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CLAIMS 

1.  A process for preparing a high barrier polyolefin masterbatch comprising the steps of:  

a)  melt mixing a nucleating agent in polyethylene to form a nucleating agent 

masterbatch;  

b)  melt mixing a hydrocarbon resin in polyethylene to form a hydrocarbon resin 

masterbatch; and  

c)  melt mixing the nucleating agent masterbatch of step a) with the hydrocarbon resin 

masterbatch of step b), 

to produce a homogenous high barrier polyolefin masterbatch.  

2.  A process for preparing a high barrier polyolefin masterbatch comprising the step of:  

melt mixing a nucleating agent mixture and a hydrocarbon resin with polyethylene,  

wherein the nucleating agent mixture comprises a nucleating agent and a polyolefin, 

and  

wherein the melt mixing step is sufficient to produce a homogenous high barrier 

polyolefin masterbatch.  

3.  The process of claim 1 or 2, wherein any one or more of the melt mixing steps comprises 

sufficient residence time to produce a uniform dispersion of the nucleating agent and 

hydrocarbon resin.  

4.  The process of any one of claims 1 to 3, wherein any one or more of the melt mixing steps to 

form:  

the nucleating agent masterbatch;   

the hydrocarbon resin masterbatch; or  

the high barrier polyolefin masterbatch, 

 further comprises the step of adding one or more additives.  

5.  The process of any one of claims 1 to 4, wherein:  

the nucleating agent is present in the high barrier polyolefin masterbatch in an amount of from 

about 0.2% to about 15% w/w; and  

the hydrocarbon resin is present in the high barrier polyolefin masterbatch in an amount of 

from about 2.5% to about 80% w/w.  

6.  The process of any one of claims 1 to 5, wherein the polyethylene is HDPE.  
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7.  The process of any one of claims 1 to 6, wherein the hydrocarbon resin has a weight average 

molecular weight lower than the polyethylene.  

8.  The process of any one of claims 1 to 7, wherein the hydrocarbon resin is a cyclic olefin 

copolymer or hydrocarbon resin derived from crude olefin feed selected from the group 

consisting of C5 olefin feed streams, C9 olefin feed streams, terpene olefins, norbornene, 

pure monomers, and a combination thereof.  

9.  The process of any one of claims 1 to 8, wherein the nucleating agent comprises a metal salt.  

10.  The process of any one of claims 1 to 9, wherein the nucleating agent comprises a branched 

alkyl phosphonic acid, a hydrophthalic acid metal salt, a bicycloheptane dicarboxylic acid 

metal salt, or a combination thereof.  

11.  A high barrier polyolefin masterbatch produced by the process of any one of claims 1 to 10. 

12. A process for producing a high barrier polyolefin composition comprising blending the high 

barrier polyolefin masterbatch of claim 11 with bulk polyolefin. 

13.  A high barrier polyolefin composition produced by the process of claim 12. 

14. The high barrier polyolefin composition of claim 13 comprising:  

nucleating agent in an amount of from about 0.01% to about 1% w/w;  

and hydrocarbon resin in an amount of from about 0.1% to about 10% w/w. 

15.  A process for producing a high barrier polyolefin composition comprising the step of:  

blending a nucleating agent masterbatch as defined in claim 1 and a hydrocarbon 

resin masterbatch as defined in claim 1 with a bulk polyolefin,  

wherein:  

the nucleating agent is present in the nucleating agent masterbatch in an amount of 

from about 0.1% to about 30% w/w; and 

the hydrocarbon resin is present in the hydrocarbon resin masterbatch in an amount 

of from about 5% to about 80% w/w,  

wherein the high barrier polyolefin composition comprises:   

the nucleating agent in an amount of from 0.01% to 1% w/w; and  

the hydrocarbon resin in an amount of from 0.1% to 7% w/w. 

16.  A process for producing a high barrier polyolefin composition comprising the step of:   

blending a nucleating agent mixture as defined in claim 2 and a hydrocarbon resin 

masterbatch as defined in claim 1 with a bulk polyolefin, 
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wherein:  

the hydrocarbon resin is present in the hydrocarbon resin masterbatch in an amount 

of from about 5% to about 80% w/w, and  

wherein the high barrier polyolefin composition comprises:   

the nucleating agent in an amount of from 0.01% to 1% w/w; and  

the hydrocarbon resin in an amount of from 0.1% to 7% w/w.  

