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GB/T 19851.11-2005 standard.  This novel multilayer coating can be used for various sports 

courts, especially for outdoor, such as basketball courts, volleyball courts, badminton courts 

and tennis courts, etc. 

 

SUMMARY  

The present disclosure provides a novel multilayer coating comprising a primer coat 

layer, one or more elastic layers, and a top coat layer, which is suitable for preparing sports 

courts.  The elastic layer formed from a polymer mixture with a thickness of less than 3.5 

millimeter (mm) dries at room temperature (20-25°C) at an acceptable drying speed, that is, 

the obtained layer being walkable after applying the polymer mixture to a substrate for about 

24 hours. The multilayer coating shows sufficient tensile strength and tensile elongation to 

meet the requirements of the GB/T 19851.11-2005 standard: Sports equipment and 

playground for middle school and primary school – Part 11: Synthetic surfaced athletic 

ground (item 4.6, page 2).  The GB/T 19851.11-2005 standard herein is a national standard 

published by General Administration of Quality Supervision, Inspection and Quarantine of 

the People’s Republic of China (P. R. China) and Standardization Administration of the P. R. 

China, issued on August 26, 2005, and put into effect on October 1, 2005.  The process of 

preparing the multilayer coating of the present disclosure is free of troublesome smell and no 

fire risks during construction as compared to solvent based polyurethane binders.  The 

obtained multilayer coating has substantially no volatile organic residues.  

In one aspect, the present disclosure refers to a  multilayer coating comprising: (i) a 

primer coat layer comprising an aqueous primer composition comprising a styrene-acrylic 

emulsion (co)polymer; (ii) one or more elastic layer comprising a polymer mixture 

comprising an aqueous binder composition and vulcanized or crosslinked rubber, wherein the 

aqueous binder composition comprises: a first acrylic emulsion (co)polymer having a glass 

transition temperature of -5°C or less; a second acrylic emulsion (co)polymer having a glass 

transition temperature of at least 15°C; a crosslinking agent comprising a water-dispersible 

isocyanate composition; a foaming agent; wherein the vulcanized or crosslinked rubber 

comprises rubber powder having a sieve particle size less than 0.5 mm; and the weight ratio 

of the total solids weight of the acrylic emulsion (co)polymer in the aqueous binder 
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composition to the total weight of the vulcanized or crosslinked rubber is from 1:1.5 to 1:0.2, 

wherein the concentration of the first acrylic emulsion (co)polymer is, by solids based on the 

total solids weight of the acrylic emulsion (co)polymers in the aqueous binder composition, 

from 5 to 95 wt%, and the concentration of the second acrylic emulsion (co)polymer is, by 

solids based on the total solids weight of the acrylic emulsion (co)polymers in the aqueous 

binder composition, from 5 to 95 wt%; and (iii) a top coat layer comprising an aqueous top 

coating composition comprising an acrylic emulsion (co)polymer. 

In a first example, the present disclosure is a multilayer coating comprising (i) a 

primer coat layer comprising an aqueous primer composition comprising a styrene-acrylic 

emulsion (co)polymer; (ii) one or more elastic layer comprising a polymer mixture 

comprising an aqueous binder composition and vulcanized or crosslinked rubber, wherein the 

aqueous binder composition comprises: a first acrylic emulsion (co)polymer having a glass 

transition temperature of -5°C or less; a second acrylic emulsion (co)polymer having a glass 

transition temperature of at least 15°C; a crosslinking agent comprising a water-dispersible 

isocyanate composition; and a foaming agent; wherein the vulcanized or crosslinked rubber 

comprises rubber powder having a sieve particle size less than 0.5 mm; and the weight ratio 

of the total solids weight of the acrylic emulsion (co)polymer to the total weight of the 

vulcanized or 
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crosslinked rubber is from 1:1.5 to 1:0.2; and (iii) a top coat layer comprising an aqueous top 

coating composition comprising an acrylic emulsion (co)polymer. 

