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POLYOLEFIN COMPOSITIONS  

Field of Disclosure 

[0001] Embodiments of the present disclosure are directed towards polyolefin compositions, 

more specifically, polyolefin compositions including a high molecular weight polyolefin and a 

low molecular weight polyolefin. 

Background 

[0002] Different polymers are made utilizing various polymerization processes and/or 

different reaction components. For instance, different polymers are made utilizing solution, 

slurry, or gas phase polymerization processes. The various polymerization processes may 

utilize different catalysts, for example, Ziegler-Natta catalysts, chromium-based catalysts, 

metallocene catalysts, or combinations thereof. The different polymerization processes and 

different reaction components are utilized to make polymers having varying properties.  

There exists a continuing need for new polyolefin compositions. 

Summary 

[0003]  The present disclosure provides polyolefin compositions including 

a high molecular weight polyolefin having a density from 0.9200 to 0.9450 g/cm3; and a low 

molecular weight polyolefin having an I2 from 5 to 200 g/10 min, 

wherein the polyolefin composition provides a cumulative detector fraction (CDFLS) at a 

molecular weight of > 10,000,000 g/mol of greater than 0.085.  

[0003a] In one aspect, the present disclosure relates to a polyethylene composition 

comprising: a high molecular weight polyethylene having a density from 0.920 to 0.945 

g/cm3; and a low molecular weight polyethylene having an I2 from 5 to 200 g/10 min, 

wherein the polyethylene composition has a high molecular weight split of from 39 to 49 

percent, (i) has an absolute Z-average molecular weight (Mz(Abs)) from 3,500,000 to 

12,000,000 g/mol; or (ii) wherein the polyethylene composition has an absolute weight 

average molecular weight (Mw(Abs)) from 350,000 to 800,000 g/mol, and the polyethylene 

composition provides a cumulative detector fraction (CDFLS) at a molecular weight of > 

10,000,000 g/mol of greater than 0.085. 

[0004] The present disclosure provides polyolefin compositions including a high molecular 

weight polyolefin; and a low molecular weight polyolefin, wherein the polyolefin composition 

has a density from 0.930 to 0.970 g/cm3, a Mw/Mn greater than 17, a melt index (I21) from 15 

to 40 g/10 min, and provides a G'/G" (0.02 s-1) value that is greater than 0.3087 + 0.00404 
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*(Eta at 0.02 s-1)/(Eta at 200 s-1) - 0.224 * HMW Split, and a G'(G’’=3000 Pa) value from 

1650 to 1870 Pa.  

[0004a] In another aspect, the present disclosure relates to a polyethylene composition 

comprising: a high molecular weight polyethylene; and a low molecular weight polyethylene, 

wherein the polyethylene composition has a high molecular weight split of from 39 to 49 

percent, a density from 0.930 to 0.970 g/cm3, a Mw/Mn greater than 17, a melt index (I21) 

from 15 to 40 g/10 min, and provides a G'/G" (0.02 s-1) value that is greater than 0.3087 + 

0.00404 *(Eta at 0.02 s-1)/(Eta at 200 s-1) - 0.224 * HMW Split, and a G'(G’’=3000 Pa) value 

from 1650 to 1870 Pa. 

[0004b] In another aspect, the present disclosure relates to a method of making the 

polyethylene composition as defined herein, the method comprising polymerizing with a 

Ziegler-Natta catalyst ethylene and 1-hexene in a first fluidized bed reactor under first 

process conditions to make the high molecular weight polyethylene containing the olefin 

polymerization catalyst, transferring the high molecular weight polyethylene containing the 

olefin polymerization catalyst to a second fluidized bed reactor, which is in-series with the 

first fluidized bed reactor, and polymerizing ethylene in the second fluidized bed reactor 

under second process conditions so as to make the low molecular weight polyethylene, 

wherein the first process conditions in the first fluidized bed reactor are configured for 

making the high molecular weight polyethylene and the second process conditions in the 

second fluidized bed reactor are configured for making the low molecular weight 

polyethylene, thereby making the polyethylene composition. 

