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CLAIMS 

 

[Claim 1] 

 A multilayer antifouling coating film comprising an underlayer antifouling 

coating film (X) and an upper-layer antifouling coating film (Y) which are layered 

on each other, wherein:  

 the underlayer antifouling coating film (X) comprises a hydrolyzable 

polymer (A1) and an organic antifouling agent (B1),  

 the upper-layer antifouling coating film (Y) comprises a hydrolyzable 

polymer (A2), and 

 the organic antifouling agent (B1) is at least one selected from 

4-bromo-2-(4-chlorophenyl)-5-(trifluoromethyl)-1H-pyrrole-3-carbonitrile and 

4,5-dichloro-2-n-octyl-4-isothiazolin-3-one, and 

 the hydrolyzable polymer (A2) has a constituent unit derived from a metal 

ester group-containing monomer (a12). 

[Claim 2] 

 The multilayer antifouling coating film according to claim 1, wherein at 

least one of the hydrolyzable polymer (A1) and the hydrolyzable polymer (A2) has 

a constituent unit derived from a silyl ester group-containing monomer (a11). 

[Claim 3] 

 The multilayer antifouling coating film according to claim 2, wherein the 

silyl ester group-containing monomer (a11) is represented by the following 

formula (1-1): 

 
wherein R11 represents a hydrogen atom or a methyl group; and R12, R13 and R14 

each independently represent a monovalent hydrocarbon group. 

[Claim 4] 

 The multilayer antifouling coating film according to any one of claims 1 to 

3, wherein the hydrolyzable polymer (A1) has a constituent unit derived from a 

metal ester group-containing monomer (a12). 

[Claim 5] 

 The multilayer antifouling coating film according to any one of claims 1 to 
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4, wherein the metal ester group-containing monomer (a12) comprises at least one 

of a monomer (a121) represented by the following formula (1-2) and a monomer 

(a122) represented by the following formula (1-3): 

 

wherein R21 each independently represents a monovalent group containing a 

terminal ethylenically unsaturated group; and M represents a metal, 

 

wherein R31 represents a monovalent group containing a terminal ethylenically 

unsaturated group; R32 represents a monovalent organic group having 1 to 30 

carbon atoms containing no terminal ethylenically unsaturated group; and M 

represents a metal. 

[Claim 6] 

 The multilayer antifouling coating film according to any one of claims 1 to 

5, wherein the organic antifouling agent (B1) is 

4-bromo-2-(4-chlorophenyl)-5-(trifluoromethyl)-1H-pyrrole-3-carbonitrile. 

[Claim 7] 

 The multilayer antifouling coating film according to any one of claims 1 to 

6, wherein a concentration of an organic antifouling agent (B2) of at least one 

selected from 

4-bromo-2-(4-chlorophenyl)-5-(trifluoromethyl)-1H-pyrrole-3-carbonitrile and 

4,5-dichloro-2-n-octyl-4-isothiazolin-3-one in the upper-layer antifouling coating 

film (Y) is less than 0.1% by mass. 

[Claim 8] 

 A substrate with a multilayer antifouling coating film, which is one 

covered with the multilayer antifouling coating film of any one of claims 1 to 7. 

[Claim 9] 

 The substrate with a multilayer antifouling coating film according to 

claim 8, wherein the substrate is an underwater structure, a ship or a fishing 

gear. 
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[Claim 10] 

 An antifouling method comprising using the multilayer antifouling 

coating film of any one of claim 1 to 7. 

[Claim 11] 

 A method for producing a substrate with a multilayer antifouling coating 

film, comprising:  

 a step of applying an underlayer antifouling coating composition (x) onto a 

substrate to form an underlayer antifouling coating film (X) thereon, and  

 a step of applying an upper-layer antifouling coating composition (y) onto 

the underlayer antifouling coating film (X) to form an upper-layer antifouling 

coating film (Y) thereon, wherein:  

 the underlayer antifouling coating composition (x) comprises a 

hydrolyzable polymer (A1) and an organic antifouling agent (B1),  

 the organic antifouling agent (B1) is at least one selected from 

4-bromo-2-(4-chlorophenyl)-5-(trifluoromethyl)-1H-pyrrole-3-carbonitrile and 

4,5-dichloro-2-n-octyl-4-isothiazolin-3-one,  

 the upper-layer antifouling coating composition (y) comprises a 

hydrolyzable polymer (A2) and an organic solvent (C2), and 

the hydrolyzable polymer (A2) has a constituent unit derived from a metal 

ester group-containing monomer (a12). 

[Claim 12] 

 The method for producing a substrate with a multilayer antifouling 

coating film according to claim 11, wherein the organic solvent (C2) is a solvent 

which the polymer (B1) contained in the underlayer antifouling coating 

composition (x) is soluble in.   

[Claim 13] 

 The method for producing a substrate with a multilayer antifouling 

coating film according to claim 11 or 12, wherein the organic solvent (C2) 

comprises one or more selected from the group consisting of a hydrocarbon organic 

solvent, an alcohol organic solvent, a ketone organic solvent and an ester organic 

solvent. 

[Claim 14] 

 The method for producing a substrate with a multilayer antifouling 

coating film according to any one of claims 11 to 13, wherein the upper-layer 

antifouling coating composition (y) does not substantially contain an organic 
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antifouling agent selected from 

4-bromo-2-(4-chlorophenyl)-5-(trifluoromethyl)-1H-pyrrole-3-carbonitrile and 

4,5-dichloro-2-n-octyl-4-isothiazolin-3-one. 

[Claim 15] 

 The method for producing a substrate with a multilayer antifouling 

coating film according to any one of claims 11 to 14, wherein the upper-layer 

antifouling coating composition (y) does not substantially contain an antifouling 

agent. 

[Claim 16] 

 A coating material kit for forming a multilayer antifouling coating film, 

comprising: 

 an underlayer antifouling coating composition (x) containing a 

hydrolyzable polymer (A1) and an organic antifouling agent (B1), and  

 an upper-layer antifouling coating composition (y) containing a 

hydrolyzable polymer (A2) and an organic solvent (C2), wherein:  

 the organic antifouling agent (B1) is at least one selected from 

4-bromo-2-(4-chlorophenyl)-5-(trifluoromethyl)-1H-pyrrole-3-carbonitrile and 

4,5-dichloro-2-n-octyl-4-isothiazolin-3-one, and  

 the organic antifouling agent (B1) contained in the underlayer antifouling 

coating composition (x) is soluble in the organic solvent (C2), and 

 the hydrolyzable polymer (A2) has a constituent unit derived from a metal 

ester group-containing monomer (a12). 

[Claim 17] 

 An upper-layer antifouling coating composition, which is applied onto the 

surface of an underlayer antifouling coating film (X) containing a hydrolyzable 

polymer (A1) and an organic antifouling agent (B1), wherein: 

 the upper-layer antifouling coating composition comprises a hydrolyzable 

polymer (A2) and an organic solvent (C2),  

the organic antifouling agent (B1) is at least one selected from 

4-bromo-2-(4-chlorophenyl)-5-(trifluoromethyl)-1H-pyrrole-3-carbonitrile and 

4,5-dichloro-2-n-octyl-4-isothiazolin-3-one,  

the organic solvent (C2) is a solvent which the organic antifouling agent 

(B1) contained in the underlayer coating film (X) is soluble in, and 

the hydrolyzable polymer (A2) has a constituent unit derived from a metal 

ester group-containing monomer (a12). 


