacrylic 25 



 123 

polymer in the methacrylic resin composition is WB3 (ppm by mass), WB3 is 

preferably 5 to 10,000 ppm by mass.  WB3 can be calculated using the following 

expression. 

[0314] 

[Formula 9] 5 

 

[0315] 

When the lower limit of WB3 is 5 ppm by mass or more, the methacrylic 

resin composition exhibits excellent thermal stability.  In addition, when the upper 

limit of WB3 is 10,000 ppm by mass or less, it is possible to prevent physical 10 

properties of the methacrylic resin composition from being adversely affected.  The 

lower limit of WB3 is more preferably 8 ppm by mass or more.  In addition, the 

upper limit of WB3 is more preferably 1,000 ppm by mass or less, still more 

preferably 100 ppm by mass or less, and particularly preferably 20 ppm by mass or 

less. 15 

[0316] 

In addition, from the viewpoint of improving the quality stability of the 

methacrylic resin composition, YB3/YA3 is preferably 0.005 to 1000.  The lower 

limit of YB3/YA3 is more preferably 0.05 or more, and still more preferably 0.5 or 

more.  The upper limit thereof is more preferably 100 or less, still more preferably 20 

50 or less, and particularly preferably 5 or less. 

The above-described preferred upper limit value and lower limit value can be 

arbitrarily combined. 

[0317] 
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<2-8. Analysis of methacrylic resin composition> 

A method of measuring concentrations of component A3, component B1, 

component B2, component B3, and component C in the methacrylic resin 

composition is the same as the method described in <2-5. Analysis of methacrylic 

resin composition> of the first embodiment. 5 

[0318] 

[3. Production method for methacrylic resin composition] 

The methacrylic resin composition according to the third embodiment can be 

produced by a method including a step of radically polymerizing a polymerizable 

composition containing MMA.  The polymerizable composition is, for example, a 10 

polymerizable composition (M31) containing a raw material composition, a 

component A3, and a radical polymerization initiator, or a polymerizable composition 

(M32) containing the monomer composition according to the third embodiment and a 

radical polymerization initiator; and the polymerizable composition (M32) is 

preferable.  That is, the methacrylic resin composition according to the third 15 

embodiment preferably contains a polymer of the monomer composition according to 

the third embodiment. 

[0319] 

The monomer composition according to the third embodiment has a low 

contained amount of MMA dimer and methyl pyruvate even after long-term storage.  20 

When a methacrylic resin composition is produced using, as a raw material, the 

monomer composition having a low contained amount of MMA dimer, a polymer 

having a small number of branches is obtained, and thus the thermal stability of the 

methacrylic resin composition is improved.  In addition, when a methacrylic resin 

composition is produced using, as a raw material, the monomer composition having a 25 
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low contained amount of methyl pyruvate, the generation of radicals is suppressed, 

and generation of a coloring substance can be suppressed. 

Hereinafter, each item will be described in detail. 

[0320] 

<3-1. Polymerizable composition (M31)> 5 

The polymerizable composition (M31) contains a raw material composition, 

a component A3, and a radical polymerization initiator.  It is preferable that the 

polymerizable composition (M31) further contain a polymerization inhibitor 

(component B1), the ester compound having an α-hydrogen (component B2) 

represented by Formula (3-2), or the α,β-unsaturated carbonyl compound (component 10 

B3) represented by Formula (3-3).  In addition, the methacrylic resin composition 

may contain other compounds (component C) as long as the effect of the present 

invention is not impaired. 

[0321] 

(Raw material composition) 15 

The raw material composition is also a raw material component of the 

methacrylic polymer contained in the methacrylic resin composition according to the 

third embodiment. 

Examples of the raw material composition include a composition containing 

only MMA, and a composition containing MMA and a vinyl monomer.  As the vinyl 20 

monomer, the same vinyl monomer as described in <2-1. Methacrylic polymer> can 

be used.  When the raw material composition contains an acrylic acid ester or 

styrene as the vinyl monomer, the thermal stability of the methacrylic resin 

composition to be obtained is improved.  One kind of the vinyl monomer can be 

used alone, or two or more kinds thereof can be used in any ratio and combination. 25 
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[0322] 

A contained proportion of MMA is preferably 50% to 100% by mass, and a 

contained proportion of the vinyl monomer is preferably 0% to 50% by mass, with 

respect to the total mass of the raw material composition.  In addition, the lower 

limit of the contained proportion of MMA is more preferably 70% by mass or more, 5 

and the upper limit of the contained proportion of the vinyl monomer is more 

preferably 30% by mass or less. 

[0323] 

In addition, the raw material composition may contain a polymer including 

the MMA unit in advance.  When the raw material composition contains the 10 

polymer, the raw material composition is a syrup, and thus a polymerization time can 

be shortened and productivity can be improved.  Specific examples of the polymer 

including the MMA unit include a polymer including 50% by mass or more of the 

MMA unit and 50% by mass or less of a constitutional unit derived from the vinyl 

monomer with respect to the total mass of the polymer, and a polymer consisting of 15 

100% by mass of the MMA unit. 

[0324] 

Examples of a method of obtaining the above-described syrup include a 

method of dissolving the polymer including the MMA unit in the raw material 

composition, and a method of adding a known radical polymerization initiator to the 20 

raw material composition and polymerizing a part of the mixture. 

A concentration of the raw material composition with respect to the total 

mass of the polymerizable composition (M31) can be set in a range of 97.5% to 

99.99% by mass. 

[0325] 25 
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(Component A3) 

The aspect of component A3 is the same as the description in <1-2. 

Component A3>. 

Component A3 may be one kind or two or more kinds. 

[0326] 5 

A concentration of component A3 with respect to the total mass of the 

polymerizable composition (M31) is preferably 1 to 10,000 ppm by mass.  When the 

lower limit of the concentration of component A3 is 1 ppm by mass or more, the 

methacrylic resin composition to be obtained exhibits excellent thermal stability.  In 

addition, when the upper limit of the concentration of component A3 is 10,000 ppm 10 

by mass or less, it is possible to prevent physical properties of the methacrylic resin 

composition to be obtained from being adversely affected.  The lower limit of the 

concentration of component A3 is preferably 5 ppm by mass or more, and more 

preferably 10 ppm by mass or more.  In addition, the upper limit of the concentration 

of component A3 is preferably 5,000 ppm by mass or less, more preferably 1,000 ppm 15 

by mass or less, and still more preferably 100 ppm by mass or less. 

[0327] 

(Radical polymerization initiator) 

As the radical polymerization initiator, a known radical polymerization 

initiator can be used, and the same radical polymerization initiator as mentioned in the 20 

first embodiment can be exemplary examples.  The radical polymerization initiator 

may be used alone or in combination of two or more kinds thereof in any ratio and 

combination.  In addition, as necessary, a known polymerization promoter such as 

amine and mercaptan can be used in combination with the radical polymerization 

initiator. 25 
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A concentration of the radical polymerization initiator with respect to the 

total mass of the polymerizable composition (M31) is not particularly limited, and for 

example, it can be set to 0.005% to 5% by mass, may be set to 0.01% to 1% by mass. 

[0328] 

(Component B1) 5 

The aspect of component B1 is the same as the description in <1-3. 

Component B1>. 

Component B1 may be one kind or two or more kinds. 

[0329] 

When the polymerizable composition (M31) contains component B1, a 10 

concentration of component B1 with respect to the total mass of the polymerizable 

composition (M31) is preferably 1 to 1,000 ppm by mass.  When the concentration 

of component B1 is 1 ppm by mass or more, the effect of improving the thermal 

stability of the methacrylic resin composition to be obtained can be sufficiently 

obtained.  In addition, when the concentration of component B1 is 1,000 ppm by 15 

mass or less, it is possible to prevent physical properties of the methacrylic resin 

composition to be obtained from being adversely affected.  The lower limit of the 

concentration of component B1 is more preferably 5 ppm by mass or more, and still 

more preferably 10 ppm by mass or more.  In addition, the upper limit of the 

concentration of component B1 is more preferably 500 ppm by mass or less, and still 20 

more preferably 100 ppm by mass or less. 

[0330] 

(Component B2) 

The aspect of component B2 is the same as the description in <1-4. 

Component B2>. 25 



 129 

Component B2 may be one kind or two or more kinds. 

When the polymerizable composition (M31) contains component B2, a 

concentration of component B2 with respect to the total mass of the polymerizable 

composition (M31) is preferably 5 to 1,000 ppm by mass.  When the concentration 

of component B2 is 5 ppm by mass or more, the effect of improving the thermal 5 

stability of the methacrylic resin composition to be obtained can be sufficiently 

obtained.  In addition, when the concentration of component B2 is 10,000 ppm by 

mass or less, it is possible to prevent physical properties of the methacrylic resin 

composition to be obtained from being adversely affected.  The lower limit of the 

concentration of component B2 is more preferably 8 ppm by mass or more.  In 10 

addition, the upper limit of the concentration of component B2 is more preferably 

1,000 ppm by mass or less, still more preferably 100 ppm by mass or less, and 

particularly preferably 20 ppm by mass or less. 

[0331] 

(Component B3) 15 

The aspect of component B3 is the same as the description in <1-5. 

Component B3>. 

Component B3 may be one kind or two or more kinds. 

When the polymerizable composition (M31) contains component B3, a 

concentration of component B3 with respect to the total mass of the polymerizable 20 

composition (M31) is preferably 5 to 1,000 ppm by mass.  When the concentration 

of component B3 is 5 ppm by mass or more, the effect of improving the thermal 

stability of the methacrylic resin composition to be obtained can be sufficiently 

obtained.  In addition, when the concentration of component B3 is 10,000 ppm by 

mass or less, it is possible to prevent physical properties of the methacrylic resin 25 
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composition to be obtained from being adversely affected.  The lower limit of the 

concentration of component B3 is more preferably 8 ppm by mass or more.  In 

addition, the upper limit of the concentration of component B3 is more preferably 

1,000 ppm by mass or less, still more preferably 100 ppm by mass or less, and 

particularly preferably 20 ppm by mass or less. 5 

[0332] 

(Component C) 

The aspect of component C is the same as the description in <1-7. 

Component C>. 

Component C may be one kind or two or more kinds. 10 

[0333] 

<3-2. Polymerizable composition (M32)> 

The polymerizable composition (M32) contains the monomer composition 

according to the third embodiment and a known radical polymerization initiator.  

The polymerizable composition (M32) may further contain a vinyl monomer.  In 15 

addition, the methacrylic resin composition may contain other compounds 

(component C) as long as the effect of the present invention is not impaired. 

[0334] 

(Monomer composition) 

The monomer composition is the monomer composition according to the 20 

third embodiment, and is a composition containing a raw material component of the 

methacrylic polymer contained in the methacrylic resin composition according to the 

third embodiment. 

A concentration of the monomer composition with respect to the total mass 

of the polymerizable composition (M32) can be set to 60% by mass or more and less 25 
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than 100% by mass. 

[0335] 

(Radical polymerization initiator) 

The aspect of the radical polymerization initiator is the same as the 

description in <3-1. Polymerizable composition (M31)>. 5 

[0336] 

(Vinyl monomer) 

When the polymerizable composition (M32) contains a vinyl monomer, the 

same vinyl monomer as described in <2-1. Methacrylic polymer> can be used as the 

vinyl monomer.  When the polymerizable composition (M32) contains an acrylic 10 

acid ester or styrene as the vinyl monomer, the thermal stability of the methacrylic 

resin composition to be obtained is improved.  One kind of the vinyl monomer can 

be used alone, or two or more kinds thereof can be used in any ratio and combination. 

[0337] 

When the vinyl monomer is contained in the monomer composition, the vinyl 15 

monomer may be used as it is, or the vinyl monomer may be newly added as 

necessary.  A concentration of the vinyl monomer with respect to the total mass of 

the polymerizable composition (M32) can be set to more than 0% by mass and less 

than 40% by mass. 

[0338] 20 

(Component C) 

The aspect of component C is the same as the description in <1-7. 

Component C>. 

Component C may be one kind or two or more kinds. 

[0339] 25 
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<3-3. Radical polymerization step of polymerizable composition> 

The aspect of the radical polymerization step of the polymerizable 

composition is the same as the description of <3-3. Radical polymerization step of 

polymerizable composition> in the first embodiment. 

[0340] 5 

[4. Molded resin object] 

The molded resin object according to the third embodiment contains the 

methacrylic resin composition according to the third embodiment.  The aspect of the 

molded resin object is the same as the description of [4. Molded resin object] in the 

first embodiment. 10 

[0341] 

Hereinafter, the present invention will be described in more detail with 

reference to Examples and Comparative Examples, but the present invention is not 

limited to these examples.  Unless otherwise specified, “%” and “ppm” in Examples 

and Comparative Examples mean “% by mass” and “ppm by mass”.  In addition, 15 

“parts” indicates “parts by mass”.  In addition, components B1 to B3 may be 

collectively referred to as “component B”, and XB1, XB2, and XB3 may be 

collectively referred to as “XB”. 

[0342] 

<<Test for first embodiment>> 20 

[Name of compound] 

Names of compounds used in Examples and Comparative Examples are as 

follows. 

· Methyl isovalerate (manufactured by Tokyo Chemical Industry Co., Ltd.) 

· Isobutyl isobutyrate (manufactured by Tokyo Chemical Industry Co., Ltd.) 25 
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· Isoamyl isobutyrate (manufactured by Tokyo Chemical Industry Co., Ltd.) 

[0343] 

[Analysis of monomer composition] 

A contained amount of each constituent component of monomer 

compositions produced in Examples and Comparative Examples was calculated from 5 

an addition amount of each raw material.  In addition, in the evaluation of quality 

stability described later, a MMA dimer and methyl pyruvate in the monomer 

composition after storage were quantified by an absolute calibration curve method 

using GC-MS.  Measurement conditions of GC-MS were as follows. 

