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biocide within the coating. Also, the binders of the invention provide a coating 

composition that has low VOC, low surface energy and low modulus of elasticity. 

Summary 

5 

Thus, disclosed is a binder for a coating composition especially a marine coating 

composition, wherein said binder comprises a polymer comprising a polysiloxane 

group, a plurality of ester groups, and a plurality of thio groups (e.g. of formula —(C-S-

CH2)-, such as —(C112-S-CH2)-, amino groups or disulphide groups S-S. 

	

o 	Disclosed is a binder for a coating composition, wherein said binder comprises a 

polymer comprising in its backbone a polysiloxane group, a plurality of ester groups, 

and a plurality of thio, amino or disulphide groups. 

In particular, the disclosure provides a binder for a coating composition, 

wherein said binder comprises a polymer comprising in its backbone a plurality of 

	

15 	polydimethylsiloxane groups, a plurality of ester groups, and a plurality of thio groups 

(e.g. of formula —(C-S-CH2)-, such as —(CH2-S-CH2)-, amino groups (e.g. of formula 

CH2-NRa-CH2-) or S-S (where Ra is H or C1-6 alkyl). 

In particular, the disclosure provides a binder for a coating composition, 

wherein said binder comprises a polymer comprising in its backbone a repeating unit 

	

20 	which comprises a plurality of polydimethylsiloxane groups, a plurality of ester groups, 

and a plurality of thio groups (such as those of formula—(CH2-S-CH2)-), amino or S-S 

groups. 

Disclosed is a binder for a coating composition comprising the reaction product 

of a vinyl terminated polysiloxane polyester monomer and a bis-thiol monomer or 

	

25 	bisamino monomer. 

Disclosed is a binder for a coating composition comprising the reaction product 

of a thiol terminated polysiloxane monomer and a vinyl terminated polyester monomer. 

Disclosed is a binder for a coating composition comprising the reaction product 

of a vinyl terminated polysiloxane monomer and a thiol terminated polyester monomer. 

30 
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Disclosed is a binder for a coating composition comprising the reaction product 

of a vinyl terminated polysiloxane polyester monomer and a thiol terminated polyester 

monomer or amino terminated polyester monomer. 

Disclosed is a binder for a coating composition comprising the reaction product 

	

5 	of a thiol terminated polysiloxane monomer and a thiol terminated polyester monomer. 

Disclosed is a binder for a coating composition comprising the reaction product 

of a thiol terminated polysiloxane polyester monomer and a thiol terminated monomer. 

Disclosed is a binder for a coating composition comprising the reaction product 

of a thiol terminated polysiloxane polyester monomer and a thiol terminated polyester 

	

o 	monomer. 

Disclosed is a binder for a coating composition comprising the reaction product 

of an amino terminated polysiloxane monomer and a vinyl terminated polyester 

monomer. 

In any of the monomers above, said polyester is preferably a diester. 

	

15 	 In an especially preferred embodiment, the polymer is the reaction product of a 

(meth)acryloxyalkyl terminated polysiloxane monomer and a bisthiol monomer, such 

as a thiol terminated polyester monomer, or bisamino monomer. 

In an especially preferred embodiment, the polymer is the reaction product of a 

thiol functionalised polysiloxane monomer and a vinyl terminated polyester monomer. 

	

20 	 In an especially preferred embodiment, the polymer is the reaction product of a 

vinyl terminated polysiloxane monomer and a thiol terminated polyester monomer. 

In an especially preferred embodiment, the polymer is the reaction product of a 

thiol functionalised polysiloxane monomer and a thiol teiminated polyester polyol 

monomer. 

	

25 	 Disclosed is a binder for a coating composition, such as a marine coating 

composition, comprising the reaction product of at least one polysiloxane monomer A' 

of general formula (Al) or (A2): 
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where R7  and R8  are each independently C2_6 alkylene and a= 0-50, b= 0-50 and 

a+b = 1-50; 

R is H or Me; 

Q2 is a covalent bond, C1-20 alkyl, C3-10 cycloalkyl, C2-6 aminoglycol, C2-6 

	

5 	thioglycol, or C6-10 aryl wherein said C1-20 alkyl, C3-10 cycloalkyl, or C3-10 

cycloalkenyl groups optionally comprise one or more, such as 1 to 4, heteroatoms 

selected from 0, N, S or P, preferably 0; 

