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CLAIMS 

What is claimed is: 

1. A process for recovery of unreacted olefin monomer(s) from a particulate 

product of an olefin polymerization reactor, the process comprising: 

(a) supplying a particulate polymer product of an olefin polymerization 

reactor to a degassing vessel, wherein the particulate polymer product contains 

hydrocarbon impurities, and wherein the hydrocarbon impurities comprise unreacted 

olefin monomer; 

 (b) countercurrently contacting the particulate polymer product in the 

degassing vessel with a first gaseous stripping stream and a second gaseous stripping 

stream under conditions effective to strip a first portion of the hydrocarbon impurities 

from the polymer product and produce a first stripped polymer product, wherein the 

first gaseous stripping stream has a different composition than the second gaseous 

stripping stream; 

(c) countercurrently contacting the first stripped polymer product in the 

degassing vessel with an inert gas stream under conditions effective to strip a second 

portion of the hydrocarbon impurities from the first stripped polymer product and 

produce a second stripped polymer product;  

(d) recovering the second stripped polymer product from the degassing 

vessel;  

(e) removing from the degassing vessel a first gaseous effluent stream 

containing the inert gas and at least a portion of the hydrocarbon impurities stripped 

from the particulate polymer product; 

(f) recovering unreacted olefin monomer from a first portion of the first 

gaseous effluent stream; and 

(g) recycling a second portion of the first gaseous effluent stream to the 

degassing vessel as the first gaseous stripping stream. 

 

2. The process of claim 1, wherein the conditions in the degassing vessel include 

a temperature from 20 to 120°C. 

 

3. The process of claim 1, wherein the conditions in the degassing vessel include 

a pressure from 100 kPa-a to 200 kPa-a. 
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4. The process of claim 1, wherein the second portion of the first gaseous effluent 

stream comprises at least 10 % by weight of unreacted olefin monomer.  

 

5. The process of claim 1, wherein the particulate polymer product further contains 

hydrocarbon impurities that are heavier than the unreacted olefin monomer, and the 

process further comprises: 

(h) compressing and cooling the first gaseous effluent stream to produce a 

condensed liquid stream containing at least part of the heavy hydrocarbon impurities 

and leave a second gaseous effluent stream; and 

(i) recovering unreacted olefin monomer from a first portion of the second 

gaseous effluent stream and recycling a second portion of the second gaseous effluent 

stream to the degassing vessel as the first gaseous stripping stream. 

 

6. The process of claim 5, further comprising: 

(j) supplying at least part of the second gaseous effluent stream to a first 

membrane separator to separate the second gaseous effluent stream into a first fraction 

rich in the heavy hydrocarbon impurities and a second fraction lean in the heavy 

hydrocarbon impurities; 

(k) compressing and cooling the first section; 

(l) recovering unreacted olefin monomer from a first portion of the second 

fraction; and  

(m) recycling a second portion of the second fraction to the degassing vessel 

as the first gaseous stripping stream. 

 

7. The process of claim 6, wherein the recovering step (l) comprises: 

(i) supplying the first portion of the second fraction to a second membrane 

separator to remove a third fraction rich in unreacted olefin monomer and leave a fourth 

fraction lean in unreacted olefin monomer; 

(ii) recovering unreacted olefin monomer from the third fraction; and  

 (iii) recycling the fourth fraction to the degassing vessel as the second 

gaseous stripping stream.  
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8. The process of claim 1, wherein the second gaseous stripping stream 

countercurrently contacts the particulate polymer product after the first gaseous 

stripping stream but before the inert gas stream. 

 

9. The process of claim 1, wherein the first gaseous stripping stream comprises at 

least 25% by weight of unreacted olefin monomer and the second gaseous stripping 

stream comprises less than 25% by weight of unreacted olefin monomer. 

 

10. The process of claim 1, wherein recovering unreacted olefin monomer in (f) 

comprises contacting a portion of the first gaseous effluent stream with an absorption 

solvent stream in an absorption zone, to produce an absorption zone overhead gas 

stream comprising the inert gas and an absorption zone bottoms liquid stream 

comprising absorption solvent and unreacted olefin monomer. 

 

11. The process of claim 10, wherein the absorption solvent stream comprises at 

least 90 % by weight of C5 and C6 hydrocarbons. 

 

12. The process of claim 10, wherein contacting the portion of the first gaseous 

effluent stream with the absorption solvent stream is conducted at a temperature of less 

than 25°C. 

 

13. The process of claim 1, wherein the weight ratio of the inert gas stream supplied 

to (c) to the first gaseous stripping stream recycled to (b) is from 0.01 to 10. 

 

14. The process of claim 1, wherein recovering unreacted olefin monomer in (f) 

comprises contacting a portion of the first gaseous effluent stream with a solid 

adsorbent.   

 

15. The process of claim 1, wherein the monomer comprises ethylene. 

 

16. The process of claim 1, wherein the inert gas stream comprises nitrogen 

containing less than 1 % by weight of ethylene. 
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17. The process of claim 1, wherein the first gaseous stripping stream comprises a 

greater amount of unreacted olefin monomer than the second gaseous stripping stream.  

 

18. The process of claim 1, wherein the second gaseous stripping stream 

countercurrently contacts the particulate polymer product after the first gaseous 

stripping stream but before the inert gas stream, and wherein the first gaseous stripping 

stream comprises at least 25% by weight of unreacted olefin monomer and the second 

gaseous stripping stream comprises less than 25% by weight of unreacted olefin 

monomer.  

 

19. The process of claim 1, wherein the second gaseous stripping stream 

countercurrently contacts the particulate polymer product after the first gaseous 

stripping stream but before the inert gas stream, and wherein the first gaseous stripping 

stream comprises at least 30% by weight of unreacted olefin monomer and the second 

gaseous stripping stream comprises less than 20% by weight of unreacted olefin 

monomer.  

 

20. The process of claim 1, wherein the second gaseous stripping stream 

countercurrently contacts the particulate polymer product after the first gaseous 

stripping stream but before the inert gas stream, and wherein the first gaseous stripping 

stream comprises at least 40% by weight of unreacted olefin monomer and the second 

gaseous stripping stream comprises less than 10% by weight of unreacted olefin 

monomer. 