[0344] 10 

<GC-MS measurement conditions> 

Device: GC-MS measuring device (product name: QP-2010SE, 

manufactured by Shimadzu Corporation) 

Carrier gas: helium 

Ionization method: electron ionization (EI) method 15 

Column: DB-WAX 60 m × 320 μm × 1.0 μm (manufactured by Agilent) 

Temperature rising conditions: held at 35°C for 10 minutes, raised from 35°C 

to 150°C at 5 °C/min, held at 150°C for 17 minutes, raised from 150°C to 220°C at 

5 °C/min, and held at 220°C for 6 minutes 

Injection port temperature: 210°C 20 

Interface temperature: 250°C 

Ion source temperature: 250°C 

Injection mode: split 

Split ratio: 50:1 

Flow rate: 0.97 mL/min 25 
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Total flow rate: 52.5 mL/min 

Purge flow rate: 3.0 mL/min 

Control mode: constant linear velocity 

Pressure: 26.1 KPa 

Average linear velocity: 25.0 cm/sec 5 

Injection volume: 1 μL 

Measurement mode: scan mode; m/z detection range: 10 to 300 

Detection time: 70 minutes 

[0345] 

[Evaluation of quality stability of monomer composition] 10 

The quality stability of the monomer compositions produced in Examples 

and Comparative Examples during storage was evaluated by the amount of MMA 

dimer and methyl pyruvate produced when the monomer composition was stored at 

25°C for 14 days. 

[0346] 15 

[Analysis of methacrylic resin composition] 

Concentrations of constituent components of methacrylic resin compositions 

produced in Examples and Comparative Examples were calculated as follows.  The 

obtained methacrylic resin composition was finely crushed, and 0.2 g of the crushed 

methacrylic resin composition was dissolved in 10 mL of acetone.  Next, 1 mL of an 20 

internal standard solution was added to the obtained solution using a hole pipette.  A 

0.1% by volume of methyl salicylate/acetone solution was used as the internal 

standard solution.  A standard reagent of the target was diluted with acetone to 

prepare three kinds of test solutions having different concentrations, and the internal 

standard solution was added thereto to create a three-point calibration curve by GC-25 
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MS measurement.  With this, the concentration of each component in the 

methacrylic resin composition was quantified.  Measurement conditions of GC-MS 

were as follows. 

[0347] 

<GC-MS measurement conditions> 5 

Device: GC HP6890/MS HP5973 (manufactured by Agilent) 

Ionization method: electron ionization (EI) method 

Column: DB-WAX 60 m × 250 μm × 0.5 μm (manufactured by Agilent) 

Temperature rise condition: 70°C (5 min) → 200°C (5 min); Rate = 

10 °C/min 10 

Injection port temperature: 220°C 

AUX temperature: 230°C 

Ion source temperature: 230°C 

Split ratio: 10:1 

Flow rate: 2.0 mL/min 15 

Average linear velocity: 37 cm/sec 

Injection volume: 1 μL 

Measurement mode: SIM 

[0348] 

[Evaluation of heat resistance of methacrylic resin composition] 20 

As an index of heat resistance of the methacrylic resin compositions 

produced in Examples and Comparative Examples, a load deflection temperature 

(hereinafter, also referred to as “HDT”) was used.  The HDT was measured for a test 

piece (length: 120 mm × width: 12.7 mm × thickness: 3 mm) of the methacrylic resin 

composition in accordance with JIS K 7191. 25 
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[0349] 

[Measurement of HAZE] 

HAZE of the methacrylic resin composition was measured in accordance 

with JIS K 7136 using a haze meter (manufactured by NIPPON DENSHOKU 

INDUSTRIES Co., Ltd., model name: NDH4000).  A test piece (square shape of 50 5 

mm in length × 50 mm in width, 3 mm in thickness) formed of the methacrylic resin 

composition was used for the measurement. 

[0350] 

[Measurement of yellow index (YI)] 

A yellow index (YI) of the methacrylic resin composition was measured in 10 

accordance with ASTM D 1925 using a spectroscopic colorimeter (manufactured by 

NIPPON DENSHOKU INDUSTRIES Co., Ltd., model name: SE-7700).  A test 

piece (square shape of 50 mm in length × 50 mm in width, 3 mm in thickness) formed 

of the methacrylic resin composition was used for the measurement. 

[0351] 15 

[Evaluation of light stability of methacrylic resin composition] 

A change (ΔTt) in total light transmittance before and after a light exposure 

test was used as an index of light stability of the methacrylic resin compositions 

produced in Examples and Comparative Examples. 

[0352] 20 

<Light stability test> 

The light stability test was performed using a metal weather ultra-accelerated 

light stability tester (manufactured by DAIPLA WINTES CO., LTD., model name: 

DW-R8PL-A) equipped with a metal halide lamp (manufactured by DAIPLA 

WINTES CO., LTD., model: MW-60W) and a light cut filter (manufactured by 25 
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DAIPLA WINTES CO., LTD., model: KF-1).  Specifically, a test piece (square 

shape of 50 mm in length × 50 mm in width, 3 mm in thickness) containing the 

methacrylic resin composition was installed in an evaluation room of the metal 

weather ultra-accelerated light stability tester, and the test piece was irradiated with 

light from the metal halide lamp for 300 hours.  An irradiation intensity of UV was 5 

corrected such that the irradiation intensity at a wavelength of 300 to 400 nm 

measured with an ultraviolet illuminance meter (manufactured by Ushio Inc., model 

name: UVP-365-03) was 130 mW/cm2.  The test piece was irradiated with visible 

light and UV rays from the metal halide lamp.  The evaluation room of the metal 

weather ultra-accelerated light stability tester was set to an environment of a 10 

temperature of 63°C and a humidity of 50 RH%. 

[0353] 

<Measurement of total light transmittance (Tt)> 

The total light transmittance (Tt) of the methacrylic resin composition was 

measured in accordance with JIS K 7361-1 using a haze meter (manufactured by 15 

NIPPON DENSHOKU INDUSTRIES Co., Ltd., model name: NDH4000).  A test 

piece (square shape of 50 mm in length × 50 mm in width, 3 mm in thickness) formed 

of the methacrylic resin composition was used for the measurement.  One piece of 

the test piece before the light stability test and one piece of the test piece after the 

light exposure test were measured once, and a change in measured value before and 20 

after the light stability test was defined as a change in the total light transmittance 

(ΔTt). 

[0354] 

[Example A1-1] 

Isobutyl isobutyrate was used as component A1, and 0.0400 g of component 25 
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A1 was added to 39.96 g of a reagent of MMA (moisture concentration: 240 ppm) to 

prepare an MMA solution (A-1 solution).  A concentration of component A1 in the 

A-1 solution is shown in Table 1. 

Next, 0.2000 g of the A-1 solution was added to 19.80 g of a reagent of 

MMA (moisture concentration: 240 ppm) to prepare a monomer composition.  A 5 

concentration of each component in the monomer composition is shown in Table 2. 

The obtained monomer composition was stored at 25°C for 14 days.  Table 

2 shows the amounts of MMA dimer and methyl pyruvate generated in the monomer 

composition after the storage. 

[0355] 10 

[Example A1-2] 

An A-1 solution was prepared by the same method as in Example A1-1. 

Next, a monomer composition was prepared in the same manner as in 

Example A1-1, except that the amounts of the reagent of MMA and the A-1 solution 

were changed as shown in Table 2.  A concentration of each component in the 15 

monomer composition is shown in Table 2. 

The obtained monomer composition was stored in the same manner as in 

Example A1-1.  Table 2 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0356] 20 

[Example A1-3] 

Isobutyl isobutyrate was used as component A1, and 0.0400 g of component 

A1 was added to 39.96 g of a reagent of MMA (moisture concentration: 240 ppm) to 

prepare a monomer composition.  A concentration of each component in the 

monomer composition is shown in Table 2. 25 



 139 

The obtained monomer composition was stored in the same manner as in 

Example A1-1.  Table 2 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0357] 

[Example A1-4] 5 

A monomer composition was prepared in the same manner as in Example 

A1-3, except that the amounts of the reagent of MMA and component A1 were 

changed as shown in Table 2.  A concentration of each component in the monomer 

composition is shown in Table 2. 

The obtained monomer composition was stored in the same manner as in 10 

Example A1-1.  Table 2 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0358] 

[Examples A1-5 and A1-6] 

An A-1 solution was prepared in the same manner as in Example A1-1, 15 

except that a compound shown in Table 1 was used as component A1 and amounts of 

the reagent of MMA and component A1 were changed as shown in Table 1. 

Next, a monomer composition was prepared in the same manner as in 

Example A1-1, except that the amounts of the reagent of MMA and the A-1 solution 

were changed as shown in Table 2.  A concentration of each component in the 20 

monomer composition is shown in Table 2. 

The obtained monomer composition was stored in the same manner as in 

Example A1-1.  Table 2 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0359] 25 
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[Examples A1-7 and A1-8] 

A monomer composition was prepared in the same manner as in Example 

A1-3, except that a compound shown in Table 2 was used as component A1 and 

amounts of the reagent of MMA and component A1 were changed as shown in Table 

2.  A concentration of each component in the monomer composition is shown in 5 

Table 2. 

The obtained monomer composition was stored in the same manner as in 

Example A1-1.  Table 2 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0360] 10 

[Example A1-9] 

Isobutyl isobutyrate was used as component A1, and 0.0210 g of component 

A1 was added to 10.00 g of a reagent of MMA (moisture concentration: 240 ppm) to 

prepare an MMA solution (A-1 solution).  A concentration of component A1 in the 

A-1 solution is shown in Table 1. 15 

2,4-Dimethyl-6-t-butylphenol was used as a component B, 0.0228 g of 

component B was added to 10.00 g of a reagent of MMA (moisture concentration: 

240 ppm) to prepare an MMA solution (B-1 solution).  A concentration of 

component B in the B-1 solution is shown in Table 1. 

Next, 0.2019 g of the A-1 solution and 0.1993 g of the B-1 solution were 20 

added to 40.02 g of a reagent of MMA (moisture concentration: 240 ppm) to prepare a 

monomer composition.  A concentration of each component in the monomer 

composition is shown in Table 2. 

The obtained monomer composition was stored in the same manner as in 

Example A1-1.  Table 2 shows the amounts of MMA dimer and methyl pyruvate 25 
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generated in the monomer composition after the storage. 

[0361] 

[Example A1-10] 

An A-1 solution was prepared in the same manner as in Example A1-9, 

except that a compound shown in Table 1 was used as component A1 and amounts of 5 

the reagent of MMA and component A1 were changed as shown in Table 1. 

A B-1 solution was prepared by the same method as in Example A1-9. 

Next, a monomer composition was prepared in the same manner as in 

Example A1-9, except that the amounts of the reagent of MMA, the A-1 solution, and 

the B-1 solution were changed as shown in Table 2.  A concentration of each 10 

component in the monomer composition is shown in Table 2. 

The obtained monomer composition was stored in the same manner as in 

Example A1-1.  Table 2 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0362] 15 

[Comparative Example A1-1] 

40.00 g of a reagent of MMA (moisture concentration: 240 ppm) was used as 

a monomer composition and stored in the same manner as in Example A1-1.  Table 2 

shows the amounts of MMA dimer and methyl pyruvate generated in the monomer 

composition after the storage. 20 

[0363] 

[Comparative Example A1-2] 

Methyl isobutyrate was used as component A1, and 0.0293 g of component 

A1 was added to 10.08 g of a reagent of MMA (moisture concentration: 240 ppm) to 

prepare an MMA solution (A-1 solution).  A concentration of component A1 in the 25 
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A-1 solution is shown in Table 1. 

Next, 0.2123 g of the A-1 solution was added to 40.06 g of a reagent of 

MMA (moisture concentration: 240 ppm) to prepare a monomer composition.  A 

concentration of each component in the monomer composition is shown in Table 2. 

The obtained monomer composition was stored in the same manner as in 5 

Example A1-1.  Table 2 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0364] 

[Comparative Example A1-3] 

A B-1 solution was prepared by the same method as in Example A1-13. 10 

Next, 0.2213 g of the B-1 solution was added to 40.03 g of a reagent of 

MMA (moisture concentration: 240 ppm) to prepare a monomer composition.  A 

concentration of each component in the monomer composition is shown in Table 2. 