W and Z are each —SH, -(CR"2),,,SH, CH2=CR-; CH2=CR-(CR"2)„,-, 	- 

NHCH2-CR=CH2, 	 -NHRa or W and Z are =CH2  (thus forming 

	

io 	a double bond with the C atom to which W/Z is attached); 

Ra is H or C1-6 alkyl wherein said alkyl group optionally comprises one or 

more, such as 1 to 4, heteroatoms selected from 0, N, S or P, preferably 0; 

R" is independently C1 _6  alkyl or H, especially H; 

x' is 1 to 10, such as 1 to 5, especially 2 to 5, especially 3 to 5; 

	

15 	 with the proviso that the W and Z groups in monomer B' react with the X and Y 

groups monomer A' to form a group. C-S-CH2, an amino group or S-S group; 

or at least one second monomer D' of formula: 

HRaN-Q5-NHRa (DI) 

20 

wherein Q5 is C2-20 alkyl, C2-20 alkenyl, C3-20 cycloalkyl, phenyl, biphenyl, 

terphenyl, Ph-O-Ph, C7-20 alkylaryl group, alkyl-polysiloxane-alkyl, C4-20 

alkylcycloalkyl, C3-10 heterocyclic group or polyether (such as a -(CH2)30-

(CH2CH20)r(CH(CH3)CH20),(CH2)3- where r+s is 1 to 100) wherein said C2-20 alkyl, 

	

25 	C3-20 cycloalkyl, C7-20 alkylaryl group, or C4-20 alkylcycloalkyl optionally comprise 

one or more, such as 1 to 4, heteroatoms selected from 0, N, S or P, preferably 0; 

Ra is H or C1-6 alkyl; 

with the proviso that the NRaH groups in monomer D' react with X and Y 

groups in ester containing monomer A' to form a group C-NRa-CH2_. 

	

30 	 In one aspect, there is provided a binder for a coating composition comprising 

the reaction product of at least one polysiloxane monomer A' of general formula (A1)-

(A2): 
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wherein each R1  is the same or different and represents an unsubstituted or 

substituted C1-2o alkyl, C2-20 alkenyl, C3-20 cycloalkyl, C6..20 aryl, C7-20 arylalkyl group, 

or a polyoxyalkylene chain; 

X and Y can be the same or different and represent -CR=CH2, -(CR"2)x'- 

10 	CR=CH2, -(CR"2)x-CR"2-000-CR=CH2, -CR"2-000-CR=CH2, -(CR"2)x-SH; - 

(CR"2)x-0-(CR"2)x'-SH, -(CR"2)x-[0-(CR"2)x]f-OCO-CR=CH2, -(CR"2)x'-(0R8)a- 

(0R8)b-OR7-SH, -(CR"2)x'-(0R8),-(0R8)b-OR7-CR=CH2, -CR"2-Ar-CR"2-SH, 

-(CR"2),,,-0-(CR"2)x,_(CHOH)-(CR"2)x-OCO-CR=CH2  or -(CR"2)x-

(0R8)a-(0R8)b-OR7C:=-CH; 

15 	 R" is independently C1 _6  alkyl or H, especially H; 

x' is 1 to 10, such as 1 to 5, especially 2 to 5, especially 3 to 5; 

each R is independently H or Me; 

where R7  and R8  are each independently C2..6 alkylene and a= 0-50, b= 0-50 and 

a+b = 1-50; 

20 	 f is 1 to 50; 

Ar is C6-12 aryl; and 

n is 1-500, more preferably 10-300, especially 15-100; 

or n' + m add to 1-500, more preferably 10-300, especially 15-100; 

and at least one second monomer B' of formula 

25 

HS-Q3-SH (BI) 
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wherein Q3 is C2-20 alkyl, C3-20 cycloalkyl, phenyl, biphenyl, terphenyl, C7-

20 alkylaryl group, alkyl-polysiloxane-alkyl, C4-20 alkylcycloalkyl or polyether; 

wherein said C2-20 alkyl, C3-20 cycloalkyl, C7-20 alkylaryl group, or C4-20 

5 	alkylcycloalkyl optionally comprise one or more, such as 1 to 4, heteroatoms selected 

from 0, N, S or P, preferably 0; 

with the proviso that the SH groups in monomer B' react with the X and Y 

groups in ester containing monomer A' to I-win a group C-S-CH2  or S-S group; or 

at least one second monomer B' of formula (BII) or (BIII) 

10 

\ o/\ Q/moo/ 	(BII) 

