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Objectives

Focus on the research and development activities 
that are required to develop advanced hydrogen 
production, storage and delivery technologies from 
fossil fuels.  The result of these activities will improve 
current technology and make available new, innovative 
technology that can produce and deliver affordable 
hydrogen from coal, the U.S.’s most abundant fuel 
resource, as well as from other fuels, with significantly 
reduced or near-zero emissions. 

Introduction

Hydrogen is envisioned to be the primary energy 
carrier of the future, driving the energy security of the 
United States.  Using hydrogen as a fuel in a fuel cell, 
turbine, or internal combustion engine produces no 
harmful emissions, only water.  However, the reality is 
that, with the exception of a few isolated prototypes, 

much of the infrastructure for H2 does not exist and 
has not been demonstrated.  Significant advances are 
being made in laboratories throughout the world to 
develop technologies dealing with the various aspects 
of hydrogen production, including its generation, 
separation, purification, transportation, dispensing, 
and utilization.  The challenge in advancing toward a 
hydrogen economy is not only in developing individual 
components and modules but also in integrating and 
testing various technologies together for a complete 
hydrogen system, from production through utilization.

The EERC has a long history of developing, testing, 
and integrating modular technologies for the production 
and utilization of hydrogen.  Specifically, the EERC has 
unique, world-class experience in hydrogen production 
from fossil fuels as well as renewable fuels, development 
of on-demand hydrogen fueling systems from a variety 
of fuels, gas separation and purification through 
conventional and advanced methods, and utilization of 
the hydrogen via direct combustion and in fuel cells.

Future Directions 

Enhance the development of a fuel flexible catalyst 
system by testing a proprietary catalyst developed by 
Siemens Power Generation (SPG) for the catalytic 
combustion of syngas or hydrogen-enriched 
methane and syngas in an extended 240-hour test.  

Gasify lignites to produce liquid fuels, hydrogen and 
power.  

Develop high-temperature materials for hydrogen 
applications. 

Advance hydrogen-from-coal technology that will 
provide removal of H2S and CO2 from fuel gas 
at high temperatures, yielding hot, high-pressure 
hydrogen product gas that can be more efficiently 
utilized in a gas turbine or cooled and treated to 
produce fuel-cell grade H2 (99.95%).

Construct and operate a system demonstrating 
EERC's microgasification technology at a 
commercial site.   
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