
 

 

Understanding the Role of Clathrate Hydrates in Porous Media (Prof. Ryan Hartman) 

Clathrate hydrates have gained scientific interest in recent years because of 
their impact on a number of societal issues, such as current energy production, 
the potential for energy storage, climate change, and future sources of energy.  
Conservative estimates suggest that the amount of methane trapped in hydrate 
formations worldwide is equivalent to at least twice of the amount of energy in 
all other fossil fuels combined, which demands a general understanding of 
hydrate science.  In recent years, research work has identified the most 
commonly formed equilibrium crystal structures (e.g., sI, sII, and sH).  The 
relationship between crystal structures and macroscopic hydrate formations, 
however, is critical in addressing the above-mentioned challenges.  This project 
is, therefore, aimed at experimental techniques to characterize the formation of 

hydrates in porous media.  The REU student will apply microstructured reactors to this end.  
Microreactors are capable of operating at high pressures with precise control over reaction conditions 
while eliminating heat and mass transport limitations inherent in larger scale systems.  An 
undergraduate researcher will apply different conditions to form hydrates in situ and subsequently 
investigate micro flow through these porous structures, and thus advance current limitations 
associated with harnessing energy from hydrates. 

 

REU Participants’ Role: The REU student will take advantage of new equipment in our laboratory 
capable of estimating the permeability of porous materials at reservoir temperatures and pressures.  
Microfluidic devices will be fabricated from glass and stainless steel and capable of withstanding 
high pressures.  These research tools will be used to emphasize a fundamental understanding of the 
aspects discussed.  

In this research work, the REU student will be exposed to an interdisciplinary problem that 
interfaces energy, material science, and chemical engineering.  Specifically, the student will perform 
flow experiments with an emphasis on flow and reaction in porous media.  The student will calibrate 
pressure sensors and optical flow cells, construct data acquisition routines, collect and analyze the 
data, and present the results in research group meetings.  The data generated will advance 
understanding of how hydrates impact gas bearing reservoir formations. 

 