17.  A high barrier polyolefin composition produced by the process of claim 15 or 16. 

18.  The high barrier polyolefin composition of claim 13, 14 or 17 comprising 0.5% to 7%, 0.5% to 

6%, 0.5% to 5% or 0.5% to 4% w/w hydrocarbon resin.  

19.  The high barrier polyolefin composition of any one of claims 13, 14, 17 or 18, wherein the 

nucleating agent and hydrocarbon resin are present in a ratio of about 1:4 to about 1:200.  

20.  A barrier layer formed from the high barrier polyolefin composition of any one of claims 13, 

14, 17, 18 or 19.  

21.  A film comprising the barrier layer of claim 20, wherein the film has a vapour transmission 

rate, as measured by ASTM F 1249-20, which is reduced by at least about 10% relative to an 

equivalent film which does not comprise the barrier layer of claim 20.  

22.  A method of reducing the water vapour transmission rate of a film, the method comprising 

incorporating the barrier layer of claim 20 into the film, whereby the film has a water vapour 

transmission rate, as measured by ASTM F 1249-20, which is reduced by at least about 10% 

relative to an equivalent film which does not comprise the barrier layer of claim 20.  

23.  A method of reducing the water vapour transmission rate and oxygen transmission rate of a 

polyethylene film, the method comprising incorporating into the film a barrier layer, wherein 

the barrier layer is formed by: 

a) mixing a nucleating agent masterbatch comprising a nucleating agent 

uniformly dispersed in a polyolefin, and a hydrocarbon resin masterbatch 

comprising a hydrocarbon resin uniformly dispersed in a polyolefin, to form a 

high barrier polyolefin masterbatch, 

wherein the nucleating agent masterbatch and the hydrocarbon resin 

masterbatch are in a ratio of about 1:5 to about 50:1; 

b) melt mixing bulk polyethylene and no greater than 10% weight of the high 

barrier polyolefin masterbatch of part (a) to form a high barrier polyolefin 

composition; and 

c) forming a barrier layer from the high barrier polyolefin composition; 
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wherein the water vapour transmission rate and oxygen transmission rate of the film 

is less than the water vapour transmission rate and oxygen transmission rate of an 

equivalent film which does not comprise the barrier layer. 

24.  A method of reducing the water vapour transmission rate and oxygen transmission rate of a 

polyethylene film, the method comprising incorporating into the film a barrier layer, wherein 

the barrier layer is formed by: 

a) melt mixing bulk polyethylene in an amount not less than 90% weight with a 

nucleating agent masterbatch and a hydrocarbon resin masterbatch,  

wherein the nucleating agent masterbatch comprises a nucleating agent 

uniformly dispersed in a polyolefin, and the hydrocarbon resin masterbatch 

comprises a hydrocarbon resin uniformly dispersed in a polyolefin,  

and wherein the nucleating agent masterbatch and the hydrocarbon resin 

masterbatch are in a ratio of about 1:5 to about 50:1, 

to form a high barrier polyolefin composition; and  

b) forming a barrier layer from the high barrier polyolefin composition; 

wherein the water vapour transmission rate and oxygen transmission rate of the film 

is less than the water vapour transmission rate and oxygen transmission rate of an 

equivalent film which does not comprise the barrier layer. 

25.  A method of reducing the water vapour transmission rate and oxygen transmission rate of a 

polyethylene film, the method comprising incorporating into the film a barrier layer, wherein 

the barrier layer is formed by:  

a)  mixing a nucleating agent masterbatch comprising a nucleating agent 

uniformly dispersed in a polyolefin, and a hydrocarbon resin having a lower 

molecular weight lower than that of the polyethylene, to form a high barrier 

polyolefin masterbatch, 

wherein the hydrocarbon resin and the nucleating agent masterbatch are 

combined in the ratio of about 1:5 to about 60:1;  

b)  melt mixing bulk polyethylene at no less than 90% weight and the high barrier 

polyolefin masterbatch of part (a) at no greater than 10% weight to form a 

high barrier polyolefin composition; and  

c) forming a barrier layer from the high barrier polyolefin composition; 

wherein the water vapour transmission rate and oxygen transmission rate of the film 

is less than the water vapour transmission rate and oxygen transmission rate of an 

equivalent film which does not comprise the barrier layer.  
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26.  A method of reducing the water vapour transmission rate and oxygen transmission rate of a 

polyethylene film, the method comprising incorporating into the film a barrier layer, wherein 

the barrier layer is formed by:  

a)  melt mixing bulk polyethylene in an amount not less than 90% weight with a 

nucleating agent masterbatch and a hydrocarbon resin,  

wherein the nucleating agent masterbatch comprises a nucleating agent 

uniformly dispersed in a polyolefin,  

 and wherein the hydrocarbon resin and the nucleating agent masterbatch are 

combined in the ratio of about 1:5 to about 60:1 

to form a high barrier polyolefin composition; and 

b) forming a barrier layer from the high barrier polyolefin composition; 

wherein the water vapour transmission rate and oxygen transmission rate of the film 

is less than the water vapour transmission rate and oxygen transmission rate of an 

equivalent film which does not comprise the barrier layer.  