The obtained monomer composition was stored in the same manner as in 

Example A1-1.  Table 2 shows the amounts of MMA dimer and methyl pyruvate 15 

generated in the monomer composition after the storage. 
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[0365] 

[Table 1] 

 

A-1 solution B-1 solution 

Addition 

amount of 

reagent of 

MMA 

[g] 

Component A1 Addition 

amount of 

reagent of 

MMA 

[g] 

Component B 

Compound 

name 

Addition 

amount 

[g] 

Concentration 

[ppm by mass] 
Compound name 

Addition 

amount 

[g] 

Concentration 

[ppm by mass] 

Example A1-1 39.96 
Isobutyl 

isobutyrate 
0.0400 1000 - - - - 

Example A1-2 39.96 
Isobutyl 

isobutyrate 
0.0400 1000 - - - - 

Example A1-3 - - - - - - - - 

Example A1-4 - - - - - - - - 

Example A1-5 39.96 
Isobutyl 

isobutyrate 
0.0400 1000 - - - - 

Example A1-6 39.96 
Isobutyl 

isobutyrate 
0.0400 1000 - - - - 

Example A1-7 - - - - - - - - 

Example A1-8 - - - - - - - - 

Example A1-9 10.00 
Isobutyl 

isobutyrate 
0.0210 2096 10.00 

2,4-Dimethyl-6-

t-butylphenol 
0.0228 2274 

Example A1-10 10.18 
Isoamyl 

isobutyrate 
0.0227 2226 10.00 

2,4-Dimethyl-6-

t-butylphenol 
0.0228 2274 

Comparative 

Example A1-1 
- - - - - - - - 

Comparative 

Example A1-2 
10.08 

Methyl 

isobutyrate 
0.0293 2898 - - - - 

Comparative 

Example A1-3 
- - - - 10.00 

2,4-Dimethyl-6-

t-butylphenol 
0.0228 2274 
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[0366] 

[Table 2] 

 

Addition amount [g] 
Monomer composition 

Generated 

amount of 

MMA 

dimer 

[ppm] 

Generated 

amount of 

methyl 

pyruvate 

[ppm] 

MMA Component A1 Component B 

XB/XA1 
Reagent 

of 

MMA 

A-1 

solution 

B-1 

solution 

C-1 

solution 

Component 

A1 

Concentration 

XM 

[% by mass] 

Compound 

name 

Concentration 

XA1 

[ppm by mass] 

Compound 

name 

Concentration 

XB 

[ppm by mass] 

Example 

A1-1 
19.80 0.2000    99.98 

Isobutyl 

isobutyrate 
10    8 3 

Example 

A1-2 
18.00 2.0000    99.97 

Isobutyl 

isobutyrate 
100    8 1 

Example 

A1-3 
39.96    0.0400 99.88 

Isobutyl 

isobutyrate 
1000    10 4 

Example 

A1-4 
19.80    0.2000 98.98 

Isobutyl 

isobutyrate 
10000    4 6 

Example 

A1-5 
19.80 0.2000    99.98 

Isoamyl 

isobutyrate 
10    7 9 

Example 

A1-6 
18.00 2.0000    99.97 

Isoamyl 

isobutyrate 
100    10 8 

Example 

A1-7 
39.96    0.0400 99.88 

Isoamyl 

isobutyrate 
1000    19 15 

Example 

A1-8 
19.80    0.2000 98.98 

Isoamyl 

isobutyrate 
10000    13 3 

Example 

A1-9 
40.02 0.2019 0.1993   99.97 

Isobutyl 

isobutyrate 
10 

2,4-

Dimethyl-6-

t-

butylphenol 

11 1.071 13 6 

Example 

A1-10 
40.13 0.2061 0.2052   99.97 

Isoamyl 

isobutyrate 
11 

2,4-

Dimethyl-6-

t-

butylphenol 

12 1.017 14 7 

Comparative 

Example 

A1-1 

40.00   0.2123  99.98      26 19 

Comparative 

Example 

A1-2 

40.06 0.2123    99.97 
Methyl 

isobutyrate 
15    0 32 

Comparative 

Example 

A1-3 

40.03  0.2213   99.97   

2,4-

Dimethyl-6-

t-

butylphenol 

13  29 2 

[0367] 

As shown in Table 2, in Examples A1-1 to A1-15 in which the monomer 

composition contained the defined component A1, both the MMA dimer and methyl 5 

pyruvate were suppressed from being generated in the monomer composition after the 

storage, and it can be said that the quality stability during the storage was high. 

[0368] 
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[Example A2-1] 

100 parts of MMA was supplied to a reaction vessel (a polymerization tank) 

equipped with a cooling tube, a thermometer, and a stirrer, bubbling was carried out 

with nitrogen gas while carrying out stirring, and heating was started.  At the time 

when the internal temperature of the reaction vessel reached 80°C, 0.12 parts of 2,2’-5 

azobis(2,4-dimethylvaleronitrile) was added thereto as a radical polymerization 

initiator, and the resultant mixture was further heated until the internal temperature of 

the reaction vessel reached 100°C and held for 9 minutes.  Next, the internal 

temperature of the reaction vessel was lowered to room temperature to obtain a syrup.  

A concentration of the polymer in the syrup was 20% by mass with respect to the total 10 

mass of the syrup. 

Methyl isovalerate was used as component A1, and 0.01 parts of component 

A1 and 0.3 parts of t-hexyl peroxypivalate as a radical polymerization initiator were 

added to 100 parts of the obtained syrup to obtain a polymerizable composition.  

Concentrations of MMA and component A1 in the above-described polymerizable 15 

composition are shown in Table 3. 

The obtained polymerizable composition was poured into a space with a gap 

interval of 4.1 mm, which was provided by arranging a soft resin gasket at the end of 

SUS plates between two SUS plates facing each other, and heated at 80°C for 45 

minutes and then at 130°C for 30 minutes to cure the polymerizable composition, 20 

thereby obtaining a methacrylic resin composition. 

Next, the obtained methacrylic resin composition was cooled together with 

the SUS plates, and then the SUS plates were removed to obtain a plate-like molded 

resin object having a thickness of 3 mm.  The molded resin object is a molded object 

consisting of only the methacrylic resin composition, and corresponds to both the 25 
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methacrylic resin composition and the molded resin object.  Table 3 shows 

evaluation results of characteristics of the obtained molded resin object.  In Table 3, 

“-” means that component A was not added. 

[0369] 

[Examples A2-2 and A2-3] 5 

A polymerizable composition was obtained by the same method as in 

Example A2-1, except that the addition amount of component A1 was changed as 

shown in Table 1.  The concentrations of MMA and component A in the above-

described polymerizable composition are shown in Table 3. 

A methacrylic resin composition and a molded resin object were produced by 10 

the same methods as in Example A2-1, using the obtained polymerizable composition.  

The evaluation results of the above-described molded resin object are shown in Table 

3. 

[0370] 

[Examples A2-4 to A2-11] 15 

A polymerizable composition was obtained by the same method as in 

Example A2-1, except that a compound shown in Table 1 was used as component A1 

and the addition amount of component A1 was changed as shown in Table 1.  

Concentrations of MMA and component A1 in the above-described polymerizable 

composition are shown in Table 3. 20 

A methacrylic resin composition and a molded resin object were produced by 

the same methods as in Example A2-1, using the obtained polymerizable composition.  

The evaluation results of the above-described molded resin object are shown in Table 

3. 

[0371] 25 
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[Comparative Example A2-1] 

A polymerizable composition was obtained by the same method as in 

Example A2-1, except that component A1 was not used.  The concentration of MMA 

in the above-described polymerizable composition is shown in Table 3. 

A methacrylic resin composition and a molded resin object were produced by 5 

the same methods as in Example A2-1, using the obtained polymerizable composition.  

The evaluation results of the above-described molded resin object are shown in Table 

3. 

[0372] 

[Table 3] 10 

 

Component 

A 
Polymerizable composition Methacrylic resin composition (molded resin object) 

Evaluation 

result of 

light 

stability 

Compound 

name 

Addition amount 

[part/100 parts of syrup] 
Concentration 

of MMA 

[% by mass] 

Concentration 

of component 

A1 

[ppm by 

mass] 

Concentration 

of MMA 

[% by mass] 

Concentration 

of component 

A1 

[ppm by 

mass] 

Total light 

transmittance 

Tt [%] 

HAZE 

[%] 

YI 

(3 mm 

thickness 

in plate 

thickness 

direction) 

HDT 

[°C] 

ΔTt 

[%] Component 

A1 

Polymerization 

initiator 

Example 

A2-1 

Methyl 

isovalerate 
0.01 0.3 99.57 100 98.35 99 92.42 0.30 0.28 103.60 -1.03 

Example 

A2-2 

Methyl 

isovalerate 
0.1 0.3 99.48 996 98.47 998 92.46 0.13 0.23 103.25 -0.88 

Example 

A2-3 

Methyl 

isovalerate 
1 0.3 98.60 9872 97.78 9951 92.54 0.06 0.22 100.90 -0.64 

Example 

A2-4 

Butyl 

isobutyrate 
0.001 0.3 99.58 10 98.35 10 92.62 0.07 0.19 103.20 -1.12 

Example 

A2-5 

Butyl 

isobutyrate 
0.01 0.3 99.57 100 98.54 92 92.50 0.11 0.21 103.15 -1.03 

Example 

A2-6 

Butyl 

isobutyrate 
0.1 0.3 99.48 996 98.38 1001 92.52 0.06 0.22 103.10 -0.99 

Example 

A2-7 

Butyl 

isobutyrate 
1 0.3 98.60 9872 97.86 10159 92.55 0.15 0.18 101.35 -0.59 

Example 

A2-8 

Isoamyl 

isobutyrate 
0.001 0.3 99.58 10 98.70 12 92.35 0.10 0.27 103.60 -0.87 

Example 

A2-9 

Isoamyl 

isobutyrate 
0.01 0.3 99.57 100 98.56 104 92.46 0.07 0.30 103.65 -1.00 

Example 

A2-10 

Isoamyl 

isobutyrate 
0.1 0.3 99.48 996 98.47 1048 92.53 0.06 0.23 103.70 -1.04 

Example 

A2-11 

Isoamyl 

isobutyrate 
1 0.3 98.60 9872 97.72 10388 92.49 0.05 0.23 101.40 -0.62 

Comparative 

Example 

A2-1 

- - 0.3 99.58 - 98.44 - 92.81 0.19 0.04 103.70 -1.84 
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[0373] 

As shown in Table 3, the methacrylic resin compositions containing the 

specific amount of component A1, produced in Examples A2-1 to A2-11, exhibited 

excellent light stability as compared with Comparative Example A2-1, while 

maintaining transparency and heat resistance.  It was found that, as the value of ΔTt 5 

was higher, the light stability of the total light transmittance was better.  The 

methacrylic resin composition could also be produced by polymerizing a 

polymerizable composition containing the monomer compositions obtained in 

Examples A1-1 to A1-10. 

[0374] 10 

<<Test for second embodiment>> 

[Name of compound] 

Names of compounds used in Examples and Comparative Examples are as 

follows. 

· Methyl crotonate (manufactured by Tokyo Chemical Industry Co., Ltd.) 15 

· Isoprenyl methyl ketone (manufactured by Tokyo Chemical Industry Co., 

Ltd.) 

· Methyl 3,3-dimethylacrylate (manufactured by Tokyo Chemical Industry 

Co., Ltd.) 

· Methacrylamide (manufactured by Tokyo Chemical Industry Co., Ltd.) 20 

[0375] 

Methods for analyzing the monomer composition, evaluating the quality 

stability of the monomer composition, analyzing the methacrylic resin composition, 

evaluating the heat resistance of the methacrylic resin composition, measuring the 

HAZE and the yellow index (YI), evaluating the light stability of the methacrylic 25 
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resin composition, performing the light stability test, and measuring the total light 

transmittance (Tt) are the same as those in the tests according to the first embodiment. 

[0376] 

[Example B1-1] 

Methyl crotonate was used as a component A2, and 0.0400 g of component 5 

A2 was added to 39.96 g of a reagent of MMA (moisture concentration: 240 ppm) to 

prepare an MMA solution (A-1 solution).  A concentration of component A2 in the 

A-1 solution is shown in Table 4. 

Next, 0.2000 g of the A-1 solution was added to 19.80 g of a reagent of 

MMA (moisture concentration: 240 ppm) to prepare a monomer composition.  A 10 

concentration of each component in the monomer composition is shown in Table 5. 

The obtained monomer composition was stored at 25°C for 14 days.  Table 

5 shows the amounts of MMA dimer and methyl pyruvate generated in the monomer 

composition after the storage. 

[0377] 15 

[Example B1-2] 

An A-1 solution was prepared by the same method as in Example B1-1. 

Next, a monomer composition was prepared in the same manner as in 

Example B1-1, except that the amounts of the reagent of MMA and the A-1 solution 

were changed as shown in Table 5.  A concentration of each component in the 20 

monomer composition is shown in Table 5. 

The obtained monomer composition was stored in the same manner as in 

Example B1-1.  Table 5 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0378] 25 
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[Example B1-3] 

Methyl crotonate was used as a component A2, and 0.0400 g of component 

A2 was added to 39.96 g of a reagent of MMA (moisture concentration: 240 ppm) to 

prepare a monomer composition.  A concentration of each component in the 

monomer composition is shown in Table 5. 5 

The obtained monomer composition was stored in the same manner as in 

Example B1-1.  Table 5 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0379] 

[Example B1-4] 10 

A monomer composition was prepared in the same manner as in Example 

B1-3, except that the amounts of the reagent of MMA and component A2 were 

changed as shown in Table 5.  A concentration of each component in the monomer 

composition is shown in Table 5. 

The obtained monomer composition was stored in the same manner as in 15 

Example B1-1.  Table 5 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0380] 

[Examples B1-5, B1-6, B1-9, B1-10, and B1-13] 

An A-1 solution was prepared in the same manner as in Example B1-1, 20 

except that a compound shown in Table 4 was used as component A2 and amounts of 

the reagent of MMA and component A2 were changed as shown in Table 4. 

Next, a monomer composition was prepared in the same manner as in 

Example B1-1, except that the amounts of the reagent of MMA and the A-1 solution 

were changed as shown in Table 5.  A concentration of each component in the 25 
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monomer composition is shown in Table 5. 

The obtained monomer composition was stored in the same manner as in 

Example B1-1.  Table 5 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0381] 5 

[Examples B1-7, B1-8, B1-11, and B1-12] 

A monomer composition was prepared in the same manner as in Example 

B1-3, except that a compound shown in Table 5 was used as component A2 and 

amounts of the reagent of MMA and component A2 were changed as shown in Table 

5.  A concentration of each component in the monomer composition is shown in 10 

Table 5. 

The obtained monomer composition was stored in the same manner as in 

Example B1-1.  Table 2 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0382] 15 

[Example B1-14] 

Methyl crotonate was used as a component A2, and 0.0207 g of component 

A2 was added to 10.02 g of a reagent of MMA (moisture concentration: 240 ppm) to 

prepare an MMA solution (A-1 solution).  A concentration of component A2 in the 

A-1 solution is shown in Table 4. 20 

2,4-Dimethyl-6-t-butylphenol was used as a component B, 0.0228 g of 

component B was added to 10.00 g of a reagent of MMA (moisture concentration: 

240 ppm) to prepare an MMA solution (B-1 solution).  A concentration of 

component B in the B-1 solution is shown in Table 4. 

