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Claims 

1. A method for producing an optionally substituted olefin, comprising the steps of:  

dehydrogenating an optionally substituted alcohol in a first reaction zone 

comprising a first catalyst supported on a porous silica-based particle to form an 

optionally substituted carbonyl at a first set of reaction conditions;  

converting the optionally substituted alcohol and the optionally substituted 

carbonyl from the first reaction zone in a second reaction zone at a second set of 

reaction conditions that is different to the first set of reaction conditions and is 

selected to form the optionally substituted olefin, wherein the second reaction 

zone comprises a second catalyst supported on a porous silica-based particle, 

wherein the porous silica based particle is a mesocellular siliceous foam. 

 

2. The method of claim 1, wherein the first set of reaction conditions comprises 

controlling the alcohol/carbonyl molar ratio provided to the second reaction 

zone. 

 

3. The method of claim 1 or 2, wherein the controlling step comprises fixing the 

temperature in the second reaction zone, while controlling the temperature in 

the first reaction zone. 

 

4. The method of any one of the preceding claims, wherein the first set of reaction 

conditions comprises conducting the dehydrogenating step at a temperature of 

between 100oC to 400oC, or 

wherein the second set of reaction conditions comprises conducting the 

conversion step at a temperature of between 250
o
C to 550

o
C. 

 

5. The method of any one of the preceding claims, wherein the first catalyst and the 

second catalyst are different metal catalysts composed of different metals 

independently selected from the group consisting of a single metal catalyst, 

binary metal catalyst, ternary metal catalyst and metal oxide catalysts thereof. 

 

6. The method of claim 5, wherein the metal or metal oxide of the first catalyst is 

selected from the group consisting of silver, gold, copper, cobalt, zinc, 

aluminum, magnesium, manganese, zirconium, tantalum, titanium, vanadium 

and their combinations thereof; and the metal or metal oxide of the second 

catalyst is selected from the group consisting of silver, gold, copper, zinc, 

aluminum, magnesium, zirconium, tantalum, titanium, vanadium and their 

combinations thereof. 

 

7. The method of any one of claims 5 or 6, wherein the first catalyst is copper 

supported on a mesocellular silica-based foam. 
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8. The method of any one of claims 5 or 6, wherein the second catalyst is zirconium 

supported on a mesocellular silica-based foam. 

 

9. The method of any one of the preceding claims, wherein the optionally substituted 

olefin is an optionally substituted diene.  

 

10. The method of any one of the preceding claims, wherein the optionally substituted 

olefin comprises 4 to 20 carbon atoms and the optionally substituted alcohol 

comprises 2 to 20 carbon atoms. 

 

11. The method of any one of the preceding claims, wherein the converting step 

comprises a step of coupling the optionally substituted alcohol with the 

optionally substituted carbonyl, and a step of dehydrating the coupled 

optionally substituted alcohol and optionally substituted carbonyl to form the 

optionally substituted olefin. 

 

12. The method of any one of the preceding claims, wherein the mesocellular siliceous 

foam has a pore size of 1 nm to 100 nm. 

 

13. A system for producing an optionally substituted olefin, the system comprising: 

a first reaction zone having a first catalyst for dehydrogenating an optionally 

substituted alcohol to form an optionally substituted carbonyl; and  

a second reaction zone having a second catalyst for converting the optionally 

substituted alcohol and the optionally substituted carbonyl from the first 

reaction zone to form the optionally substituted olefin;  

wherein the first and second catalysts are supported on a porous silica-based 

particle, wherein the porous silica based particle is a mesocellular siliceous 

foam. 

 

14. The system of claim 13, wherein the mesocellular siliceous foam has a pore size in 

the range of 1 nm to 100 nm. 

 

15. The system of any one of claims 13-14, wherein the porous silica-based particle has 

a surface area of at least 350 m2/g. 

 

16. The system of any one of claims 13-15, wherein the first catalyst and the second 

catalyst are independently selected from the group consisting of a single metal 

catalyst, binary metal catalyst, ternary metal catalyst and metal oxide catalysts 

thereof or 

wherein the metal or metal oxide of the first catalyst is selected from the group 

consisting of silver, gold, copper, cobalt, zinc, aluminum, magnesium, 

manganese, zirconium, tantalum, titanium, vanadium and their combinations 

thereof; and the metal or metal oxide of the second catalyst is selected from the 

group consisting of silver, gold, copper, zinc, 
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 aluminum, magnesium, zirconium, tantalum, titanium, vanadium and their 

combinations thereof. 

 

17. The system of claim 16, wherein the first catalyst is copper supported on the 

mesocellular silica-based foam. 

 

18. The system of claim 16, wherein the second catalyst is zirconium supported on the 

mesocellular silica-based foam. 

 

19. The system of any one of claims 13-18, wherein the optionally substituted olefin is 

an optionally substituted diene comprising 4 to 20 carbon atoms. 

 

20. The system of any one of claims 13-19, wherein the optionally substituted alcohol 

comprises 2 to 20 carbon atoms. 
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