Z  

(BIII) 

R 	 R 

wherein Q1 represents a covalent bond, C1-20 alkyl, C3-10 cycloalkyl, C3-10 

cycloalkenyl, C6-10 aryl, C7-12arylalkyl, a polyoxyalkylene chain of formula R7- 

15 	(OR8)a-(0R8)b-OR7, -Ph-O-C1 _6alkyl-OPh-, heterocycyl or C4-10 alkylcycloalkyl; 

wherein said C1-20 alkyl, C3-10 cycloalkyl, or C3-10 cycloalkenyl groups optionally 

comprise one or more, such as 1 to 4, heteroatoms selected from 0, N, S or P, 

preferably 0; 

L is C1-20 alkylene optionally comprising one or more, such as 1 to 4, 

20 	heteroatoms selected from 0, N, S or P, preferably 0 or N, or a polyoxyalkylene chain 

of formula: 

-(0R8)a-(0R8)b-OR7- 
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where R7  and R8  are each independently C2.6 alkylene and a= 0-50, b= 0-50 and 

a+b = 1-50; 

R is H or Me; 

Q2 is a covalent bond, C1-20 alkyl, C3-10 cycloalkyl, C2-6 aminoglycol, C2-6 

	

5 	thioglycol, or C6-10 aryl wherein said C1-20 alkyl, C3-10 cycloalkyl, or C3-10 

cycloalkenyl groups optionally comprise one or more, such as 1 to 4, heteroatoms 

selected from 0, N, S or P, preferably 0; 

W and Z are —SH, -(CR"2)x,SH, CH2=CR-; CH2=CR-(CR"2),c-, 	- 

NHCH2-CR=CH2, 	 -NHRa or W and Z are =CH2  (thus fonning 

	

10 	a double bond with the C atom to which W/Z is attached); 

Ra is H or C1-6 alkyl wherein said alkyl group optionally comprises one or 

more, such as 1 to 4, heteroatoms selected from 0, N, S or P, preferably 0; 

R" is independently C1..6 alkyl or H, especially H; 

x' is 1 to 10, such as 1 to 5, especially 2 to 5, especially 3 to 5; 

	

15 	 Ra is H or C1-6 alkyl wherein said alkyl group optionally comprises one or 

more, such as 1 to 4, heteroatoms selected from 0, N, S or P, preferably 0; 

with the proviso that the W and Z groups in monomer B' react with the X and Y 

groups monomer A' to form a group C-S-CH2, an amino group or S-S group; 

or at least one second monomer D' of formula: 

	

20 	 HRaN-Q5-NHRa (DI) 

wherein Q5 is C2-20 alkyl, C2-20 alkenyl, C3-20 cycloalkyl, phenyl, biphenyl, 

terphenyl, Ph-O-Ph, C7-20 alkylaryl group, alkyl-polysiloxane-alkyl, C4-20 

alkylcycloalkyl, C3-10 heterocyclic group or polyether (such as a -(CH2)30-

(CH2CH20),(CH(CH3)CH20),(CH2)3- where r+s is 1 to 100) wherein said C2-20 alkyl, 

	

25 	C3-20 cycloalkyl, C7-20 alkylaryl group, or C4-20 alkylcycloalkyl optionally comprise 

one or more, such as 1 to 4, heteroatoms selected from 0, N, S or P, preferably 0; 

Ra is H or C1-6 alkyl; 

with the proviso that the NRaH groups in monomer D' react with X and Y 

groups in ester containing monomer A' to form a group C-NRa-CH2. 

	

30 	 Disclosed is a binder for a coating composition comprising the reaction product 

of at least one polysiloxane monomer C' of general formula (C1)-(C2): 
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In another aspect, there is provided a binder for a coating composition 

comprising the reaction product of at least one polysiloxane monomer C' of general 

formula (C1)-(C2): 
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wherein each R1  is the same or different and represents an unsubstituted or 

substituted C1_20 alkyl, C2-20 alkenyl, C3-20 cycloalkyl, C6-20 aryl, C7-20 arylalkyl group, 

or a polyoxyalkylene chain; 

X and Y can be the same or different and represent -(CR"2),e-NRaH, -(CR"2)x— 

NH-(CR"2)x,-NRaH, -(CR"2)x,-(0-C2-6 alkyl),e-NRaH, -(CR"2.)x-0-( CR"2)x,-NRaH, or 

-CR"2-Ar-CR"2-NRaH; 

