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CLAIMS: 

1. A process for upgrading an ethane-containing C5- paraffin stream, the process 

comprising: 

  (a) contacting the ethane-containing C5- paraffin stream, wherein the 

ethane-containing C5- paraffin stream comprises at least about 80 wt% ethane and less 

than about 20 wt% methane, propane, butane, and pentane, with an oxygen containing 

gas in the presence of a selective oxidation catalyst under conditions to selectively 

oxidize at least part of the ethane in the C5- paraffin stream and produce a first product 

stream comprising ethyleneand oxygenates selected from carboxylic acids and esters 

thereof, alcohols, aldehydes, ketones and mixtures thereof; 

(b) contacting the first product stream which conatins ethylene and 

oxygenates selected from carboxylic acids and esters thereof, alcohols, aldehydes, 

ketones and mixture thereof with at least one oligomerization catalyst, without 

intermediate separation, under conditions to oligomerize at least part of the ethylene 

and produce a second product stream comprising gasoline and/or distillate boiling 

range hydrocarbons and a residual C5- paraffin stream; and 

(c) recovering the gasoline boiling range hydrocarbons and/or distillate 

boiling range hydrocarbons from the second product stream and recycling at least a 

part of the residual C5- paraffin stream of the second product stream to the contacting 

step (a). 

 

2. The process of claim 1, wherein the ethane-containing C5- paraffin stream 

comprises ethane and propane. 

 

3. The process of claim 1, wherein the ethane-containing C5- paraffin stream 

comprises a natural gas liquid containing less than 20 wt % methane. 

 

4.  The process of claim 1, where the ethane-containing C5- paraffin stream 

comprises less than 20wt% propane.   

 

5. The process of claim 1, wherein the selective oxidation catalyst comprises a 

mixed metal oxide. 
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6. The process of claim 5, wherein the mixed metal oxide  is a mixed metal oxide 

of at least molybdenum and vanadium. 

 

7. The process of claim 6, wherein the mixed metal oxide  is a mixed oxide of at 

least molybdenum, vanadium, and niobium. 

 

8. The process of claim 1, wherein the conditions in the contacting step (a) 

include a temperature from 200 ºC to 700 ºC and a pressure from 100 kPa-a to      

6895 kPa-a. 

 

9. The process of claim 1, wherein at least 50% of the ethane selectively oxidized 

in the contacting step (a) is converted to ethylene. 

 

10. The process of claim 1, wherein the oligomerization catalyst comprises a 

molecular sieve. 

 

11. The process of claim 10, wherein the molecular sieve has a Constraint Index 

of 1-12. 

 

12. The process of claim 10, wherein the molecular sieve is selected from the 

group consisting of ZSM-5, ZSM-11, ZSM-12, ZSM-22, ZSM-23, ZSM-35, and 

ZSM-48. 

 

13. The process of claim 10, wherein the molecular sieve comprises ZSM-5. 

 

14. The process of claim 10, wherein the oligomerization catalyst further 

comprises a hydrogenation-dehydrogenation component. 

 

15. The process of claim 14, wherein the hydrogenation-dehydrogenation 

component comprises at least one of Ga, Pt, Pd, Zn, Ni, and Co or a compound 

thereof. 
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16. The process of claim 1, wherein the oligomerization catalyst comprises a 

mixed metal oxide. 

 

17. The process of claim 16, wherein the mixed metal oxide  is a mixed metal 

oxide of at least zirconium and tungsten. 

 

18. The process of claim 1, wherein the conditions in the contacting step (b) 

include a temperature from 300ºC to 550ºC and a pressure from 100 kPa-a to        

5000 kPa-a. 

 


