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CLAIMS 

1. A process comprising:  

periodically or continuously introducing an olefin monomer and periodically or 

continuously introducing a catalyst system or catalyst system components into a 

reaction mixture within a reaction system, wherein the reaction system comprises: a 

total reaction mixture volume within the reaction system; and a heat exchanged 

portion of the reaction system comprising a heat exchanged reaction mixture 

volume and a total heat exchanged surface area providing indirect thermal contact 

between the reaction mixture and a heat exchange medium; 

oligomerizing the olefin monomer within the reaction mixture to form an oligomer product;  

determining one or more reaction system operating parameters during the oligomerizing, 

wherein the one or more reaction system operating parameters comprise an average 

temperature of the reaction mixture within the heat exchanged portion of the 

reaction system, an average temperature of the heat exchange medium, an operating 

parameter of an agitation device, an oligomer product concentration in the reaction 

mixture, or a combination thereof; 

controlling the one or more reaction system operating parameters during the oligomerizing; 

maintaining an oligomer product discharge rate from the reaction system between 1.0 

(lb)(hr
-1

)(gal
-1

) and 6.0 (lb)(hr
-1

)(gal
-1

) in response to controlling the one or more 

reaction system operating parameters;  

maintaining a ratio of the total heat exchanged surface area to a total reaction mixture 

volume within the reaction system in a range from 0.75 in
-1

 to 5 in
-1

 in response to 

controlling the one or more reaction system operating parameters, wherein the ratio 

of the total heat exchanged surface area to the total reaction mixture volume within 
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the reaction system also falls within a range from a minimum value described by 

the equation [0.64 * (oligomer product discharge rate from the reaction system)] – 

1.16 to a maximum value described by the equation [0.64 * (oligomer product 

discharge rate from the reaction system)] + 0.76; and 

periodically or continuously discharging a reaction system effluent comprising the 

oligomer product from the reaction system. 

2. The process of claim 1, wherein the one or more reaction system operating parameters 

further comprise an inlet volumetric flow rate and a volumetric flow rate of the reaction 

system effluent, and wherein maintaining the ratio of the total heat exchanged surface area to 

the total reaction mixture volume within the reaction system is in response to controlling the 

inlet volumetric flow rate and the volumetric flow rate of the reaction system effluent. 

3. The process of claim 1, wherein the one or more reaction system operating parameters 

comprise the oligomer product concentration in the reaction mixture, and wherein 

maintaining the oligomer product discharge rate is in response to controlling the oligomer 

product concentration in the reaction mixture. 

4. The process of claim 1, wherein the ratio of the total heat exchanged surface area to the total 

reaction mixture volume within the reaction system falls within a range from a minimum 

value described by the equation [0.64 * (oligomer product discharge rate from the reaction 

system)] – 0.68 to a maximum value described by the equation [0.64 * (oligomer product 

discharge rate from the reaction system)] + 0.28 based on controlling the one or more 

reaction system operating parameters. 

5. The process of claim 1, wherein the reaction system further comprises a non-heat exchanged 

portion of the reaction system comprising a non-heat exchanged reaction mixture volume 
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and a total non-heat exchanged surface area that does not provide heat exchange between the 

reaction mixture and the heat exchange medium, and further comprising: maintaining an 

average temperature of the reaction mixture within the non-heat exchanged portion of the 

reaction system within 0.61% of the average temperature of the reaction mixture within the 

heat exchanged portion of the reaction system based on controlling the one or more reaction 

system operating parameters. 

6. The process of claim 5, wherein the one or more reaction system operating parameters 

comprise the average temperature of the reaction mixture within the non-heat exchanged 

portion of the reaction system, the average temperature of the reaction mixture within the 

heat exchanged portion of the reaction system, and the average temperature of the heat 

exchange medium, and wherein controlling the one or more reaction system operating 

parameters comprises controlling at least the average temperature of the heat exchange 

medium. 

7. The process of claim 6, further comprising maintaining the average temperature of the heat 

exchange medium within 9.3% of the average temperature of the reaction mixture within the 

heat exchanged portion of the reaction system. 

8. The process of claim 1, further comprising: maintaining a Reynolds number of the reaction 

mixture within the heat exchanged portion of the reaction system between 2 x 105 to 1 x 106 

based on controlling the one or more reaction system operating parameters. 

9. The process of claim 8, wherein the one or more reaction system operating parameters 

comprise a flow rate of the reaction mixture in the heat exchanged portion of the reaction 

system, the operating parameter of the agitation device, or both.  
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10. The process of claim 1, further comprising: recycling at least a portion of the reaction 

mixture within the reaction system; and maintaining a ratio of a volumetric reaction mixture 

recycle flow rate of the at least a portion of the reaction mixture recycled within the reaction 

system to a volumetric discharge rate of the reaction system effluent between 8 and 60. 