Next, 0.1050 g of the A-1 solution and 0.1031 g of the B-1 solution were 25 
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added to 20.00 g of a reagent of MMA (moisture concentration: 240 ppm) to prepare a 

monomer composition.  A concentration of each component in the monomer 

composition is shown in Table 5. 

The obtained monomer composition was stored in the same manner as in 

Example B1-1.  Table 5 shows the amounts of MMA dimer and methyl pyruvate 5 

generated in the monomer composition after the storage. 

[0383] 

[Examples B1-15 and B1-16] 

An A-1 solution was prepared in the same manner as in Example B1-14, 

except that a compound shown in Table 4 was used as component A2 and amounts of 10 

the reagent of MMA and component A2 were changed as shown in Table 4. 

Next, a monomer composition was prepared by the same method as in 

Example B1-14, except that the amounts of the reagent of MMA and component B 

were changed as shown in Table 4. 

Next, a monomer composition was prepared in the same manner as in 15 

Example B1-14, except that the amounts of the reagent of MMA, the A-1 solution, 

and the B-1 solution were changed as shown in Table 5.  A concentration of each 

component in the monomer composition is shown in Table 5. 

The obtained monomer composition was stored in the same manner as in 

Example B1-1.  Table 5 shows the amounts of MMA dimer and methyl pyruvate 20 

generated in the monomer composition after the storage. 

[0384] 

[Comparative Example B1-1] 

40.00 g of a reagent of MMA (moisture concentration: 240 ppm) was used as 

a monomer composition and stored in the same manner as in Example B1-1.  Table 5 25 
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shows the amounts of MMA dimer and methyl pyruvate generated in the monomer 

composition after the storage. 

[0385] 

[Comparative Example B1-2] 

A B-1 solution was prepared by the same method as in Example B1-14. 5 

Next, 0.2213 g of the B-1 solution was added to 40.03 g of a reagent of 

MMA (moisture concentration: 240 ppm) to prepare a monomer composition.  A 

concentration of each component in the monomer composition is shown in Table 5. 

The obtained monomer composition was stored in the same manner as in 

Example B1-1.  Table 5 shows the amounts of MMA dimer and methyl pyruvate 10 

generated in the monomer composition after the storage. 
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[0386] 

[Table 4] 

 

A-1 solution B-1 solution 

Addition 

amount of 

reagent of 

MMA 

[g] 

Component A1 Addition 

amount of 

reagent of 

MMA 

[g] 

Component B 

Compound name 

Addition 

amount 

[g] 

Concentration 

[ppm by mass] 
Compound name 

Addition 

amount 

[g] 

Concentration 

[ppm by 

mass] 

Example 

B1-1 
39.96 Methyl crotonate 0.0400 1000 - - - - 

Example 

B1-2 
39.96 Methyl crotonate 0.0400 1000 - - - - 

Example 

B1-3 
- - - - - - - - 

Example 

B1-4 
- - - - - - - - 

Example 

B1-5 
39.96 

Isoprenyl methyl 

ketone 
0.0400 1000 - - - - 

Example 

B1-6 
39.96 

Isoprenyl methyl 

ketone 
0.0400 1000 - - - - 

Example 

B1-7 
- - - - - - - - 

Example 

B1-8 
- - - - - - - - 

Example 

B1-9 
39.96 

Methyl 3,3-

dimethylacrylate 
0.0400 1000 - - - - 

Example 

B1-10 
39.96 

Methyl 3,3-

dimethylacrylate 
0.0400 1000 - - - - 

Example 

B1-11 
- - - - - - - - 

Example 

B1-12 
- - - - - - - - 

Example 

B1-13 
10.02 

Isoprenyl methyl 

ketone 
0.0243 2419 - - - - 

Example 

B1-14 
10.02 Methyl crotonate 0.0207 2063 10.00 2,4-Dimethyl-6-t-butylphenol 0.0228 2274 

Example 

B1-15 
10.02 

Isoprenyl methyl 

ketone 
0.0243 2419 10.00 2,4-Dimethyl-6-t-butylphenol 0.0228 2274 

Example 

B1-16 
10.01 

Methyl 3,3-

dimethylacrylate 
0.0201 2003 10.00 2,4-Dimethyl-6-t-butylphenol 0.0228 2274 

Comparative 

Example 

B1-1 

- - - - - - - - 

Comparative 

Example 

B1-2 

- - - - 10.00 2,4-Dimethyl-6-t-butylphenol 0.0228 2274 
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[0387] 

[Table 5] 

 

Addition amount [g] 
Monomer composition 

Generated 

amount of 

MMA 

dimer 

[ppm] 

Generated 

amount of 

methyl 

pyruvate 

[ppm] 

MMA Component A2 Component B 

XB/XA2 
Reagent 

of 

MMA 

A-1 

solution 

B-1 

solution 

C-1 

solution 

Component 

A2 

Concentration 

XM 

[% by mass] 

Compound 

name 

Concentration 

XA2 

[ppm by 

mass] 

Compound 

name 

Concentration 

XB 

[ppm by 

mass] 

Example 

B1-1 
19.80 0.2000 - - - 99.98 

Methyl 

crotonate 
10 - - - 14 8 

Example 

B1-2 
18.00 2.0000 - - - 99.97 

Methyl 

crotonate 
100 - - - 21 11 

Example 

B1-3 
39.96 - - - 0.0400 99.88 

Methyl 

crotonate 
1000 - - - 20 15 

Example 

B1-4 
19.8 - - - 0.2 98.98 

Methyl 

crotonate 
10000 - - - 20 19 

Example 

B1-5 
19.80 0.2000 - - - 99.98 

Isoprenyl 

methyl ketone 
10 - - - 19 11 

Example 

B1-6 
18.00 2.0000 - - - 99.97 

Isoprenyl 

methyl ketone 
100 - - - 10 10 

Example 

B1-7 
39.96 - - - 0.0400 99.88 

Isoprenyl 

methyl ketone 
1000 - - - 18 5 

Example 

B1-8 
19.80 - - - 0.2000 98.98 

Isoprenyl 

methyl ketone 
10000 - - - 14 5 

Example 

B1-9 
19.80 0.2000 - - - 99.98 

Methyl 3,3-

dimethylacrylate 
10 - - - 21 16 

Example 

B1-10 
18.00 2.0000 - - - 99.97 

Methyl 3,3-

dimethylacrylate 
100 - - - 19 17 

Example 

B1-11 
39.96 - - - 0.0400 99.88 

Methyl 3,3-

dimethylacrylate 
1000 - - - 11 20 

Example 

B1-12 
19.80 - - - 0.2000 98.98 

Methyl 3,3-

dimethylacrylate 
10000 - - - 15 79 

Example 

B1-13 
40.01 0.2027 - - - 99.97 

Isoprenyl 

methyl ketone 
12 - - - 14 8 

Example 

B1-14 
20.00 0.1050 0.1031 - - 99.97 

Methyl 

crotonate 
11 

2,4-

Dimethyl-

6-t-

butylphenol 

12 1.083 20 2 

Example 

B1-15 
20.00 0.1058 0.1001 - - 99.97 

Isoprenyl 

methyl ketone 
13 

2,4-

Dimethyl-

6-t-

butylphenol 

11 0.889 22 4 

Example 

B1-16 
20.05 0.1023 0.1014 - - 99.97 

Methyl 3,3-

dimethylacrylate 
10 

2,4-

Dimethyl-

6-t-

butylphenol 

11 1.125 14 5 

Comparative 

Example 

B1-1 

40.00 - - - - 99.98 - - - - - 26 19 

Comparative 

Example 

B1-2 

40.03 - 0.2213 - - 99.97 - - 

2,4-

Dimethyl-

6-t-

butylphenol 

13 - 29 2 

[0388] 

As shown in Table 5, in Examples B1-1 to B1-16 in which the monomer 
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composition contained the defined component A2, both the MMA dimer and methyl 

pyruvate were suppressed from being generated in the monomer composition after the 

storage, and it can be said that the quality stability during the storage was high. 

[0389] 

[Example B2-1] 5 

100 parts of MMA was supplied to a reaction vessel (a polymerization tank) 

equipped with a cooling tube, a thermometer, and a stirrer, bubbling was carried out 

with nitrogen gas while carrying out stirring, and heating was started.  At the time 

when the internal temperature of the reaction vessel reached 80°C, 0.12 parts of 2,2’-

azobis(2,4-dimethylvaleronitrile) was added thereto as a radical polymerization 10 

initiator, and the resultant mixture was further heated until the internal temperature of 

the reaction vessel reached 100°C and held for 9 minutes.  Next, the internal 

temperature of the reaction vessel was lowered to room temperature to obtain a syrup.  

A concentration of the polymer in the syrup was 20% by mass with respect to the total 

mass of the syrup. 15 

Methyl crotonate was used as a component A2, and 0.001 parts of component 

A2 and 0.3 parts of t-hexyl peroxypivalate as a radical polymerization initiator were 

added to 100 parts of the obtained syrup to obtain a polymerizable composition.  The 

concentrations of MMA and component A2 in the above-described polymerizable 

composition are shown in Table 6. 20 

The obtained polymerizable composition was poured into a space with a gap 

interval of 4.1 mm, which was provided by arranging a soft resin gasket at the end of 

SUS plates between two SUS plates facing each other, and heated at 80°C for 45 

minutes and then at 130°C for 30 minutes to cure the polymerizable composition, 

thereby obtaining a methacrylic resin composition. 25 
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Next, the obtained methacrylic resin composition was cooled together with 

the SUS plates, and then the SUS plates were removed to obtain a plate-like molded 

resin object having a thickness of 3 mm.  The molded resin object is a molded object 

consisting of only the methacrylic resin composition, and corresponds to both the 

methacrylic resin composition and the molded resin object.  Table 6 shows 5 

evaluation results of characteristics of the obtained molded resin object.  In Table 6, 

“-” means that component A2 was not added. 

[0390] 

[Examples B2-2 to B2-4] 

A polymerizable composition was obtained by the same method as in 10 

Example B2-1, except that the addition amount of component A2 was changed as 

shown in Table 6.  The concentrations of MMA and component A2 in the above-

described polymerizable composition are shown in Table 6. 

A methacrylic resin composition and a molded resin object were produced by 

the same methods as in Example B2-1, using the obtained polymerizable composition.  15 

The evaluation results of the above-described molded resin object are shown in Table 

6. 

[0391] 

[Examples B2-5 to B2-13] 

A polymerizable composition was obtained by the same method as in 20 

Example B2-1, except that a compound shown in Table 6 was used as component A2 

and the addition amount of component A2 was changed as shown in Table 6.  The 

concentrations of MMA and component A2 in the above-described polymerizable 

composition are shown in Table 6. 

A methacrylic resin composition and a molded resin object were produced by 25 



 158 

the same methods as in Example B2-1, using the obtained polymerizable composition.  

The evaluation results of the above-described molded resin object are shown in Table 

6. 

[0392] 

[Comparative Example B2-1] 5 

A polymerizable composition was obtained by the same method as in 

Example B2-1, except that component A2 was not used.  The concentration of MMA 

in the above-described polymerizable composition is shown in Table 6. 

A methacrylic resin composition and a molded resin object were produced by 

the same methods as in Example B2-1, using the obtained polymerizable composition.  10 

The evaluation results of the above-described molded resin object are shown in Table 

6. 
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[0393] 

[Table 6] 

 

Component A Polymerizable composition Methacrylic resin composition (molded resin object) 

Evaluatio

n result of 

light 

stability 

Compound 

name 

Addition amount 

[part/100 parts of syrup] 

Concentratio

n of MMA 

[% by mass] 

Concentratio

n of 

component 

A2 

[ppm by 

mass] 

Concentratio

n of MMA 

[% by mass] 

Concentratio

n of 

component 

A2 

[ppm by 

mass] 

Total light 

transmittanc

e 

Tt [%] 

HAZ

E 

[%] 

YI 

(3 mm 

thickness 

in plate 

thickness 

direction

) 

HDT 

[°C] 

ΔTt 

[%] Componen

t A2 

Polymerizatio

n initiator 

Example 

B2-1 

Methyl 

crotonate 
0.001 0.3 99.58 10 98.09 10 92.80 0.06 0.39 

102.0

5 
-1.02 

Example 

B2-2 

Methyl 

crotonate 
0.01 0.3 99.57 100 98.26 100 92.40 0.04 0.25 

102.8

0 
-1.15 

Example 

B2-3 

Methyl 

crotonate 
0.1 0.3 99.48 996 98.30 1030 92.50 0.16 0.31 

103.1

0 
-1.05 

Example 

B2-4 

Methyl 

crotonate 
1 0.3 98.60 9872 97.67 9700 92.34 0.04 0.20 99.95 -1.23 

Example 

B2-5 

Isoprenyl 

methyl ketone 
0.001 0.3 99.58 10 98.34 1 92.51 0.04 0.31 

102.8

5 
-1.12 

Example 

B2-6 

Isoprenyl 

methyl ketone 
0.01 0.3 99.57 100 98.37 4 92.30 0.05 0.23 

102.4

5 
-1.03 

Example 

B2-7 

Methyl 3,3-

dimethylacrylat

e 

0.001 0.3 99.58 10 98.21 10 92.49 0.04 0.29 
101.6

0 
-1.22 

Example 

B2-8 

Methyl 3,3-

dimethylacrylat

e 

0.01 0.3 99.57 100 98.19 100 92.34 0.07 0.24 
102.1

0 
-1.18 

Example 

B2-9 

Methyl 3,3-

dimethylacrylat

e 

0.1 0.3 99.48 996 98.30 980 92.48 0.07 0.33 
102.9

0 
-1.27 

Example 

B2-10 

Methyl 3,3-

dimethylacrylat

e 

1 0.3 98.60 9872 97.80 10000 92.25 0.03 0.25 
100.7

5 
-0.99 

Example 

B2-11 
Methacrylamide 0.001 0.3 99.58 10 98.49 2 92.37 0.03 0.26 

103.4

5 
-1.11 

Example 

B2-12 
Methacrylamide 0.01 0.3 99.57 100 98.53 13 92.23 0.04 0.22 

103.1

5 
-1.07 

Example 

B2-13 
Methacrylamide 0.1 0.3 99.48 996 98.34 150 92.56 0.04 0.34 

102.5

0 
-1.16 

Comparativ

e Example 

B2-1 

- - 0.3 99.58 - 98.42 - 92.40 0.13 0.23 
103.0

5 
-1.37 

[0394] 

As shown in Table 6, the methacrylic resin compositions containing the 

specific amount of component A2, produced in Examples B2-1 to B2-13, exhibited 5 

excellent light stability as compared with Comparative Example B2-1, while 

maintaining transparency and heat resistance.  The methacrylic resin composition 
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could also be produced by polymerizing a polymerizable composition containing the 

monomer compositions obtained in Examples B1-1 to B1-21. 

