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CLAIMS 

1. A process for producing propylene, the process comprising:

at least partially metathesizing a first portion of a first stream to form a first

metathesis-reaction product, the first stream comprising butene; 

at least partially cracking the first metathesis-reaction product to form a 5 

cracking-reaction product, the cracking reaction product comprising propylene and 

ethylene;  

at least partially separating ethylene from at least the cracking reaction product 

to form a first recycle stream, the first recycle stream comprising ethylene; 

combining the first recycle stream with a second portion of the first stream to 10 

form a mixed stream; and 

at least partially metathesizing the mixed stream to form a second metathesis-

reaction product, the second metathesis-reaction product comprising propylene. 

2. The process of claim 1, where the first stream comprises at least 10 wt.% butene.15 

3. The process of claim 1, further comprising at least partially separating propylene

from at least one of the cracking reaction product stream and the second metathesis-

reaction product to form a product stream comprising at least 80 wt.% propylene.  

20 

4. The process of claim 1, further comprising at least partially separating butene

from at least one of the cracking-reaction product and the second metathesis-reaction 

product to form a second recycle stream comprising at least 10 wt.% butene. 
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5. The process of claim 4, further comprising combining the second recycle stream

with the first stream upstream of the first stream being partitioned into a first portion 

and a second portion. 

6. The process of claim 4, further comprising combining the second recycle stream 5 

with second portion of the first stream. 

7. The process of claim 1, where the first recycle stream comprises at least 80 wt.%

ethylene. 

10 

8. The process of claim 1, where in the first cracking-reaction product and the

second metathesis reaction product are mixed prior to one or more separation processes. 

9. The process of claim 8, where the mixture of the first cracking-reaction product

and the second metathesis reaction product comprises at least 10 wt.% propylene. 15 

10. The process of claim 1, where the first portion of the first stream is metathesized

with a metathesis catalyst and the first metathesis-reaction product is cracked with a 

cracking catalyst. 

20 

11. The process of claim 10, where the cracking catalyst is a mordenite framework

inverted (MFI) structured silica catalyst. 
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12. The process of claim 10, where the metathesis catalyst is a mesoporous silica

catalyst impregnated with metal oxide. 

13. A process for producing propylene, the process comprising:

introducing a first portion of a first stream comprising butene to a first reactor, 5 

where the first reactor comprises a first metathesis catalyst and a cracking catalyst, the 

first metathesis catalyst positioned generally upstream of the cracking catalyst; 

at least partially metathesizing the first portion of the first stream with the first 

metathesis catalyst to form a first metathesis-reaction product; 

at least partially cracking the first metathesis-reaction product with the cracking 10 

catalyst to produce a cracking-reaction product comprising propylene and ethylene; 

passing the cracking-reaction product out of the first reactor in a cracking-

reaction product stream;  

combining a first recycle stream with a second portion of the first stream to form 

a mixed stream and introducing the mixed stream to a second reactor, the second reactor 15 

comprising a second metathesis catalyst;  

at least partially metathesizing the mixed stream with the second metathesis 

catalyst in the second reactor to produce a second metathesis-reaction product 

comprising propylene and passing the second metathesis-reaction product out of the 

second reactor in a second metathesis-reaction product stream; 20 

at least partially separating ethylene from the cracking-reaction product stream, 

the second metathesis-reaction product stream, or a stream comprising a mixture of 

both, to form the first recycle stream; and 
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at least partially separating propylene from the cracking-reaction product stream, 

second metathesis-reaction product stream, or a stream comprising a mixture of both, to 

form a product stream comprising propylene.  

14. The process of claim 13, where the first stream comprises at least 10 wt.% 5 

butene. 

15. The process of claim 13, where in the cracking-reaction product and the second

metathesis reaction product are mixed prior to one or more separation processes. 

10 

16. The process of claim 15, where the mixture of the first cracking-reaction product

and the second metathesis reaction product comprises at least 10 wt.% propylene. 

17. The process of claim 13, where a ratio of the mass flowrate of the first portion of

the first stream and the second portion of the first stream is from 1:1 to 6:1. 15 

18. The process of claim 13, further comprising at least partially separating butene

from at least one of the cracking-reaction product stream and the second metathesis-

reaction product stream to form a second recycle stream comprising at least 10 wt.% 

butene. 20 

19. A process for producing propylene, the process comprising:

introducing a first portion of a first stream comprising butene to a first reactor,

where the first reactor comprises a first metathesis catalyst; 
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at least partially metathesizing the first portion of the first stream with the first 

metathesis catalyst to form a first metathesis-reaction product; 

passing the first metathesis-reaction product to a second reactor, where the first 

reactor comprises a cracking catalyst; 

at least partially cracking the first metathesis-reaction product with the cracking 5 

catalyst to produce a cracking-reaction product comprising propylene and ethylene; 

passing the cracking-reaction product out of the second reactor in a cracking-

reaction product stream;  

combining an ethylene recycle stream with a second portion of the first stream 

comprising butene to form a mixed stream and introducing the mixed stream to a third 10 

reactor, the third reactor comprising a second metathesis catalyst;  

at least partially metathesizing the mixed stream with the second metathesis 

catalyst in the third reactor to produce a second metathesis-reaction product comprising 

propylene and passing the second metathesis-reaction product out of the third reactor in 

a second metathesis-reaction product stream; 15 

at least partially separating ethylene from the cracking-reaction product stream, 

the second metathesis-reaction product stream, or a stream comprising a mixture of 

both, to form the ethylene recycle stream; and 

at least partially separating propylene from the cracking-reaction product stream, 

the second metathesis-reaction product stream, or a stream comprising a mixture of 20 

both, to form a product stream comprising propylene.  

20. The process of claim 19, where the first stream comprises at least 10 wt.%

butene. 
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21. The process of claim 19, where the cracking-reaction product and the second

metathesis reaction product are mixed prior to one or more separation processes. 

22.  The process of claim 21, where the mixture of the cracking-reaction product and 5 

the second metathesis-reaction product comprises at least 10 wt.% propylene. 

23. The process of claim 19, further comprising at least partially separating butene

from at least one of the cracking-reaction product stream and the second metathesis-

reaction product stream to form a system recycle stream comprising at least 10 wt.% 10 

butene.  
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