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temperature measured in (b).  The method also includes (d) determining a control value 

of the predetermined feature in a known increase in temperature of a control mixture of 

the test solvent with a control sample of a control catalyst solution measured over the 

predetermined time intervals immediately after forming the control mixture.  Unlike the 

test sample, the catalyst in the control sample has a known catalytic activity.  Both the 

test sample and the control sample have the same predefined volume and predetermined 

weight percent of the catalyst.  The method then (e) determines the relative decrease in 

catalytic efficacy of the catalyst in the test sample having the unknown catalytic activity 

from the equation: 

 

 Relative Decrease in Catalytic Efficacy =  Control Value – Test Value 

                       Control Value           . 

 

[0005] In one example, the predetermined feature is a maximum temperature 

value reached during the increase in temperature over the predetermined time intervals.  

In another example, the predetermined feature is a rate of temperature increase over a set 

time interval during the predetermined time intervals.  In an additional example, 

measuring the increase in temperature in (b) and measurements for the known increase in 

temperature of the control mixture from (d) are done under adiabatic conditions. 

[0005a] In one aspect, the present disclosure refers to a method of determining a 

relative decrease in catalytic efficacy of a catalyst in a test sample of a catalyst solution in 

which the catalyst in the catalyst solution has an unknown catalytic activity, wherein the 

method is carried out on the catalyst solution prior to its use in polymer production, the 

method comprising: (a) mixing the test sample with a test solvent to form a test mixture, 

wherein the test solvent has predetermined amounts of both an alpha-olefin and an 

activator, and wherein the alpha-olefin exothermically polymerizes in the presence of the 

activator and the catalyst to increase a temperature of the test sample; (b) measuring the 

increase in the temperature of the test mixture at predetermined time intervals 

immediately after forming the test mixture; (c) determining a test value of a 

predetermined feature in the increase in temperature measured in (b); (d)  determining a 
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control value of the predetermined feature in a known increase in temperature of a control 

mixture of the test solvent with a control sample of a control catalyst solution measured 

over the predetermined time intervals immediately after forming the control mixture, 

wherein the catalyst in the control sample has a known catalytic activity and wherein both 

the test sample and the control sample have the same predefined volume and 

predetermined weight percent of the catalyst; and (e) determining the relative decrease in 

catalytic efficacy of the catalyst in the test sample having the unknown catalytic activity 

from the equation: 

 

 Relative Decrease in Catalytic Efficacy =   Control Value – Test Value 

                         Control Value       ; 

wherein the predetermined feature is either: a maximum temperature value reached 

during the increase in temperature over the predetermined time intervals; or a rate of 

temperature increase over a set time interval during the predetermined time intervals. 

[0006] In one example, the test catalyst solution for the test sample includes 1 

weight percent of the catalyst based on the total weight of the test catalyst solution.  For 

the various examples, the catalyst can be a metallocene catalyst.  Specifically, the 

metallocene catalyst can be selected from the group consisting of: 

 

  and   . 

 

[0007] The activator is selected from the group consisting of modified methyl 

aluminoxane (MMAO), bis(hydrogenated tallow alkyl)methyl, 
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tetrakis(pentafluorophenyl)borate(l-)amine (RIBS-2), triethyl aluminum (TEAL), and 

combinations thereof.  For the examples, the alpha-olefin is a C4 to C12 alpha-olefin.  In 

one example, the alpha-olefin is 1-octene. 

[0008] For any of the examples described herein, the catalyst solution can be a 

trim solution. 

[0009] The present disclosure also includes a method of trimming a 

polymerization reaction in a polymerization reactor.  This method includes determining a 

relative decrease in catalytic efficacy of a catalyst in a test sample of a trim solution in 

which the catalyst has an unknown catalytic activity.  The method further includes 

determining, based on the change in catalytic efficacy, an increased amount of the trim 

solution to trim the polymerization reactor relative to an amount of control trim solution 

having a known catalytic activity, and introducing the increased amount of the trim 

solution into the polymerization reactor.  In one example, the increased amount of the 

trim solution increases relative to the amount of control trim solution to mitigate the 

decreased catalyst efficacy and provide an effective catalyst efficacy equal to the known 

catalytic activity. 