[0005] The above summary of the present disclosure is not intended to describe each 

disclosed embodiment or every implementation of the present disclosure. The description 

that follows more particularly exemplifies illustrative embodiments. In several places 

throughout the application, guidance is provided through lists of examples, which examples 

can be used in various combinations. In each instance, the recited list serves only as a 

representative group and should not be interpreted as an exclusive list. 
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What is claimed is: 

 

1. A polyethylene composition comprising: 

a high molecular weight polyethylene having a density from 0.920 to 0.945 

g/cm3; and  

a low molecular weight polyethylene having an I2 from 5 to 200 g/10 min, 

wherein the polyethylene composition has a high molecular weight split of 

from 39 to 49 percent,  

(i) has an absolute Z-average molecular weight (Mz(Abs)) from 

3,500,000 to 12,000,000 g/mol; or  

(ii) wherein the polyethylene composition has an absolute weight average 

molecular weight (Mw(Abs)) from 350,000 to 800,000 g/mol, and  

the polyethylene composition provides a cumulative detector fraction (CDFLS) 

at a molecular weight of > 10,000,000 g/mol of greater than 0.085.  

 

2. The polyethylene composition of claim 1, wherein the high molecular weight 

polyethylene is an ethylene/1-hexene copolymer that has a high load melt index (I21) from 

0.45 to 1.50 g/10 min. and wherein the low molecular weight polyethylene is a polyethylene 

homopolymer. 

 

3. The polyethylene composition of any one of the preceding claims, wherein the 

polyethylene composition provides an Environmental Stress Crack Resistance F50 Condition 

B (10% IGEPAL) greater than 140 hours.  

 

4. The polyethylene composition of claim 1, wherein the polyethylene composition 

provides a swell (t1000) greater than 6.5 seconds.  

 

5. The polyethylene composition of claim 1,  

wherein the polyethylene composition has a density from 0.930 to 0.970 

g/cm3, a Mw/Mn greater than 17, a melt index (I21) from 15 to 40 g/10 min, and 

provides a G'/G" (0.02 s-1) value that is greater than 0.3087 + 0.00404 *(Eta 

at 0.02 s-1)/(Eta at 200 s-1) - 0.224 * HMW Split, and 

a G'(G’’=3000 Pa) value from 1650 to 1870 Pa.   
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6. A polyethylene composition comprising: 

a high molecular weight polyethylene; and  

a low molecular weight polyethylene, 

wherein the polyethylene composition has a high molecular weight split of 

from 39 to 49 percent, a density from 0.930 to 0.970 g/cm3, a Mw/Mn greater than 17, 

a melt index (I21) from 15 to 40 g/10 min, and 

provides a G'/G" (0.02 s-1) value that is greater than 0.3087 + 0.00404 *(Eta 

at 0.02 s-1)/(Eta at 200 s-1) - 0.224 * HMW Split, and 

a G'(G’’=3000 Pa) value from 1650 to 1870 Pa.   

 

7. The polyethylene composition of claim 6, wherein the polyethylene composition 

provides a G'(G’’=3000 Pa) value that is greater than 1242.6 + 17.5 *(I21/I5) - 5.6 * I21.  

 

8. The polyethylene composition of claim 1, wherein the polyethylene composition 

provides a melt strength from 6.5 to 12.0 cN.  

 

9. The polyethylene composition of claim 1, wherein the polyethylene composition 

provides a top load greater than 200 grams; or wherein the polyethylene composition provides 

a top load less than 279 grams; or both. 

 

10. The polyethylene composition of claim 1, wherein the polyethylene composition has 

a weight Z-average molecular weight (Mz) from 1,500,000 to 5,500,000 g/mol. 

 
11.  The polyethylene composition of claim 1, wherein the polyethylene composition 

provides a cumulative detector fraction (CDFLS) at a molecular weight of > 10,000,000 g/mol 

of greater than 0.10; or wherein the polyethylene composition provides a cumulative 

detector fraction (CDFLS) at a molecular weight of > 10,000,000 g/mol of less than 0.140; or 

both. 

 

12. A method of making the polyethylene composition of claim 1, the method comprising 

polymerizing with a Ziegler-Natta catalyst ethylene and 1-hexene in a first fluidized bed 

reactor under first process conditions to make the high molecular weight polyethylene 

containing the olefin polymerization catalyst, transferring the high molecular weight 
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polyethylene containing the olefin polymerization catalyst to a second fluidized bed reactor, 

which is in-series with the first fluidized bed reactor, and polymerizing ethylene in the 

second fluidized bed reactor under second process conditions so as to make the low 

molecular weight polyethylene, wherein the first process conditions in the first fluidized bed 

reactor are configured for making the high molecular weight polyethylene and the second 

process conditions in the second fluidized bed reactor are configured for making the low 

molecular weight polyethylene, thereby making the polyethylene composition. 
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