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Converting Methane into Ethylene 

 
Overview 
Converting biomass to ethanol is an alternative source of fuel which could help 
drastically reduce the price of gasoline and dependence on foreign oil.  The 
conversion of methane to ethylene is the limiting factor which prevents this from 
being economically feasible. The goal of this project was to build an innovative 
reactor design that could increase the conversion of methane to ethylene.  
 

Objectives 
 Build a simple ¼ scale reactor 

 Convert 20%+ of methane to ethylene 

 Create a mass and energy balance spreadsheet 

 Perform an analysis for industrial scale-up 

 Demonstrate a use of energy produced in the exothermic reaction 

 Simulate an effluent recycling method 

Approach 
 Conducted a literature search to better understand the project and conversion process 

 Brainstormed designs for the conversion reactor 

 Analyzed different steels via Solid Works to ensure safety of personnel and equipment 

 Selected 310s stainless steel as best material for reactor tube 

 Coordinated with Dr. Boehman, Team Methane Fuzion, and Dr. Sung to use catalyst production 
labs, reactor testing lab, and testing equipment.  

 Team Methane Fuzion was responsible for getting the gas chromatograph operational and 
producing the silicon-tungsten oxide catalyst. Team BioCon was responsible for making sure all the 
mechanical systems were operating correctly.  These systems included the furnace, 
thermocouples, chiller, mass flow controllers. 

 The catalyst was carefully placed within the reactor and 
buffered with quartz wool and beads to maintain structure 
and facilitate heat transfer.  Temperature of the catalyst was 
closely monitored in order to prevent catalyst sintering. 

 Testing was conducted varying temperature, pressure, and 
flow rates of the system.  The output stream was tested in 
the GC for purity and concentration. 

 

Outcomes 
Unfortunately, time constraints prevented a large data sample 
to be obtained. Additionally, less than 1% ethylene and 3-5% 
ethane conversion was obtained from the data received. 
Despite this, proof of concept was shown since some ethylene 
was obtained. Although the project did not meet all of the 
objectives, the framework for future experimentation has been 
laid to continue advancements with biomass to ethanol 
conversion processes. 

 