[0395] 

<<Test for third embodiment>> 

[Abbreviation of compounds] 5 

Abbreviations of compounds used in Examples and Comparative Examples 

are as follows. 

· Me4Py: 2,3,5,6-tetramethylpyrazine (manufactured by Tokyo Chemical 

Industry Co., Ltd.) 

· Me3Py: 2,3,5-trimethylpyrazine (manufactured by Tokyo Chemical Industry 10 

Co., Ltd.) 

· IMeOPy: 2-isopropyl-3-methoxypyrazine (manufactured by Tokyo 

Chemical Industry Co., Ltd.) 

· Py: pyrazine (manufactured by Tokyo Chemical Industry Co., Ltd.) 

· MeOpy: 2-methoxypyrazine (manufactured by Tokyo Chemical Industry 15 

Co., Ltd.) 

· DMePy: 2,5-dimethylpyrazine (manufactured by Tokyo Chemical Industry 

Co., Ltd.) 

· DBPL: 2,4-dimethyl-6-t-butylphenol (manufactured by Tokyo Chemical 

Industry Co., Ltd.) 20 

· MePL: 4-methoxyphenol (manufactured by FUJIFILM Wako Pure 

Chemical Corporation) 

· HQ: Hydroquinone (manufactured by FUJIFILM Wako Pure Chemical 

Corporation) 

· PT: phenothiazine (manufactured by Tokyo Chemical Industry Co., Ltd.) 25 
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· HTMPO: 4-hydroxy-2,2,6,6-tetramethylpiperidine-N-oxyl (manufactured 

by Tokyo Chemical Industry Co., Ltd.) 

· DPA: N,N-diphenylamine (manufactured by Tokyo Chemical Industry Co., 

Ltd.) 

· NDPA: N-nitrosodiphenylamine (manufactured by Tokyo Chemical 5 

Industry Co., Ltd.) 

· Ph3P: triphenyl phosphite (manufactured by Tokyo Chemical Industry Co., 

Ltd.) 

· MIB: methyl isobutyrate (manufactured by Tokyo Chemical Industry Co., 

Ltd.) 10 

· MPr: methyl propionate (manufactured by FUJIFILM Wako Pure Chemical 

Corporation) 

· MA: methyl acrylate (manufactured by Tokyo Chemical Industry Co., Ltd.) 

· EMA: ethyl methacrylate (manufactured by Tokyo Chemical Industry Co., 

Ltd.) 15 

[0396] 

Methods for analyzing the monomer composition, evaluating the quality 

stability of the monomer composition, and analyzing the methacrylic resin 

composition are the same as those in the tests according to the first embodiment. 

[0397] 20 

[Evaluation of long-term thermal stability of methacrylic resin composition] 

A change (ΔTt) in total light transmittance and a change (ΔYI) in yellow 

index before and after a long-term thermal stability test were used as an index of long-

term thermal stability of the methacrylic resin compositions produced in Examples 

and Comparative Examples.  In the long-term thermal stability test, a test piece 25 
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containing the methacrylic resin composition, which was cut out from a plate-like 

molded resin object produced in each of Examples and Comparative Examples, was 

used. 

[0398] 

<Long-term thermal stability test> 5 

The long-term thermal stability test was performed by installing a test piece 

(rectangular shape of 50 mm in length × 100 mm in width, 3 mm in thickness) 

containing the methacrylic resin composition in a gear oven and carrying out a heat 

treatment under conditions of 100°C and 504 hours. 

[0399] 10 

<Measurement of total light transmittance (Tt)> 

The total light transmittance (Tt) of the methacrylic resin composition was 

measured in accordance with JIS K 7361-1 using a haze meter (manufactured by 

NIPPON DENSHOKU INDUSTRIES Co., Ltd., model name: NDH4000).  A test 

piece (square shape of 50 mm in length × 100 mm in width, 3 mm in thickness) 15 

formed of the methacrylic resin composition was used for the measurement.  One 

piece of the test piece before the long-term thermal stability test and one piece of the 

test piece after the test were measured once, and a change in measured value before 

and after the long-term thermal stability test was defined as a change in the total light 

transmittance (ΔTt). 20 

[0400] 

<Measurement of yellow index (YI)> 

A yellow index (YI) of the methacrylic resin composition was measured in 

accordance with ASTM D 1925 using a spectroscopic colorimeter (manufactured by 

NIPPON DENSHOKU INDUSTRIES Co., Ltd., model name: SE-7700).  A test 25 
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piece (square shape of 50 mm in length × 100 mm in width, 3 mm in thickness) 

formed of the methacrylic resin composition was used for the measurement.  One 

piece of the test piece before the long-term thermal stability test and one piece of the 

test piece after the test were measured once, and a change in measured value before 

and after the long-term thermal stability test was defined as a change in the yellow 5 

index (ΔYI). 

[0401] 

[Example C1-1] 

2,3,5,6-Tetramethylpyrazine (Me4Py) was used as a component A3, and 

0.0214 g of component A3 was added to 10.02 g of a reagent of MMA (moisture 10 

concentration: 240 ppm) to prepare an MMA solution (A-1 solution).  A 

concentration of component A3 in the A-1 solution is shown in Table 7. 

Next, 0.1025 g of the A-1 solution was added to 20.0016 g of a reagent of 

MMA (moisture concentration: 240 ppm) to prepare a monomer composition.  A 

concentration of each component in the monomer composition is shown in Table 9. 15 

The obtained monomer composition was stored at 25°C for 14 days.  Table 

8 shows the amounts of MMA dimer and methyl pyruvate generated in the monomer 

composition after the storage. 

[0402] 

[Example C1-2] 20 

2,3,5,6-Tetramethylpyrazine (Me4Py) was used as a component A3, and 

0.0400 g of component A3 was added to 39.9600 g of a reagent of MMA (moisture 

concentration: 240 ppm) to prepare a monomer composition.  A concentration of 

each component in the monomer composition is shown in Table 8. 

The obtained monomer composition was stored in the same manner as in 25 
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Example C1-1.  Table 8 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0403] 

[Example C1-3] 

A monomer composition was prepared in the same manner as in Example 5 

C1-2, except that the amounts of the reagent of MMA and component A3 were 

changed as shown in Table 8.  A concentration of each component in the monomer 

composition is shown in Table 8. 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 8 shows the amounts of MMA dimer and methyl pyruvate 10 

generated in the monomer composition after the storage. 

[0404] 

[Examples C1-4, C1-5, C1-6, and C1-9] 

An A-1 solution was prepared in the same manner as in Example C1-1, 

except that a compound shown in Table 7 was used as component A3 and amounts of 15 

the reagent of MMA and component A3 were changed as shown in Table 7. 

Next, a monomer composition was prepared in the same manner as in 

Example C1-1, except that the amounts of the reagent of MMA and the A-1 solution 

were changed as shown in Table 8.  A concentration of each component in the 

monomer composition is shown in Table 8. 20 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 8 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0405] 

[Examples C1-7 and C1-8] 25 
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A monomer composition was prepared in the same manner as in Example 

C1-2, except that a compound shown in Table 8 was used as component A3 and 

amounts of the reagent of MMA and component A3 were changed as shown in Table 

8.  A concentration of each component in the monomer composition is shown in 

Table 8. 5 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 8 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0406] 

[Example C1-10] 10 

An A-1 solution was prepared by the same method as in Example C1-1. 

2,4-Dimethyl-6-t-butylphenol (DBPL) was used as a component B3, 0.0829 

g of component B3 was added to 40.0221 g of a reagent of MMA (moisture 

concentration: 240 ppm) to prepare an MMA solution (B-1 solution).  A 

concentration of component B3 in the B-1 solution is shown in Table 7. 15 

Next, 0.1017 g of the A-1 solution and 0.1016 g of the B-1 solution were 

added to 20.0861 g of a reagent of MMA (moisture concentration: 240 ppm) to 

prepare a monomer composition.  A concentration of each component in the 

monomer composition is shown in Table 8. 

The obtained monomer composition was stored in the same manner as in 20 

Example C1-1.  Table 8 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0407] 

[Examples C1-11 to C1-15] 

An A-1 solution was prepared in the same manner as in Example C1-1, 25 
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except that a compound shown in Table 7 was used as component A3 and amounts of 

the reagent of MMA and component A3 were changed as shown in Table 7. 

A B-1 solution was prepared by the same method as in Example C1-10. 

Next, a monomer composition was prepared in the same manner as in 

Example C1-10, except that the amounts of the reagent of MMA, the A-1 solution, 5 

and the B-1 solution were changed as shown in Table 8.  A concentration of each 

component in the monomer composition is shown in Table 8. 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 8 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 10 

[0408] 

[Examples C1-16 to C1-18] 

An A-1 solution was prepared by the same method as in Example C1-1. 

A B-1 solution was prepared in the same manner as in Example C1-10, 

except that a compound shown in Table 7 was used as component B3 and amounts of 15 

the reagent of MMA and component B3 were changed as shown in Table 7. 

Next, a monomer composition was prepared in the same manner as in 

Example C1-10, except that the amounts of the reagent of MMA, the A-1 solution, 

and the B-1 solution were changed as shown in Table 8.  A concentration of each 

component in the monomer composition is shown in Table 8. 20 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 8 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0409] 

[Examples C1-19 and C1-22] 25 
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An A-1 solution was prepared by the same method as in Example C1-1. 

A B-1 solution was prepared by the same method as in Example C1-10. 

Next, a monomer composition was prepared in the same manner as in 

Example C1-10, except that the amounts of the reagent of MMA, the A-1 solution, 

and the B-1 solution were changed as shown in Table 8 and Table 10.  A 5 

concentration of each component in the monomer composition is shown in Table 8 

and Table 10. 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 8 and Table 10 show the amounts of MMA dimer and methyl 

pyruvate generated in the monomer composition after the storage. 10 

[0410] 

[Example C1-20] 

A B-1 solution was prepared by the same method as in Example C1-10. 

Next, 2,3,5,6-tetramethylpyrazine (Me4Py) was used as a component A3, and 

0.0210 g of component A3 and 0.1021 g of the B-1 solution were added to 20.0176 g 15 

of a reagent of MMA (moisture concentration: 240 ppm) to prepare a monomer 

composition.  A concentration of each component in the monomer composition is 

shown in Table 10. 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 10 shows the amounts of MMA dimer and methyl pyruvate 20 

generated in the monomer composition after the storage. 

[0411] 

[Example C1-21] 

A B-1 solution was prepared by the same method as in Example C1-10. 

Next, a monomer composition was prepared in the same manner as in 25 
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Example C1-20, except that the amounts of the reagent of MMA, component A3, and 

the B-1 solution were changed as shown in Table 10.  A concentration of each 

component in the monomer composition is shown in Table 10. 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 10 shows the amounts of MMA dimer and methyl pyruvate 5 

generated in the monomer composition after the storage. 

[0412] 

[Examples C1-23 and C1-24] 

An A-1 solution was prepared by the same method as in Example C1-1. 

A B-1 solution was prepared in the same manner as in Example C1-10, 10 

except that the amounts of the reagent of MMA and component B3 were changed as 

shown in Table 9. 

Next, a monomer composition was prepared in the same manner as in 

Example C1-10, except that the amounts of the reagent of MMA, the A-1 solution, 

and the B-1 solution were changed as shown in Table 10.  A concentration of each 15 

component in the monomer composition is shown in Table 10. 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 10 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0413] 20 

[Example C1-25] 

An A-1 solution was prepared by the same method as in Example C1-1. 

A B-1 solution was prepared by the same method as in Example C1-10. 

Next, 0.0980 g of the A-1 solution, 0.1014 g of the B-1 solution, and 0.2940 

g of pure water were added to 20.0017 g of a reagent of MMA (moisture 25 
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concentration: 240 ppm) to prepare a monomer composition.  A concentration of 

each component in the monomer composition is shown in Table 10. 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 10 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 5 

[0414] 

[Examples C1-26 to C1-29] 

An A-1 solution was prepared by the same method as in Example C1-1. 

A B-1 solution was prepared in the same manner as in Example C1-10, 

except that a compound shown in Table 9 was used as component B3 and amounts of 10 

the reagent of MMA and component B3 were changed as shown in Table 9. 

Next, a monomer composition was prepared in the same manner as in 

Example C1-10, except that the amounts of the reagent of MMA, the A-1 solution, 

and the B-1 solution were changed as shown in Table 10.  A concentration of each 

component in the monomer composition is shown in Table 10. 15 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 10 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0415] 

[Examples C1-30 to C1-36] 20 

An A-1 solution was prepared in the same manner as in Example C1-1, 

except that a compound shown in Table 9 was used as component A3 and amounts of 

the reagent of MMA and component A3 were changed as shown in Table 10. 

A B-1 solution was prepared in the same manner as in Example C1-10, 

except that a compound shown in Table 9 was used as component B3 and amounts of 25 
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the reagent of MMA and component B3 were changed as shown in Table 9. 

