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CLAIMS 

What is claimed is:   

 

1. A method for controlling polymer size distribution in olefin polymerization, comprising:  

 flowing a catalyst through a first concentric flow path of an injection nozzle having two 

or more concentric flow paths and into a fluidized bed disposed within a reactor;  

 flowing a feed comprising one or more monomers, one or more inert fluids, or a 

combination thereof through a second concentric flow path of the injection nozzle and into the 

fluidized bed;  

contacting one or more monomers with the catalyst within the fluidized bed at conditions 

sufficient to produce a polyolefin; 

determining a polymer size distribution for the polyolefin; 

controlling, based on the polymer size distribution, one or more of: 

i) the temperature of the second concentric flow path or 

ii) the flow rate of the feed through the second concentric flow path; and 

contacting one or more monomers with the catalyst within the fluidized bed at conditions 

sufficient to produce a polyolefin having a controlled size distribution.  

 

2. The method of claim 1, wherein the feed is at a temperature of -35ºC to 110°C, or 70ºC 

to 100ºC, or 93ºC to 110ºC, or within 140ºC of the temperature of the fluidized bed; or wherein 

flowing the feed through the second concentric flow path and into the fluidized bed increases an 

amount of fines within the fluidized bed by at least 5 wt.% as compared to flowing the feed 

through the second concentric flow path and into the fluidized bed when the feed is at a 

temperature below ambient temperature. 

 

3. The method of claim 1, wherein controlling the flow rate includes controlling the flow 

rate in a range of 455 to 2268 kg/hr. 
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4. The method of claim 1, wherein the one or more monomers comprise ethylene, or 

wherein the feed comprises ethylene, or 

wherein the feed comprises a recycle fluid recovered from the reactor, or 

wherein the feed comprises the one or more monomers, and wherein an amount of the one or 

more monomers introduced to the reactor by flowing the feed through the second concentric flow 

path comprises less than 30 wt% of the amount of the olefins consumed within the reactor; or   

wherein the second flow path is at least partially disposed the first flow path; or 

wherein the catalyst and the feed contact one another within the nozzle, or 

wherein the catalyst and the feed flow through the nozzle without contacting one another, 

and wherein upon exiting the nozzle the catalyst and the feed contact one another within the 

fluidized bed.   

 

5. The method of claim 1, wherein the catalyst comprises one or more Ziegler-Natta catalysts, 

one or more chromium-based catalysts, one or more metallocene catalysts, one or more bimetallic 

catalysts, or any combination thereof, or 

wherein the catalyst comprises at least one metallocene catalyst and at least one non-

metallocene catalyst; or   

wherein the catalyst comprises at least one metallocene catalyst and at least one Group 15-

containing catalyst; or   

 wherein the catalyst is a slurry of solid catalyst particles in an inert liquid;  

 wherein the catalyst is a solution of catalyst in an inert liquid; or 

 wherein the catalyst has been spray-dried. 

  

6. The method of claim 5, wherein the Group 15-containing catalyst compound, is selected 

from those having the following structures:  
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        Formula II 

wherein 

M is a Group 3 to 12 transition metal or a Group 13 or 14 main group metal; 

each X is independently an anionic leaving group; 

y is 0 or 1;  

n is the oxidation state of M;  

m is the formal charge of the ligand represented by YZL or YZL';  

L is a Group 15 or 16 element; 

L' is a Group 15 or 16 element or Group 14 containing group;  

Y is a Group 15 element;  

Z is a Group 15 element; 

R
1
 and R

2
 are independently a C1 to C20 hydrocarbon group, a heteroatom containing 

group having up to twenty carbon atoms, silicon, germanium, tin, lead, or phosphorus; 

R
1
 and R

2
 may also be interconnected to each other; 

R
3
 is absent, a hydrocarbon group, hydrogen, a halogen, or a heteroatom containing 

group; 

R
4
 and R

5
 are independently an alkyl group, an aryl group, a substituted aryl group, a 

cyclic alkyl group, a substituted cyclic alkyl group, a cyclic aralkyl group, a substituted 

cyclic aralkyl group or a multiple ring system; 

R7
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R
4
 and R

5
 may be interconnected to each other; 

R
6
 and R

7
 are independently absent, hydrogen, an alkyl group, halogen, heteroatom, or a 

hydrocarbyl group; and 

R
*
 is absent, hydrogen, a Group 14 atom containing group, a halogen, or a heteroatom 

containing group; and 

 

wherein the metallocene catalyst is selected from bis(n-propyl cyclopentadienyl)MX2, 

(pentamethylcyclopentadienyl)(n-propylcyclopentadienyl)MX2,  bis(indenyl)MX2,  and 

(tetramethylcyclopentadienyl) (n-propylcyclopentadienyl) MX2, wherein M is a Group 4 metal, 

and X is an anionic leaving group. 

 

7. A method for controlling polymer size distribution in olefin polymerization, comprising:  

 flowing a catalyst through a first concentric flow path of the injection nozzle having two 

or more concentric flow paths and into a fluidized bed disposed within a reactor;  

flowing a first amount of feed comprising one or more olefins, one or more inert fluids, 

or a combination thereof through a second concentric flow path of the injection nozzle at first 

flow rate and first temperature and into the fluidized bed; and 

contacting the first amount of feed with the catalyst within the fluidized bed at conditions 

sufficient to produce a polyolefin; 

determining a polymer size distribution for the polyolefin; the polyolefin having a first 

size distribution; 

flowing a second amount of the catalyst through the first concentric flow path and into 

the fluidized bed; 

flowing, based on the polymer size distribution, a second amount of feed comprising one 

or more olefins, one or more inert fluids, or a combination thereof through the second concentric 

flow path at a second flow rate and a second temperature and into the fluidized bed; and 

contacting the second amount of feed with the catalyst within the fluidized bed at 

conditions sufficient to produce a polyolefin having a second size distribution, wherein the first 

size distribution is different from the second size distribution, wherein the first temperature is 
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different from the second temperature and/or the first flow rate is different from the second flow 

rate. 

 

8.  The method of claim 7, wherein the first temperature is -35ºC to 110°C and the second 

temperature is 35ºC to 110°C. 

 

9. The method of claim 7, wherein the first flow rate is 455 to 2268 kg/hr and the second 

flow rate is 455 to 2268 kg/hr. 

 

10. The method of claim 7, wherein the catalyst has been spray-dried. 
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