27. A method for reducing the water vapour transmission rate and oxygen transmission rate of a 

polyethylene film, the method comprising incorporating into the film a barrier layer, wherein 

the barrier layer is formed by: 

a)  mixing a nucleating agent mixture comprising a nucleating agent uniformly 

dispersed in a polyolefin, and a hydrocarbon resin masterbatch comprising a 

hydrocarbon resin uniformly dispersed in a polyolefin, to form a high barrier 

polyolefin masterbatch, 

 wherein the hydrocarbon resin masterbatch and the nucleating agent are 

combined in a ratio of about 5:1 to about 150:1;  

b)  melt mixing bulk polyethylene at no less than 90% weight and the high barrier 

polyolefin masterbatch of part (a) at no greater than 10% weight to form a 

high barrier polyolefin composition; and 

c) forming a barrier layer from the high barrier polyolefin composition; 

wherein the water vapour transmission rate and oxygen transmission rate of the film 

is less than the water vapour transmission rate and oxygen transmission rate of an 

equivalent film which does not comprise the barrier layer.  

28. A method for reducing the water vapour transmission rate and oxygen transmission rate of a 

polyethylene film, the method comprising incorporating into the film a barrier layer, wherein 

the barrier layer is formed by: 
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a)  melt mixing bulk polyethylene in an amount not less than 90% weight with a 

nucleating agent mixture and a hydrocarbon resin masterbatch,  

wherein the nucleating agent mixture comprises a nucleating agent uniformly 

dispersed in a polyolefin, and the hydrocarbon resin masterbatch comprises 

a hydrocarbon resin uniformly dispersed in a polyolefin,  

 and wherein the hydrocarbon resin masterbatch and the nucleating agent are 

combined in a ratio of about 5:1 to about 150:1,  

to form a high barrier polyolefin composition; and 

b) forming a barrier layer from the high barrier polyolefin composition; 

wherein the water vapour transmission rate and oxygen transmission rate of the film 

is less than the water vapour transmission rate and oxygen transmission rate of an 

equivalent film which does not comprise the barrier layer.  

29. The method of any one of claims 23 to 28, wherein the polyolefin in any one or more of the 

nucleating masterbatch, the hydrocarbon resin masterbatch, and the nucleating agent mixture 

is a polyethylene. 

30. The method of any one of claims 23 to 29, wherein the polyolefin in any one or more of the 

nucleating masterbatch, the hydrocarbon resin masterbatch, and the nucleating agent mixture 

is the same or different. 

31.  The process of any one of claims 1 to 10, 12, 15 or 16, the high barrier polyolefin masterbatch 

of claim 11, the high barrier polyolefin composition of any one of claims 13, 14, 17, 18 or 19, 

the barrier layer of claim 20, the film of claim 21, or the method of any one of claims 22 to 30, 

wherein any one or more of the mixing steps, melt mixing steps and/or blending steps is 

conducted with a twin-screw compounder.  

32.  The process of any one of claims 1 to 10, 12, 15 or 16, the high barrier polyolefin masterbatch 

of claim 11, the high barrier polyolefin composition of any one of claims 13, 14, 17, 18 or 19, 

the barrier layer of claim 20, the film of claim 21, or the method of any one of claims 22 to 30, 

wherein a synergistic effect between the nucleating agent and hydrocarbon resin is at least 

5% greater than the additive effect of the nucleating agent and hydrocarbon resin. 

33. A process for producing a high barrier polyolefin composition comprising the step of:  

blending a nucleating agent masterbatch as defined in claim 1 and a hydrocarbon resin 

masterbatch as defined in claim 1 with a bulk polyolefin to form a homogenous polyolefin 

composition having uniform dispersion of the nucleating agent and hydrocarbon resin, 

wherein the blending step achieves sufficient homogeneity to produce a synergistic effect. 

34. A blown moulded article comprising the film of claim 21.  
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35. An injection moulded article comprising the film of claim 21.  

 