Next, a monomer composition was prepared in the same manner as in 

Example C1-10, except that the amounts of the reagent of MMA, the A-1 solution, 

and the B-1 solution were changed as shown in Table 10.  A concentration of each 

component in the monomer composition is shown in Table 10. 5 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 10 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage. 

[0416] 

[Comparative Example C1-1] 10 

40.00 g of a reagent of MMA (moisture concentration: 240 ppm) was used as 

a monomer composition and stored in the same manner as in Example C1-1.  Table 

10 shows the amounts of MMA dimer and methyl pyruvate generated in the monomer 

composition after the storage. 

[0417] 15 

[Comparative Example C1-2] 

A B-1 solution was prepared in the same manner as in Example C1-10, 

except that the amounts of the reagent of MMA and component B3 were changed as 

shown in Table 8. 

Next, 0.2213 g of the B-1 solution was added to 40.0273 g of a reagent of 20 

MMA (moisture concentration: 240 ppm) to prepare a monomer composition.  A 

concentration of each component in the monomer composition is shown in Table 10. 

The obtained monomer composition was stored in the same manner as in 

Example C1-1.  Table 10 shows the amounts of MMA dimer and methyl pyruvate 

generated in the monomer composition after the storage.  25 
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[0418] 

[Table 7] 

 

A-1 solution B-1 solution 

Addition 

amount of 

reagent of 

MMA 

[g] 

Component A3 
Addition 

amount of 

reagent of 

MMA 

[g] 

Component B3 

Compound 

name 

Addition 

amount 

[g] 

Concentration 

[ppm by mass] 

Compound 

name 

Addition 

amount 

[g] 

Concentration 

[ppm by mass] 

Example 

C1-1 
10.02 Me4Py 0.0214 2131 - - - - 

Example 

C1-2 
- - - - - - - - 

Example 

C1-3 
- - - - - - - - 

Example 

C1-4 
39.96 Me3Py 0.0400 1000 - - - - 

Example 

C1-5 
10.01 Me3Py 0.0224 2233 - - - - 

Example 

C1-6 
39.96 Me3Py 0.0400 1000 - - - - 

Example 

C1-7 
- - - - - - - - 

Example 

C1-8 
- - - - - - - - 

Example 

C1-9 
10.03 IMeOPy 0.0210 2090 - - - - 

Example 

C1-10 
10.02 Me4Py 0.0214 2131 40.0221 DBPL 0.0829 2067 

Example 

C1-11 
10.01 Py 0.0240 2392 40.0221 DBPL 0.0829 2067 

Example 

C1-12 
10.01 Me3Py 0.0224 2233 40.0221 DBPL 0.0829 2067 

Example 

C1-13 
10.03 MeOPy 0.0205 2040 40.0221 DBPL 0.0829 2067 

Example 

C1-14 
10.03 IMeOPy 0.0210 2090 40.0221 DBPL 0.0829 2067 

Example 

C1-15 
10.01 DMePy 0.0210 2094 40.0221 DBPL 0.0829 2067 

Example 

C1-16 
10.02 Me4Py 0.0214 2131 10.0051 MePL 0.0191 1905 

Example 

C1-17 
10.02 Me4Py 0.0214 2131 10.0238 HQ 0.0233 2319 

Example 

C1-18 
10.02 Me4Py 0.0214 2131 10.0204 PT 0.0238 2370 

Example 

C1-19 
10.02 Me4Py 0.0214 2131 40.0221 DBPL 0.0829 2067 
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[0419] 

[Table 8] 

 

Addition amount [g] 

Monomer composition 
Generated 

amount of 

MMA 

dimer 

[ppm] 

Generated 

amount of 

methyl 

pyruvate 

[ppm] 

MMA Component A3 Component B3 

XB3/XA3 
Reagent 

of MMA 

A-1 

solution 

B-1 

solution 

Component 

A3 

Pure 

water 

Concentration 

XM 

[% by mass] 

Compound 

name 

Concentration 

XA3 

[ppm by mass] 

Compound 

name 

Concentration 

XB3 

[ppm by mass] 

Example 

C1-

1 
20.0016 0.1025 - - - 99.97 Me4Py 11 - - - 18 4 

C1-

2 
39.9600 - - 0.0400 - 99.88 Me4Py 1000 - - - 24 8 

C1-

3 
19.8000 - - 0.2000 - 98.98 Me4Py 10000 - - - 24 16 

C1-

4 
19.9800 0.0200 - - - 99.98 Me3Py 1 - - - 22 12 

C1-

5 
20.0240 0.1018 - - - 99.97 Me3Py 11 - - - 17 12 

C1-

6 
18.0000 2.0000 - - - 99.97 Me3Py 100 - - - 23 14 

C1-

7 
39.9600 - - 0.0400 - 99.88 Me3Py 1000 - - - 28 9 

C1-

8 
19.8000 - - 0.2000 - 98.98 Me3Py 10000 - - - 24 11 

C1-

9 
20.0203 0.1046 - - - 99.97 IMe0Py 11 - - - 17 11 

C1-

10 
20.0861 0.1017 0.1016 - - 99.97 Me4Py 11 DBPL 10 0.969 18 0 

C1-

11 
20.0261 0.1039 0.1071 - - 99.97 Py 12 DBPL 11 0.891 16 1 

C1-

12 
20.0129 0.1014 0.1045 - - 99.97 Me3Py 11 DBPL 11 0.954 12 0 

C1-

13 
20.1391 0.1038 0.1071 - - 99.97 Me0Py 10 DBPL 11 1.046 15 0 

C1-

14 
20.0117 0.1059 0.1012 - - 99.97 IMePy 11 DBPL 10 0.945 19 1 

C1-

15 
20.0510 0.1067 0.1038 - - 99.97 DMe0Py 11 DBPL 11 0.960 17 2 

C1-

16 
20.0510 0.1014 0.1056 - - 99.97 Me4Py 11 MePL 10 0.931 14 1 

C1-

17 
20.0161 0.1013 0.1023 - - 99.97 Me4Py 11 HQ 12 1.099 17 1 

C1-

18 
20.0180 0.1032 0.1051 - - 99.97 Me4Py 11 PT 12 1.132 19 1 

C1-

19 
19.0407 1.0019 0.1055 - - 99.96 Me4Py 106 DBPL 11 0.102 19 1 
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[0420] 

[Table 9] 

 

A-1 solution B-1 solution 

Addition 

amount of 

reagent of 

MMA 

[g] 

Component A3 
Addition 

amount of 

reagent of 

MMA 

[g] 

Component B3 

Compound 

name 

Addition 

amount 

[g] 

Concentration 

[ppm by mass] 

Compound 

name 

Addition 

amount 

[g] 

Concentration 

[ppm by mass] 

Example C1-20 - - - - 40.0221 DBPL 0.0829 2067 

Example C1-21 - - - - 40.0221 DBPL 0.0829 2067 

Example C1-22 10.02 Me4Py 0.0214 2131 40.0221 DBPL 0.0829 2067 

Example C1-23 10.02 Me4Py 0.0214 2131 40.0080 DBPL 0.0828 2065 

Example C1-24 10.02 Me4Py 0.0214 2131 40.0080 DBPL 0.0828 2065 

Example C1-25 10.02 Me4Py 0.0214 2131 40.0221 DBPL 0.0829 2067 

Example C1-26 10.02 Me4Py 0.0214 2131 10.0021 HTMPO 0.0202 2016 

Example C1-27 10.02 Me4Py 0.0214 2131 10.1244 DPA 0.0222 2188 

Example C1-28 10.02 Me4Py 0.0214 2131 10.0077 NDPA 0.0208 2074 

Example C1-29 10.02 Me4Py 0.0214 2131 10.0061 Ph3P 0.0223 2224 

Example C1-30 10.02 Me4Py 0.0214 2131 - - - - 

Example C1-31 10.02 Me4Py 0.0214 2131 - - - - 

Example C1-32 10.02 Me4Py 0.0214 2131 - - - - 

Example C1-33 10.01 Me3Py 0.0224 2233 - - - - 

Example C1-34 10.01 Me3Py 0.0224 2233 - - - - 

Example C1-35 10.01 Me3Py 0.0224 2233 - - - - 

Example C1-36 10.01 Me3Py 0.0224 2233 - - - - 

Comparative 

Example C1-1 
- - - - 40.0221 DBPL 0.0829 2067 

Comparative 

Example C1-2 
- - - - 10.0026 DBPL 0.0228 2274 
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[0421] 

[Table 10] 

 

Addition amount [g] 
Monomer composition 

Generated 

amount of 

MMA 

dimer 

[ppm] 

Generated 

amount of 

methyl 

pyruvate 

[ppm] 

MMA Component A3 Component B3 Component C 

XB3/XA3 XC/XA3 Reagent 

of MMA 

A-1 

solution 

B-1 

solution 

C-1 

solution 

Component 

A3 

Pure 

water 

Concentration 

XM 

[% by mass] 

Compound 

name 

Concentration 

XA3 

[ppm by 

mass] 

Compound 

name 

Concentration 

XB3 

[ppm by 

mass] 

Compound 

name 

Concentration 

XC 

[ppm by 

mass] 

Example 

C1-

20 
20.0176 - 0.1021 - 0.0210 - 99.87 Me4Py 1043 DBPL 10 - - 0.01 - 16 1 

C1-

21 
9.9970 - 0.0546 - 0.0926 - 99.06 Me4Py 9128 DBPL 11 - - 0.001 - 21 3 

C1-

22 
19.0146 0.1034 1.0058 - - - 99.96 Me4Py 11 DBPL 103 - - 9.434 - 20 0 

C1-

23 
7.5067 0.0551 2.5107 - - - 99.92 Me4Py 12 DBPL 515 - - 44.156 - 25 0 

C1-

24 
4.0066 0.0605 5.9942 - - - 99.85 Me4Py 13 DBPL 1230 - - 96.012 - 26 0 

C1-

25 
20.0017 0.0980 0.1014 - - 0.2940 98.54 Me4Py 10 DBPL 10 H2O 14345 1.004 - 20 4 

C1-

26 
10.0020 0.0532 0.0520 - - - 99.97 Me4Py 11 HTMPO 10 - - 0.924 - 15 4 

C1-

27 
10.0271 0.0513 0.0523 - - - 99.97 Me4Py 11 DPA 11 - - 1.047 - 0 0 

C1-

28 
10.0154 0.0553 0.0521 - - - 99.97 Me4Py 12 NDPA 11 - - 0.917 - 20 5 

C1-

29 
10.0055 0.0534 0.0508 - - - 99.97 Me4Py 11 Ph3P 11 - - 0.993 - 20 9 

C1-

30 
20.0293 0.1030 0.0722 0.0722 - - 99.97 Me4Py 11 - - MIB 10 - 0.953 18 9 

C1-

31 
20.0626 0.1036 0.1028 0.1028 - - 99.97 Me4Py 11 - - MPr 9 - 0.8196 20 15 

C1-

32 
20.0185 0.1068 0.1019 0.1019 - - 99.97 Me4Py 11 - - MA 9 - 0.8254 21 13 

C1-

33 
20.0180 0.1029 0.0713 0.0713 - - 99.97 Me3Py 11 - - MIB 10 - 0.899 19 16 

C1-

34 
20.0045 0.1009 0.1058 0.1058 - - 99.97 Me3Py 11 - - MPr 9 - 0.8265 20 12 

C1-

35 
20.0265 0.1018 0.1010 0.1010 - - 99.97 Me3Py 11 - - MA 9 - 0.819 13 16 

C1-

36 
20.1004 0.1035 0.1011 0.1011 - - 99.97 Me3Py 11 - - EMA 10 - 0.8571 21 14 

Comparative 

Example 

C1-

1 
20.0342 - 0.1012 - 0.3141 - 98.44 Me4Py 15360 DBPL 10 - - 0.001 - 33 11 

C1-

2 
40.0273 - 0.2213 - - - 99.97 - - DBPL 13 - - - - 30 7 

 

[0422] 

As shown in Table 9 and Table 10, in Examples C1-1 to C1-36 in which the 5 

monomer composition contained the defined component A3, the MMA dimer was 

suppressed from being generated in the monomer composition after the storage as 

compared with Comparative Examples C1-1 and C1-2, and it can be said that the 

quality stability during the storage was high.  In Examples C1-1 to C1-36 in which 

the monomer composition contained component A3, the generation of methyl 10 

pyruvate tends to be suppressed. 
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[0423] 

[Example C2-1] 

100 parts of MMA was supplied to a reaction vessel (a polymerization tank) 

equipped with a cooling tube, a thermometer, and a stirrer, bubbling was carried out 

with nitrogen gas while carrying out stirring, and heating was started.  At the time 5 

when the internal temperature of the reaction vessel reached 80°C, 0.12 parts of 2,2’-

azobis(2,4-dimethylvaleronitrile) was added thereto as a radical polymerization 

initiator, and the resultant mixture was further heated until the internal temperature of 

the reaction vessel reached 100°C and held for 9 minutes.  Next, the internal 

temperature of the reaction vessel was lowered to room temperature to obtain a syrup.  10 

A concentration of the polymer in the syrup was 20% by mass with respect to the total 

mass of the syrup. 

2,3,5,6-Tetramethylpyrazine (Me4Py) was used as a component A3, and 

0.001 parts of component A3 and 0.3 parts of t-hexyl peroxypivalate as a radical 

polymerization initiator were added to 100 parts of the obtained syrup to obtain a 15 

polymerizable composition.  The concentrations of MMA and component A3 in the 

above-described polymerizable composition are shown in Table 11. 

The obtained polymerizable composition was poured into a space with a gap 

interval of 4.1 mm, which was provided by arranging a soft resin gasket at the end of 

SUS plates between two SUS plates facing each other, and heated at 80°C for 45 20 

minutes and then at 130°C for 30 minutes to cure the polymerizable composition, 

thereby obtaining a methacrylic resin composition. 

