
 
 
 
 
 
 
 
 
  
Professional Expertise 
Dr. Komatsu has expertise in developing environmentally 
sustainable technologies with inclusion compounds.  
Presently, he is studying semi-clathrate hydrates, as these are 
new promising materials that are formed mainly from water 
and can be used at conditions near room temperature for 
technologically important gas separations (e.g. CO2/H2).  
Inclusion compounds allow selective separations because they 
have the property of trapping gases according to their van der Waals’ radius that must be less than 
the hydrate cage size (Fig.1).  In applications of hydrates, it is important that hydrate formation 
in solid-liquid interface and gas inclusion in vapor-solid interface are controlled.  In his
laboratory, the characteristics of hydrates about those phenomena are investigated.  
 
Research Fields of Interest 
Dr. Komatsu’s group focuses gas separation 
processes that can be used in distributed energy 
systems to supply hydrogen or separate biogas.  
Target gases are carbon dioxide, hydrogen and 
methane as these are commonly produced in 
energy systems.  He proposed a fluidized gas 
separation process with hydrate slurry (Fig.2).  
Properties relating to viscosity and gas 
inclusion of hydrate slurry change dynamically 
with CO2 concentration.  Therefore the control 
of these properties is important to increase efficiencies of the process.  The following research
topics that are related to hydrate slurries are presently being considered.  
 
1. Rheological characteristics 
Hydrate particle size, viscosity and aggregability of hydrate slurries at atmospheric pressure or 
under CO2 pressure are presently unknown and not well studied.  In this regard, the influence of
hydrate solid fraction and dispersants are being investigated. 
2. Gas inclusion characteristics 
The CO2 partial pressure influences hydrate solid fraction in a slurry.  Equilibrium inclusion 
amount and inclusion kinetics of gases in a bubbling fluidized system are being studied. 
3. Gas separation characteristics and process design 
Gas compositions in vapor phase at the time of gases inclusion and slurry regeneration are 
important for practical use.  It is necessary to design contact methods between gases and 
hydrate slurry, and also to study how the hydrate slurry can be recycled. 
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Fig.1  Gas enclosing cage of hydrate
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