[0009a] In another aspect, the present disclosure refers to a method of trimming a 

polymerization reaction in a polymerization reactor, the method comprising; determining, 

according to method as disclosed herein, a relative decrease in catalytic efficacy of a 

catalyst in a test sample of a trim solution in which the catalyst has an unknown catalytic 

activity; determining, based on the relative decrease in catalytic efficacy, an increased 

amount of the trim solution to trim the polymerization reactor relative to an amount of 

control trim solution having a known catalytic activity; and introducing the increased 

amount of the trim solution into the polymerization reactor. 

[0010] The above summary of the present disclosure is not intended to describe 

each disclosed example or every implementation of the present disclosure.  The 

description that follows more particularly exemplifies illustrative examples.  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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Brief Description of Drawings 

[0011] Fig. 1 is a graph showing changes in temperature of test mixtures and 

control mixtures used in determining the relative catalytic efficacy of catalysts in catalyst 

solutions according to the present disclosure. 

 

Detailed Description 

[0012] The present disclosure provides for a method of determining the relative 

catalytic efficacy of a catalyst solution prior to its use in polymer production.  The 
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Claims 

 

1. A method of determining a relative decrease in catalytic efficacy of a catalyst in a 

test sample of a catalyst solution in which the catalyst in the catalyst solution has an 

unknown catalytic activity, wherein the method is carried out on the catalyst solution 

prior to its use in polymer production, the method comprising: 

 (a) mixing the test sample with a test solvent to form a test mixture, wherein the 

test solvent has predetermined amounts of both an alpha-olefin and an activator, and 

wherein the alpha-olefin exothermically polymerizes in the presence of the activator and 

the catalyst to increase a temperature of the test sample; 

 (b) measuring the increase in the temperature of the test mixture at predetermined 

time intervals immediately after forming the test mixture; 

 (c) determining a test value of a predetermined feature in the increase in 

temperature measured in (b); 

 (d)  determining a control value of the predetermined feature in a known increase 

in temperature of a control mixture of the test solvent with a control sample of a control 

catalyst solution measured over the predetermined time intervals immediately after 

forming the control mixture, wherein the catalyst in the control sample has a known 

catalytic activity and wherein both the test sample and the control sample have the same 

predefined volume and predetermined weight percent of the catalyst; and 

 (e) determining the relative decrease in catalytic efficacy of the catalyst in the test 

sample having the unknown catalytic activity from the equation: 

 

 Relative Decrease in Catalytic Efficacy =   Control Value – Test Value 

                         Control Value       ; 

wherein the predetermined feature is either: a maximum temperature value 

reached during the increase in temperature over the predetermined time intervals; or a 

rate of temperature increase over a set time interval during the predetermined time 

intervals. 
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2. The method of claim 1, wherein the alpha-olefin is a C4 to C12 alpha-olefin.   

 

3. The method of claim 1 or 2, where the catalyst is a metallocene catalyst. 

 

4. The method of claim 3, wherein the metallocene catalyst is selected from the 

group consisting of  

 

  and   . 

 

 

5. The method of any one of claims 1-4, wherein the activator is selected from the 

group consisting of modified methyl aluminoxane (MMAO), bis(hydrogenated tallow 

alkyl)methyl, tetrakis(pentafluorophenyl)borate(l-)amine (RIBS-2), triethyl aluminum 

(TEAL), and combinations thereof. 

 

6. The method of claim 1, wherein measuring the increase in temperature in (b) and 

measurements for the known increase in temperature of the control mixture from (d) are 

done under adiabatic conditions; or  

wherein the catalyst solution is a trim solution. 

 

7.            A method of trimming a polymerization reaction in a polymerization reactor, 

the method comprising; 

                determining, according to claim 6, a relative decrease in catalytic efficacy of a 

catalyst in a test sample of a trim solution in which the catalyst has an unknown catalytic 

activity; 
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                determining, based on the relative decrease in catalytic efficacy, an increased 

amount of the trim solution to trim the polymerization reactor relative to an amount of 

control trim solution having a known catalytic activity; and  

                  introducing the increased amount of the trim solution into the polymerization 

reactor. 

 

 