11. A process comprising:  

periodically or continuously introducing an olefin monomer and periodically or 

continuously introducing a catalyst system or catalyst system components into a 

reaction mixture within a reaction system, wherein the reaction system comprises: a 

total reaction mixture volume within the reaction system; a heat exchanged portion 

of the reaction system comprising a heat exchanged reaction mixture volume and a 

total heat exchanged surface area providing indirect thermal contact between the 

reaction mixture and a heat exchange medium; and a non-heat exchanged portion of 

the reaction system comprising a non-heat exchanged reaction mixture volume and 

a total non-heat exchanged surface area that does not provide heat exchange 

between the reaction mixture and the heat exchange medium; 

oligomerizing the olefin monomer within the reaction mixture to form an oligomer product;  

determining one or more reaction system operating parameters during the  oligomerizing, 

wherein the one or more reaction system parameters comprise an average 

temperature of the reaction mixture within the heat exchanged portion of the 

reaction system, an average temperature of a heat exchange medium, an operating 

parameter of an agitation device, an oligomer product concentration in the reaction 

mixture, or a combination thereof; 

controlling the one or more reaction system operating parameters during the oligomerizing; 



101 

 

 101 

maintaining a ratio of the heat exchanged reaction mixture volume to the total reaction 

mixture volume within the reaction system in a range from 0.75 to 0.975 in 

response to controlling the one or more reaction system operating parameters;  

maintaining a Reynolds number of the reaction mixture passing through the heat exchanged 

portion of the reaction system at greater than 2 x 10
5 

in response to controlling the 

one or more reaction system operating parameters; and 

periodically or continuously discharging a reaction system effluent comprising the 

oligomer product from the reaction system. 

12. The process of claim 11, wherein the one or more reaction system operating parameters 

comprise a flow rate of the reaction mixture in the heat exchanged portion of the reaction 

system, the operating parameter of the agitation device, or both.  

13. The process of claim 11, further comprising: recycling at least a portion of the reaction 

mixture within the reaction system; and maintaining a ratio of a volumetric reaction mixture 

recycle flow rate of the at least a portion of the reaction mixture recycled within the reaction 

system to a volumetric discharge rate of the reaction system effluent between 8 and 60. 

14. The process of claim 11, wherein the one or more reaction system operating parameters 

further comprise an inlet volumetric flow rate and a volumetric flow rate of the reaction 

system effluent, and wherein maintaining the ratio of the heat exchanged reaction mixture 

volume to the total reaction mixture volume within the reaction system is in response to 

controlling the inlet volumetric flow rate and the volumetric flow rate of the reaction system 

effluent. 

15. A process comprising:  
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periodically or continuously introducing an olefin monomer and periodically or 

continuously introducing a catalyst system or catalyst system components into a 

reaction mixture within a reaction system, wherein the reaction system comprises: a 

total reaction mixture volume within the reaction system; and a heat exchanged 

portion of the reaction system comprising a heat exchanged reaction mixture 

volume and a total heat exchanged surface area providing indirect thermal contact 

between the reaction mixture and a heat exchange medium; 

oligomerizing the olefin monomer within the reaction mixture to form an oligomer product;  

determining one or more reaction system operating parameters during the  oligomerizing, 

wherein the one or more reaction system parameters comprise an average 

temperature of the reaction mixture within the heat exchanged portion of the 

reaction system, an average temperature of a heat exchange medium, an operating 

parameter of an agitation device, an oligomer product concentration in the reaction 

mixture, or a combination thereof; 

controlling the one or more reaction system operating parameters during the oligomerizing; 

maintaining a ratio of the total heat exchanged surface area to a total reaction mixture 

volume within the reaction system in a range from 0.75 in-1 to 5 in-1 in response to 

controlling the one or more reaction system operating parameters, and wherein the 

ratio of the total heat exchanged surface area to the total reaction mixture volume 

within the reaction system also falls within a range from a minimum value 

described by the equation [0.64 * (oligomer product discharge rate from the 

reaction system)] – 1.16 to a maximum value described by the equation [0.64 * 

(oligomer product discharge rate from the reaction system)] + 0.76; and 
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periodically or continuously discharging a reaction system effluent comprising the 

oligomer product from the reaction system. 

16. The process of claim 15, wherein the ratio of the total heat exchanged surface area to the 

total reaction mixture volume is maintained within a range from a minimum value described 

by the equation [0.64 * (oligomer product discharge rate from the reaction system)] – 0.68 to 

a maximum value described by the equation [0.64 * (oligomer product discharge rate from 

the reaction system)] + 0.28 based on controlling the one or more reaction system operating 

parameters. 

17. The process of claim 15, wherein the reaction system further comprises a non-heat 

exchanged portion of the reaction system comprising a non-heat exchanged reaction mixture 

volume and a total non-heat exchanged surface area that does not provide heat exchange 

between the reaction mixture and the heat exchange medium, and further comprising: 

maintaining an average temperature of the reaction mixture within the non-heat exchanged 

portion of the reaction system within 0.61% of the average temperature of the reaction 

mixture within the heat exchanged portion of the reaction system based on controlling the 

one or more reaction system operating parameters. 

18. The process of claim 17, wherein the one or more reaction system operating parameters 

comprise the average temperature of the reaction mixture within the non-heat exchanged 

portion of the reaction system, the average temperature of the reaction mixture within the 

heat exchanged portion of the reaction system, and the average temperature of the heat 

exchange medium, and wherein controlling the one or more reaction system operating 

parameters comprises controlling at least the average temperature of the heat exchange 

medium. 
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19. The process of claim 18, further comprising maintaining the average temperature of the heat 

exchange medium within 9.3% of the average temperature of the reaction mixture within the 

heat exchanged portion of the reaction system. 

20. The process of claim 15, further comprising: maintaining a Reynolds number of the reaction 

mixture within the heat exchanged portion of the reaction system between 2 x 10
5
 to 1 x 10

6
 

based on controlling the one or more reaction system operating parameters. 

 

 

 

 

 
 

 


