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Oxidative Coupling of Methane Reactor  

 
Overview 
The sponsor has tasked our team with the design, construction and testing of an 
experimental reactor designed to couple methane to ethane and dehydrogenate 
ethane to ethylene.  The reactor requires the use of a dual action catalyst which 
needs to be selected and prepared specifically for the reactions we want to 
promote.  In addition, the experimental set up requires the use of very precise 
and expensive laboratory equipment which was borrowed from the EMS Energy 
Institute and reconfigured for our purpose. The targeted conversion efficiency was 20%, which has yet 
to be attained in any experiment, but would make the process ready for immediate commercialization. 
 

Objectives 
The objective was to design and build the reactor and perform methane conversion testing to provide 
proof of concept for the OCM reaction process.  To this end, we performed an extensive literature 
review, synthesized multiple batches of catalyst, designed and constructed the reactor, confirgured the 
experimental set up to most closely approach ideal reactor conditions, and finally performed methane 
conversion testing to determine the optimum reactor conditions and measure the methane to ethylene 
conversion efficiency. 
 

Approach 
 Gather all information from sponsor and establish project goals/metrics 

 Review all relevant literature with regard to catalyst selection and OCM reactor design 

 Begin concept generation for reactor design 

 Communicate with EMS Energy Institute and other faculty for insight/equipment borrowing 

 Rectify our final reactor design with what is possible to test at the Energy Institute 

 Finalize reactor design, synthesize first catalyst batch 

 X-ray diffraction on catalyst, began reactor testing 

 Refine testing methodology and catalyst preparation techniques, continue testing 
 

Outcomes 
 Data obtained in this project will facilitate 

further development of the OCM process 

 Parameter studies in this project suggest 
direction for future studies. 

 information obtained in this study regarding 
catalyst selection and preparation will allow 
easy future catalyst synthesis 

 This project proved than small scale OCM is 
possible, but also points out the difficulties 
and expense which need to be considered 
as development progresses 

 

 