Next, the obtained methacrylic resin composition was cooled together with 

the SUS plates, and then the SUS plates were removed to obtain a plate-like molded 

resin object having a thickness of 3 mm.  The molded resin object is a molded object 25 
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consisting of only the methacrylic resin composition, and corresponds to both the 

methacrylic resin composition and the molded resin object.  Table 12 shows 

evaluation results of characteristics of the obtained molded resin object. 

In Table 11, “-” means that component A3 or component B3 described later 

was not added. 5 

[0424] 

[Examples C2-2 to C2-4] 

A polymerizable composition was obtained by the same method as in 

Example C2-1, except that a compound shown in Table 11 was used as component A3 

and the addition amount of component A3 was changed as shown in Table 11.  The 10 

concentrations of MMA and component A3 in the above-described polymerizable 

composition are shown in Table 11. 

A methacrylic resin composition and a molded resin object were produced by 

the same methods as in Example C2-1, using the obtained polymerizable composition.  

The evaluation results of the above-described molded resin object are shown in Table 15 

12. 

[0425] 

[Example C2-5] 

A syrup was obtained by the same method as in Example C2-1. 

2,3,5,6-Tetramethylpyrazine (Me4Py) was used as a component A3, methyl 20 

isobutyrate (MIB) was used as a component B3, 0.001 parts of component A3 was 

added to 100 parts of the obtained syrup, and the preparation was carried out such that 

component B3 was 0.005 parts.  Furthermore, 0.3 parts of t-hexylperoxypivalate as a 

radical polymerization initiator was added thereto to obtain a polymerizable 

composition.  The concentrations of MMA and component A3 in the above-25 
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described polymerizable composition are shown in Table 11. 

A methacrylic resin composition and a molded resin object were produced by 

the same methods as in Example C2-1, using the obtained polymerizable composition.  

The evaluation results of the above-described molded resin object are shown in Table 

12. 5 

[0426] 

[Example C2-6] 

A syrup was obtained by the same method as in Example C2-5. 

2,3,5,6-Tetramethylpyrazine (Me4Py) was used as a component A3, methyl 

propionate (MPr) was used as a component B3, 0.001 parts of component A3 was 10 

added to 100 parts of the obtained syrup, and the preparation was carried out such that 

component B3 was 0.0015 parts.  Furthermore, 0.3 parts of t-hexylperoxypivalate as 

a radical polymerization initiator was added thereto to obtain a polymerizable 

composition.  The concentrations of MMA and component A3 in the above-

described polymerizable composition are shown in Table 11. 15 

A methacrylic resin composition and a molded resin object were produced by 

the same methods as in Example C2-1, using the obtained polymerizable composition.  

The evaluation results of the above-described molded resin object are shown in Table 

12. 

[0427] 20 

[Example C2-7] 

A syrup was obtained by the same method as in Example C2-5. 

2,3,5,6-Tetramethylpyrazine (Me4Py) was used as a component A3, methyl 

acrylate (MA) was used as a component B3, 0.001 parts of component A3 was added 

to 100 parts of the obtained syrup, and the preparation was carried out such that 25 
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component B3 was 0.009 parts.  Furthermore, 0.3 parts of t-hexylperoxypivalate as a 

radical polymerization initiator was added thereto to obtain a polymerizable 

composition.  The concentrations of MMA and component A3 in the above-

described polymerizable composition are shown in Table 11. 

A methacrylic resin composition and a molded resin object were produced by 5 

the same methods as in Example C2-1, using the obtained polymerizable composition.  

The evaluation results of the above-described molded resin object are shown in Table 

12. 

[0428] 

[Comparative Example C2-1] 10 

A polymerizable composition was obtained by the same method as in 

Example C2-1, except that component A3 was not used.  The concentration of MMA 

in the above-described polymerizable composition is shown in Table 11. 

A methacrylic resin composition and a molded resin object were produced by 

the same methods as in Example C2-1, using the obtained polymerizable composition.  15 

The evaluation results of the above-described molded resin object are shown in Table 

12. 
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[0429] 

[Table 11] 

 

Component A3 Component A3 Polymerizable composition 

Compound 

name 
Compound name 

Addition amount 

[part/100 parts of syrup] Concentration of 

MMA 

[% by mass] 

Concentration 

of component 

A3 

[ppm by mass] 

Concentration of 

component B3 

[ppm by mass] 
Component A3 

Polymerization 

initiator 

Example C2-1 Me4Py - 0.001 0.3 99.58 10 - 

Example C2-2 Me4Py - 0.01 0.3 99.57 100 - 

Example C2-3 Me4Py - 0.1 0.3 99.48 996 - 

Example C2-4 Me3Py - 0.001 0.3 98.60 10 - 

Example C2-5 Me4Py MIB 0.001 0.3 99.58 10 50 

Example C2-6 Me4Py MPr 0.001 0.3 99.58 10 15 

Example C2-7 Me4Py MA 0.001 0.3 99.58 10 90 

Comparative 

Example C2-1 
- - - 0.3 99.58 - - 

 

[0430] 

[Table 12] 5 

 

Methacrylic resin composition (molded resin object) 

Evaluation result 

of long-term 

thermal stability 

Concentration of 

MMA 

[% by mass] 

Concentration of 

component A3 

[ppm by mass] 

Concentration of 

component B3 

[ppm by mass] 

(actually measured 

value) 

Total light 

transmittance 

Tt [%] 

YI 

(3 mm 

thickness in 

plate thickness 

direction) 

HDT 

[°C] 

∆Tt 

[%] 
∆YI 

Example C2-1 98.25 9 - 93.06 0.41 103.50 -0.15 0.50 

Example C2-2 98.46 95 - 92.75 0.30 104.00 -0.12 0.45 

Example C2-3 98.36 991 - 92.30 0.20 103.60 -0.18 0.44 

Example C2-4 98.38 11 - 92.45 0.24 104.10 -0.11 0.52 

Example C2-5 98.30 12 54 92.86 0.15 103.85 -0.11 0.41 

Example C2-6 98.47 12 11 92.87 0.14 104.10 -0.11 0.45 

Example C2-7 98.52 10 88 92.49 0.29 104.00 -0.11 0.17 

Comparative 

Example C2-1 
98.42 - - 92.46 0.19 103.00 -0.24 0.60 

[0431] 

As shown in Table 12, the methacrylic resin compositions containing the 

specific amount of component A3, produced in Examples C2-1 to C2-7, exhibited 

excellent long-term thermal stability as compared with Comparative Example C2-1, 

while maintaining transparency and heat resistance.  The methacrylic resin 10 
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composition could also be produced by polymerizing a polymerizable composition 

containing the monomer compositions obtained in Examples C1-1 to C1-36. 

INDUSTRIAL APPLICABILITY 

[0432] 

With the invention according to the first embodiment and the second 5 

embodiment, a monomer composition which can be used for a raw material or the like 

of a methacrylic resin having excellent light stability can be stably stored for a long 

period of time, and a methacrylic resin composition and a resin composition which are 

industrially useful can be obtained. 

With the invention according to the third embodiment, a monomer 10 

composition which can be used for a raw material or the like of a methacrylic resin 

having excellent long-term thermal stability can be stably stored for a long period of 

time, and a methacrylic resin composition and a resin composition which are 

industrially useful can be obtained. 

15 
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CLAIMS 

[Claim 1]  A monomer composition, comprising: 

methyl methacrylate; and 

one compound (component A) selected from an ester compound having an α-

hydrogen (component A1) represented by Formula (1-1), an α,β-unsaturated carbonyl 5 

compound (component A21) represented by Formula (2-1), an α,β-unsaturated 

carboxylic acid ester (component A22) represented by Formula (2-2), or a pyrazine 

compound (component A3) represented by Formula (3-1), 

wherein, when the monomer composition contains component A1 and a 

concentration of component A1 with respect to a total mass of the monomer 10 

composition is indicated by XA1 (ppm by mass), XA1 is 5 to 10000 ppm by mass, 

when the monomer composition contains component A21 and a 

concentration of component A21 with respect to the total mass of the monomer 

composition is indicated by XA21 (ppm by mass), XA21 is 1 to 10000 ppm by mass, 

when the monomer composition contains component A22 and a 15 

concentration of component A22 with respect to the total mass of the monomer 

composition is indicated by XA22 (ppm by mass), XA22 is 1 to 10000 ppm by mass, 

and 

when the monomer composition contains component A3 and a concentration 

of component A3 with respect to the total mass of the monomer composition is 20 

indicated by XA3 (ppm by mass), XA3 is 1 ppm by mass or more, 

[Chemical Formula 1] 
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(in Formula (1-1), R11 and R12 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, R13 is an alkyl group having 1 to 5 carbon 

atoms, and any one or more of R11 to R13 is an alkyl group having 2 to 5 carbon 

atoms), 5 

[Chemical Formula 2] 

 

(in Formula (2-1), R21, R22, and R23 are each independently a hydrogen atom 

or an alkyl group having 1 to 5 carbon atoms, and R24 is an alkyl group having 1 to 5 

carbon atoms or an amino group), 10 

[Chemical Formula 3] 

 

(in Formula (2-2), R25, R26, and R27 are each independently a hydrogen atom 

or an alkyl group having 1 to 10 carbon atoms, R28 is an alkyl group having 1 to 10 

carbon atoms, and any one or more of R25 and R26 is an alkyl group having 1 to 10 15 

carbon atoms), 

[Chemical Formula 4] 
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(in Formula (3-1), R31, R32, R33, and R34 are each independently a hydrogen 

atom, an alkyl group having 1 to 5 carbon atoms, or an alkoxy group having 1 to 6 

carbon atoms). 

[Claim 2]  The monomer composition according to Claim 1, 5 

wherein component A is component A1. 

[Claim 3]  The monomer composition according to Claim 2, 

wherein XA1 is 10 to 5000 ppm by mass. 

[Claim 4]  The monomer composition according to Claim 2, 

wherein a molecular weight of component A1 is 200 or less. 10 

[Claim 5]  The monomer composition according to Claim 2, 

wherein, in Formula (1-1), R11 and R12 are each independently a hydrogen 

atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl group, and 

R13 is a methyl group, an isobutyl group, or an isoamyl group. 

[Claim 6]  The monomer composition according to Claim 2, 15 

wherein component A1 is at least one selected from the group consisting of 

isobutyl isobutyrate, methyl isovalerate, and isoamyl isobutyrate. 

[Claim 7]  The monomer composition according to Claim 1, 

wherein component A is component A21. 

[Claim 8]  The monomer composition according to Claim 7, 20 

wherein XA21 is 10 to 5000 ppm by mass. 

[Claim 9]  The monomer composition according to Claim 7, 

wherein a molecular weight of component A21 is 200 or less. 
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[Claim 10]  The monomer composition according to Claim 7, 

wherein, in Formula (2-1), R21, R22, and R23 are each independently a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group, and R24 is a methyl group or an amino group. 

[Claim 11]  The monomer composition according to Claim 7, 5 

wherein component A21 is at least one selected from the group consisting of 

isopropenyl methyl ketone and methacrylamide. 

[Claim 12]  The monomer composition according to Claim 1, 

wherein component A is component A22. 

[Claim 13]  The monomer composition according to Claim 12, 10 

wherein XA22 is 10 to 5000 ppm by mass. 

[Claim 14]  The monomer composition according to Claim 12, 

wherein a molecular weight of component A22 is 200 or less. 

[Claim 15]  The monomer composition according to Claim 12, 

wherein, in Formula (2-2), R25, R26, and R27 are each independently a 15 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group, and R28 is a methyl group, an ethyl group, an n-propyl group, an isopropyl 

group, an n-butyl group, an isobutyl group, or an isopentyl group. 

[Claim 16]  The monomer composition according to Claim 12, 

wherein component A22 is at least one selected from the group consisting of 20 

methyl crotonate and methyl 3,3-dimethylacrylate. 

[Claim 17]  The monomer composition according to Claim 1, 

wherein component A is component A3. 

[Claim 18]  The monomer composition according to Claim 17, 

wherein XA3 is 1 to 10000 ppm by mass. 25 
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[Claim 19]  The monomer composition according to Claim 17, 

wherein XA3 is 1 to 1000 ppm by mass. 

[Claim 20]  The monomer composition according to Claim 17, 

wherein a molecular weight of component A3 is 200 or less. 

[Claim 21]  The monomer composition according to Claim 17, 5 

wherein, in Formula (3-1), R31, R32, R33, and R34 are each independently a 

hydrogen atom or an alkyl group having 1 to 5 carbon atoms. 

[Claim 22]  The monomer composition according to Claim 17, 

wherein, in Formula (3-1), R31, R32, R33, and R34 are each independently a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 10 

group. 

[Claim 23]  The monomer composition according to Claim 17, 

wherein component A3 is at least one selected from the group consisting of 

2,3,5,6-tetramethylpyrazine and 2,3,5-trimethylpyrazine. 

[Claim 24]  The monomer composition according to Claim 1, further comprising: 15 

a polymerization inhibitor (component B1). 

[Claim 25]  The monomer composition according to Claim 24, 

wherein, when a concentration of component B1 with respect to the total 

mass of the monomer composition is indicated by XB1 (ppm by mass), XB1 is 1 to 

1000 ppm by mass. 20 

[Claim 26]  The monomer composition according to Claim 24, 

wherein, when the concentration of component A1 with respect to the total 

mass of the monomer composition is indicated by XA1 (ppm by mass) and a 

concentration of component B1 with respect to the total mass of the monomer 

composition is indicated by XB1 (ppm by mass), XB1/XA1 is 0.005 to 7. 25 
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[Claim 27]  The monomer composition according to Claim 24, 

wherein, when a concentration of component B1 with respect to the total 

mass of the monomer composition is indicated by XB1 (ppm by mass), XB1 is 1 to 

2000 ppm by mass. 