In another aspect, the present disclosure  refers to a method of preparing the 

multilayer coating as disclosed herein.  The method comprises (1) providing an aqueous 

primer composition comprising a styrene-acrylic emulsion (co)polymer; (2) applying the 

aqueous primer composition to a substrate; (3) drying and curing the aqueous primer 

composition to form a primer coat layer; (4) providing a polymer mixture comprising an 

aqueous binder composition and vulcanized or crosslinked rubber, wherein the aqueous 

binder composition comprises: a first acrylic emulsion (co)polymer having a glass transition 

temperature of -5°C or less; a second acrylic emulsion (co)polymer having a glass transition 

temperature of at least 15°C; a crosslinking agent comprising a water-dispersible isocyanate 

composition; and a foaming agent; wherein the vulcanized or crosslinked rubber comprises 

rubber powder having a sieve particle size less than 0.5 mm; and the weight ratio of the total 

solids weight of the acrylic emulsion (co)polymer to the total weight of the vulcanized or 

crosslinked rubber is from 1:1.5 to 1:0.2; (5) applying the polymer mixture to the primer coat 

layer; (6) drying and curing the polymer mixture to form an elastic layer, such that the primer 

coat layer resides between the substrate and the elastic layer; (7) providing an aqueous top 

coating composition comprising an acrylic emulsion (co)polymer; (8) applying the aqueous 

top coating composition to the elastic layer; and (9) drying and curing the aqueous top 

coating composition to form a top coat layer, such that the elastic layer resides between the 

primer coat layer and the top coat layer. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic illustration of a cross section of one embodiment of the 

present invention. 

 

DETAILED DESCRIPTION OF THE INVENTION 

The term “aqueous” herein means water or a water mixture comprising 50 weight 

percentage (wt%) or less of water-miscible solvent, based on the weight of the mixture.  The 

term “acrylic” herein refers to (meth)acrylic acid, (meth)alkyl acrylate, (meth)acrylamide, 

(meth)acrylonitrile and modified forms thereof, for example, (meth)hydroxyalkyl acrylate.  
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WHAT IS CLAIMED IS:  

1. A multilayer coating comprising: 

(i) a primer coat layer comprising an aqueous primer composition comprising a 

styrene-acrylic emulsion (co)polymer; 

(ii) one or more elastic layer comprising a polymer mixture comprising an aqueous 5 

binder composition and vulcanized or crosslinked rubber, wherein the aqueous binder 

composition comprises: 

a first acrylic emulsion (co)polymer having a glass transition temperature of -5°C or 

less; 

a second acrylic emulsion (co)polymer having a glass transition temperature of at 10 

least 15°C; 

a crosslinking agent comprising a water-dispersible isocyanate composition;  

a foaming agent;  

wherein the vulcanized or crosslinked rubber comprises rubber powder having a sieve 

particle size less than 0.5 mm; and the weight ratio of the total solids weight of the acrylic 15 

emulsion (co)polymer in the aqueous binder composition to the total weight of the 

vulcanized or crosslinked rubber is from 1:1.5 to 1:0.2, 

wherein the concentration of the first acrylic emulsion (co)polymer is, by solids based 

on the total solids weight of the acrylic emulsion (co)polymers in the aqueous binder 

composition, from 5 to 95 wt%, and the concentration of the second acrylic emulsion 20 

(co)polymer is, by solids based on the total solids weight of the acrylic emulsion 

(co)polymers in the aqueous binder composition, from 5 to 95 wt%; and 

(iii) a top coat layer comprising an aqueous top coating composition comprising an 

acrylic emulsion (co)polymer. 

2. The multilayer coating of claim 1, wherein the crosslinking agent further 25 

comprises an epoxy silane. 

3. The multilayer coating of claim 1, wherein the crosslinking agent is present in an 

amount of from 2 to 40 wt%, based on the total solids weight of the acrylic emulsion 

(co)polymer. 

4. The multilayer coating of claim 1, wherein the foaming agent is selected from 30 

sodium oleate, sodium alkylsulfonate, sodium alkylbenzenesulfonate, alkyl polyglycoside, or 
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mixtures thereof. 