R" is independently C1_6 alkyl or H, especially H; 

Ra is H or C1-6 alkyl; 

x' is 1 to 10, such as 1 to 5, especially 2 to 5, especially 3 to 5; 

and 

n is 1-500, more preferably 10-300, especially 15-100; 

or n' + m add to 1-500, more preferably 10-300, especially 15-100; and 

at least one second monomer B' of formula (BX) or (BXI) 
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wherein Q1 represents a a covalent bond, C1-20 alkyl, C3-10 cycloalkyl, C3-10 

cycloalkenyl, C6-10 aryl, C7-12arylalkyl, a polyoxyalkylene chain of foiiiiula R7-

(OR8)a-(0R8)b-OR7, -Ph-O-Ci _6alkyl-OPh-, heterocycyl or C4-10 alkylcycloalkyl; 

	

5 	wherein said C1-20 alkyl, C3-10 cycloalkyl, or C3-10 cycloalkenyl groups optionally 

comprise one or more, such as 1 to 4, heteroatoms selected from 0, N, S or P, 

preferably 0; 

L is C1-20 alkylene optionally comprising one or more, such as 1 to 4, 

heteroatoms selected from 0, N, S or P, preferably 0 or N, or a polyoxyalkylene chain 

	

10 	of formula: 

-(0R8)a-(0R8)b-OR7- 

where R7  and R8  are each independently C2_6 alkylene and a= 0-50, b= 0-50 and 

a+b = 1-50; 

R is H or Me; 

	

15 	 Q2 is a covalent bond, C1-20 alkyl, C3-10 cycloalkyl, C2-6 aminoglycol, C2-6 

thioglycol, or C6-10 aryl wherein said C1-20 alkyl, C3-10 cycloalkyl, C3-10 

cycloalkenyl, optionally comprise one or more, such as 1 to 4, heteroatoms selected 

from 0, N, S or P, preferably 0; 

W and Z are CH2=CR-; CH2=CR-CH2-, NHCH2-CR=CH2, -CE---CH, or W and Z 

	

20 	are =CH2  (thus foiming a double bond with the C atom to which W/Z is attached); 

with the proviso that the W and Z groups in monomer B' react with the amino X 

and Y groups in monomer C' to form a group C-NRa-CH2 
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Disclosed is a fouling release coating composition comprising a binder as 
hereinbefore defined and at least one of filler, pigment, solvent, additive, curing agent 
and catalyst, preferably in the absence of a biocide. 

In another aspect, there is provided a fouling release coating composition 

	

5 	comprising a binder and at least one additive oil, preferably in the absence of a biocide; 
or 

an anti-fouling coating composition comprising a binder and at least one marine 
anti-fouling agent, 

wherein said binder comprises a polymer comprising a polysiloxane group, a 

	

10 	plurality of ester groups, and a plurality of thio groups, amino groups or disulphide 
groups. 

Disclosed is an anti-fouling coating composition comprising a binder as 
hereinbefore defined and at least one anti-fouling agent. 

In another aspect, there is provided a fouling release coating composition 

	

15 	comprising a binder as described herein and at least one of filler, pigment, solvent, 
additive, curing agent and catalyst, preferably in the absence of a biocide; 

or an anti-fouling coating composition comprising a binder a as described herein 
and at least one anti-fouling agent. 

In another aspect, there is provided a process for protecting an object from 

	

20 	fouling comprising coating at least a part of said object which is subject to fouling with 
a coating composition as hereinbefore described and preferably curing the composition. 

In another aspect, there is provided an object coated with a coating composition 
as hereinbefore defined, preferably a cured composition. 

Disclosed is a process for the preparation of a binder for a marine coating 

	

25 	composition comprising copolymerising a polysiloxane unit A' and at least one second 
monomer B' as herein defined so as to form an -ABAB- copolymer in which 
hydrolysable ester functional groups are present in the backbone of the copolymer. 
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Disclosed is use of a binder as hereinbefore defined for use in a fouling release 
composition or a marine anti-fouling coating composition. 

Definitions 

	

5 	 The terms biocide and anti-fouling agent are used interchangeably herein and 
are defined below. 

The nomenclature (meth) implies the optional presence of the methyl group. 
The binder of the invention contains multiple ester hydrolysable groups in the 

backbone of the molecule. The ester hydrolysable functional group is a group that 

	

10 	undergoes hydrolysis in seawater. The polymer should preferably contain a plurality of 




































































































