[Claim 28]  The monomer composition according to Claim 24, 5 

wherein, when the concentration of component A3 with respect to the total 

mass of the monomer composition is indicated by XA3 (ppm by mass) and a 

concentration of component B1 with respect to the total mass of the monomer 

composition is indicated by XB1 (ppm by mass), XB1/XA3 is 0.005 to 1000. 

[Claim 29]  The monomer composition according to Claim 24, 10 

wherein component B1 is at least one polymerization inhibitor selected from 

the group consisting of a phenol-based compound, a quinone-based compound, a 

nitrobenzene-based compound, an N-oxyl-based compound, an amine-based 

compound, a phosphorus-containing compound, a sulfur-containing compound, an 

iron-containing compound, a copper-containing compound, and a manganese-15 

containing compound. 

[Claim 30]  The monomer composition according to Claim 24, 

wherein component B1 is at least one polymerization inhibitor selected from 

the group consisting of a phenol-based compound, an N-oxyl-based compound, an 

amine-based compound, and a sulfur-containing compound. 20 

[Claim 31]  The monomer composition according to Claim 17, further comprising: 

an ester compound having an α-hydrogen (component B2) represented by 

Formula (3-2), 

[Chemical Formula 5] 
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(in Formula (3-2), R35 and R36 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, and R37 is an alkyl group having 1 to 5 

carbon atoms). 

[Claim 32]  The monomer composition according to Claim 31, 5 

wherein, when a concentration of component B2 with respect to the total 

mass of the monomer composition is indicated by XB2 (ppm by mass), XB2 is 5 to 

10000 ppm by mass. 

[Claim 33]  The monomer composition according to Claim 31, 

wherein, when a concentration of component B2 with respect to the total 10 

mass of the monomer composition is indicated by XB2 (ppm by mass), XB2/XA3 is 

0.005 to 1000. 

[Claim 34]  The monomer composition according to Claim 31, 

wherein, in Formula (3-2), R35 and R36 are each independently a hydrogen 

atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl group, and 15 

R37 is a methyl group, an ethyl group, an n-propyl group, or an isopropyl group. 

[Claim 35]  The monomer composition according to Claim 17, further comprising: 

an α,β-unsaturated carbonyl compound (component B3) represented by 

Formula (3-3), 

[Chemical Formula 6] 20 
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(in Formula (3-3), R38, R39, and R40 are each independently a hydrogen atom 

or an alkyl group having 1 to 10 carbon atoms, and R41 is an alkyl group having 1 to 

10 carbon atoms). 

[Claim 36]  The monomer composition according to Claim 35, 

wherein, when a concentration of component B3 is indicated by XB3 (ppm 5 

by mass), XB3 is 5 to 10000 ppm by mass. 

[Claim 37]  The monomer composition according to Claim 35, 

wherein, when a concentration of component B3 is indicated by XB3 (ppm 

by mass), XB3/XA3 is 0.005 to 1000. 

[Claim 38]  The monomer composition according to Claim 35, 10 

wherein, in Formula (3-3), R38, R39, and R40 are each independently a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group, and R41 is a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group. 

[Claim 39]  The monomer composition according to Claim 1, 15 

wherein, when a concentration of the methyl methacrylate with respect to the 

total mass of the monomer composition is indicated by XM (% by mass), XM is 85% 

by mass or more. 

[Claim 40]  The monomer composition according to Claim 1, further comprising: 

an acrylic acid ester. 20 

[Claim 41]  The monomer composition according to Claim 40, 

wherein the acrylic acid ester is at least one selected from the group 

consisting of methyl acrylate, ethyl acrylate, and n-butyl acrylate. 

[Claim 42]  The monomer composition according to Claim 1, further comprising: 

styrene. 25 
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[Claim 43]  A production method for a methacrylic resin composition, comprising: 

a step of radically polymerizing a polymerizable composition containing the 

monomer composition according to Claim 1. 

[Claim 44]  A methacrylic resin composition, comprising: 

a polymer of the monomer composition according to Claim 1. 5 

[Claim 45]  A methacrylic resin composition, comprising: 

a methacrylic polymer; and 

one compound (component A) selected from an ester compound having an α-

hydrogen (component A1) represented by Formula (1-1), an α,β-unsaturated carbonyl 

compound (component A21) represented by Formula (2-1), an α,β-unsaturated 10 

carboxylic acid ester (component A22) represented by Formula (2-2), or a pyrazine 

compound (component A3) represented by Formula (3-1), 

wherein, when the methacrylic resin composition contains component A1 and 

a concentration of component A1 with respect to a total mass of the methacrylic resin 

composition is indicated by YA1 (ppm by mass), YA1 is 5 to 10000 ppm by mass, 15 

when the methacrylic resin composition contains component A21 and a 

concentration of component A21 with respect to the total mass of the methacrylic 

resin composition is indicated by YA21 (ppm by mass), YA21 is 0.1 to 4000 ppm by 

mass, 

when the methacrylic resin composition contains component A22 and a 20 

concentration of component A22 with respect to the total mass of the methacrylic 

resin composition is indicated by YA22 (ppm by mass), YA22 is 1 to 10000 ppm by 

mass, and 

when the methacrylic resin composition contains component A3 and a 

concentration of component A3 with respect to the total mass of the methacrylic resin 25 
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composition is indicated by YA3 (ppm by mass), YA3 is 1 ppm by mass or more, 

[Chemical Formula 7] 

 

(in Formula (1-1), R11 and R12 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, R13 is an alkyl group having 1 to 5 carbon 5 

atoms, and any one or more of R11 to R13 is an alkyl group having 2 to 5 carbon 

atoms), 

[Chemical Formula 8] 

 

(in Formula (2-1), R21, R22, and R23 are each independently a hydrogen atom 10 

or an alkyl group having 1 to 5 carbon atoms, and R24 is an alkyl group having 1 to 5 

carbon atoms or an amino group), 

[Chemical Formula 9] 

 

(in Formula (2-2), R25, R26, and R27 are each independently a hydrogen atom 15 

or an alkyl group having 1 to 10 carbon atoms, R28 is an alkyl group having 1 to 10 

carbon atoms, and any one or more of R25 and R26 is an alkyl group having 1 to 10 

carbon atoms), 
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[Chemical Formula 10] 

 

(in Formula (3-1), R31, R32, R33, and R34 are each independently a hydrogen 

atom, an alkyl group having 1 to 5 carbon atoms, or an alkoxy group having 1 to 6 

carbon atoms). 5 

[Claim 46]  The methacrylic resin composition according to Claim 45, 

wherein component A is component A1. 

[Claim 47]  The methacrylic resin composition according to Claim 46, 

wherein YA1 is 10 to 5000 ppm by mass. 

[Claim 48]  The methacrylic resin composition according to Claim 46, 10 

wherein, in Formula (1-1), R11 and R12 are each independently a hydrogen 

atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl group, and 

R13 is a methyl group, an isobutyl group, or an isoamyl group. 

[Claim 49]  The methacrylic resin composition according to Claim 46, 

wherein component A1 is at least one selected from the group consisting of 15 

isobutyl isobutyrate, methyl isovalerate, and isoamyl isobutyrate. 

[Claim 50]  The methacrylic resin composition according to Claim 45, 

wherein component A is component A21. 

[Claim 51]  The methacrylic resin composition according to Claim 50, 

wherein YA21 is 1 to 4000 ppm by mass. 20 

[Claim 52]  The methacrylic resin composition according to Claim 50, 

wherein YA21 is 10 to 1000 ppm by mass. 

[Claim 53]  The methacrylic resin composition according to Claim 50, 
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wherein, in Formula (2-1), R21, R22, and R23 are each independently a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group, and R24 is a methyl group or an amino group. 

[Claim 54]  The methacrylic resin composition according to Claim 50, 

wherein component A21 is at least one selected from the group consisting of 5 

isopropenyl methyl ketone and methacrylamide. 

[Claim 55]  The methacrylic resin composition according to Claim 45, 

wherein component A is component A22. 

[Claim 56]  The methacrylic resin composition according to Claim 55, 

wherein YA22 is 10 to 5000 ppm by mass. 10 

[Claim 57]  The methacrylic resin composition according to Claim 55, 

wherein, in Formula (2-2), R25, R26, and R27 are each independently a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group, and R28 is a methyl group, an ethyl group, an n-propyl group, an isopropyl 

group, an n-butyl group, an isobutyl group, or an isopentyl group. 15 

[Claim 58]  The methacrylic resin composition according to Claim 55, 

wherein component A22 is at least one selected from the group consisting of 

methyl crotonate and methyl 3,3-dimethylacrylate. 

[Claim 59]  The methacrylic resin composition according to Claim 45, 

wherein component A is component A3. 20 

[Claim 60]  The methacrylic resin composition according to Claim 59, 

wherein YA3 is 1 to 10000 ppm by mass. 

[Claim 61]  The methacrylic resin composition according to Claim 59, 

wherein YA3 is 1 to 1000 ppm by mass. 

[Claim 62]  The methacrylic resin composition according to Claim 59, 25 
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wherein, in Formula (3-1), R31, R32, R33, and R34 are each independently a 

hydrogen atom or an alkyl group having 1 to 5 carbon atoms. 

[Claim 63]  The methacrylic resin composition according to Claim 59, 

wherein, in Formula (3-1), R31, R32, R33, and R34 are each independently a 

hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 5 

group. 

[Claim 64]  The methacrylic resin composition according to Claim 59, 

wherein component A3 is at least one selected from the group consisting of 

2,3,5,6-tetramethylpyrazine and 2,3,5-trimethylpyrazine. 

[Claim 65]  The methacrylic resin composition according to Claim 45, further 10 

comprising: 

a polymerization inhibitor (component B1). 

[Claim 66]  The methacrylic resin composition according to Claim 65, 

wherein, when a concentration of component B1 with respect to the total 

mass of the methacrylic resin composition is indicated by YB1 (ppm by mass), YB1 is 15 

1 to 2000 ppm by mass. 

[Claim 67]  The methacrylic resin composition according to Claim 65, 

wherein, when a concentration of component B1 with respect to the total 

mass of the methacrylic resin composition is indicated by YB1 (ppm by mass), 

YB1/YA3 is 0.005 to 1000. 20 

[Claim 68]  The methacrylic resin composition according to Claim 65, 

wherein component B1 is at least one polymerization inhibitor selected from 

the group consisting of a phenol-based compound, a quinone-based compound, a 

nitrobenzene-based compound, an N-oxyl-based compound, an amine-based 

compound, a phosphorus-containing compound, a sulfur-containing compound, an 25 
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iron-containing compound, a copper-containing compound, and a manganese-

containing compound. 

[Claim 69]  The methacrylic resin composition according to Claim 65, 

wherein component B1 is at least one polymerization inhibitor selected from 

the group consisting of a phenol-based compound, an N-oxyl-based compound, an 5 

amine-based compound, and a sulfur-containing compound. 

[Claim 70]  The methacrylic resin composition according to Claim 59, further 

comprising: 

an ester compound having an α-hydrogen (component B2) represented by 

Formula (3-2), 10 

[Chemical Formula 11] 

 

(in Formula (3-2), R35 and R36 are each independently a hydrogen atom or an 

alkyl group having 1 to 5 carbon atoms, and R37 is an alkyl group having 1 to 5 

carbon atoms). 15 

[Claim 71]  The methacrylic resin composition according to Claim 70, 

wherein, when a concentration of component B2 with respect to the total 

mass of the methacrylic resin composition is indicated by YB2 (ppm by mass), YB2 is 

5 to 10000 ppm by mass. 

[Claim 72]  The methacrylic resin composition according to Claim 70, 20 

wherein, when a concentration of component B2 with respect to the total 

mass of the methacrylic resin composition is indicated by YB2 (ppm by mass), 

YB2/YA3 is 0.005 to 1000. 
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[Claim 73]  The methacrylic resin composition according to Claim 70, 

wherein, in Formula (3-2), R35 and R36 are each independently a hydrogen 

atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl group, and 

R37 is a methyl group, an ethyl group, an n-propyl group, or an isopropyl group. 

[Claim 74]  The methacrylic resin composition according to Claim 59, further 5 

comprising: 

an α,β-unsaturated carbonyl compound (component B3) represented by 

Formula (3-3), 

[Chemical Formula 12] 

 10 

(in Formula (3-3), R38, R39, and R40 are each independently a hydrogen atom 

or an alkyl group having 1 to 10 carbon atoms, and R41 is an alkyl group having 1 to 

10 carbon atoms). 

[Claim 75]  The methacrylic resin composition according to Claim 74, 

wherein, when a concentration of component B3 with respect to the total 15 

mass of the methacrylic resin composition is indicated by YB3 (ppm by mass), YB3 is 

5 to 10000 ppm by mass. 

[Claim 76]  The methacrylic resin composition according to Claim 74, 

wherein, when a concentration of component B3 with respect to the total 

mass of the methacrylic resin composition is indicated by YB3 (ppm by mass), 20 

YB3/YA3 is 0.005 to 1000. 

[Claim 77]  The methacrylic resin composition according to Claim 74, 

wherein, in Formula (3-3), R38, R39, and R40 are each independently a 
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hydrogen atom, a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group, and R41 is a methyl group, an ethyl group, an n-propyl group, or an isopropyl 

group. 

[Claim 78]  The methacrylic resin composition according to Claim 45, 

wherein the methacrylic polymer includes, with respect to a total mass of the 5 

methacrylic polymer, 70% to 100% by mass of a repeating unit derived from methyl 

methacrylate and 0% to 30% by mass of a repeating unit derived from an acrylic acid 

ester. 

[Claim 79]  The methacrylic resin composition according to Claim 45, 

wherein the methacrylic polymer includes, with respect to a total mass of the 10 

methacrylic polymer, 50% to 100% by mass of a repeating unit derived from methyl 

methacrylate and 0% to 50% by mass of a repeating unit derived from styrene. 

[Claim 80]  A molded resin object, comprising: 

the methacrylic resin composition according to Claim 45. 

15 