5. The multilayer coating of any one of claims 1-4, wherein the acrylic emulsion 

(co)polymer in the aqueous binder composition comprises as polymerized units, at least one 

ethylenically unsaturated nonionic monomer, and at least one ethylenically unsaturated 

monomer having at least one functional group selected from carbonyl, acetoacetate, 5 

alkoxysilane, carboxyl, ureido, amide, imide or amino group, or mixtures thereof.  

6. The multilayer coating of any one of claims 1-4, wherein the polymer mixture 

further comprises silica powder having a mesh size of 250 mesh. 

7. The multilayer coating of any one of claims 1-4, wherein the aqueous binder 

composition further comprises a silicone dispersion. 10 

8. The multilayer coating of any one of claims 1-4, wherein the  multilayer coating 

further  comprises a base layer comprising a polymer mixture comprising an aqueous binder 

composition and vulcanized or crosslinked rubber, wherein the aqueous binder composition 

comprises: 

(i) a first acrylic emulsion (co)polymer having a glass transition temperature of -5°C 15 

or less; 

(ii) a second acrylic emulsion (co)polymer having a glass transition temperature of at 

least 15°C; 

(iii) a crosslinking agent comprising a water-dispersible isocyanate composition; 

(iv) a foaming agent; 20 

wherein the vulcanized or crosslinked rubber comprises rubber particles having a 

sieve particle size of 0.5 to 6 mm; and the weight ratio of the total solids weight of the acrylic 

emulsion (co)polymer to the total weight of the vulcanized or crosslinked rubber is from 1:4 

to 1:0.2. 

9. The multilayer coating of claim 8, wherein the vulcanized or crosslinked rubber 25 

further comprises rubber powder having a sieve particle size less than 0.5 mm. 

10. The multilayer coating of any one of claims 1-4, wherein the multilayer coating 

further comprises a strengthening layer comprising a polymer mixture comprising an 

aqueous binder composition and vulcanized or crosslinked rubber, wherein the aqueous 

binder composition comprises: 30 

(i) a first acrylic emulsion (co)polymer having a glass transition temperature of -5°C 
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or less; 

(ii) a second acrylic emulsion (co)polymer having a glass transition temperature of at 

least 15°C; and 

(iii) a crosslinking agent comprising a water-dispersible isocyanate composition; and 

wherein the vulcanized or crosslinked rubber comprises rubber powder having a sieve 5 

particle size less than 0.25 mm; and the weight ratio of the total solids weight of the acrylic 

emulsion (co)polymer to the total weight of the vulcanized or crosslinked rubber is from 

1:1.8 to 1:0.24. 

11. The multilayer coating of claim 10, wherein the polymer mixture further 

comprises silica powder having a mesh size of 250 mesh. 10 

12. A method of preparing the multilayer coating of any one of claims 1-4, 

comprising:  

(1) providing an aqueous primer composition comprising a styrene-acrylic emulsion 

(co)polymer; 

(2) applying the aqueous primer composition to a substrate; 15 

(3) drying and curing the aqueous primer composition to form a primer coat layer; 

(4) providing a polymer mixture comprising an aqueous binder composition and 

vulcanized or crosslinked rubber, wherein the aqueous binder composition comprises: 

a first acrylic emulsion (co)polymer having a glass transition temperature of -5°C or 

less; 20 

a second acrylic emulsion (co)polymer having a glass transition temperature of at 

least 15°C; 

a crosslinking agent comprising a water-dispersible isocyanate composition;  

a foaming agent; 

wherein the vulcanized or crosslinked rubber comprises rubber powder having a sieve 25 

particle size less than 0.5 mm; and the weight ratio of the total solids weight of the acrylic 

emulsion (co)polymer to the total weight of the vulcanized or crosslinked rubber is from 

1:1.5 to 1:0.2; 

(5) applying the polymer mixture to the primer coat layer; 

(6) drying and curing the polymer mixture to form an elastic layer, such that the 30 

primer coat layer resides between the substrate and the elastic layer; 
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(7) providing an aqueous top coating composition comprising an acrylic emulsion 

(co)polymer; 

(8) applying the aqueous top coating composition to the elastic layer; and  

(9) drying and curing the aqueous top coating composition to form a top coat layer, 

such that the elastic layer resides between the primer coat layer and the top coat layer. 5 
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