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Production of Hydrogen from coal Via 
Process intensification 

The focus of this research is to assist in developing an economical and commercially 
viable technology to produce hydrogen from coal. The research directly supports the 
Department of Energy’s Hydrogen from Coal Program.

 
Objective

To evaluate novel processes for producing hydrogen from coal and test the effects of 
coal gas impurities on water gas shift catalysts used to convert coal gas into hydrogen. 
The research aims to combine carbon dioxide and hydrogen separation technologies 
with water gas shift reactions using fewer steps (“process intensification”). 

 
Technical Challenges

Catalyst performance and endurance under coal gas conditions and compositions 
including trace contaminants; Catalyst integration with CO

2
 or H

2
 sorbents.

 
Description

The goal of DOE “Hydrogen from Coal Program” is to facilitate the transition to 
a sustainable hydrogen economy through the use of coal. Hydrogen is a naturally 
occurring element found in many materials such as coal, water, natural gas, and 
biomass. Of these, coal is the most abundant resource for producing hydrogen, and 
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the United States has more than a 250-year supply of coal.  Compared to natural 
gas (methane = 25 percent H

2
), coal contains about 6 percent hydrogen. In order to 

produce hydrogen, coal must be reacted (gasified) with steam, air/oxygen or both, 
producing synthesis gas or syngas (CO and H

2
).  Syngas can be cleaned by removing 

impurities and converted to additional hydrogen via water gas shift reaction.  Finally, 
syngas can be separated and purified for use as fuel or in refineries, producing liquid 
fuels and chemicals. Furthermore, water gas shift reaction can be integrated with 
hydrogen and CO

2
 separation processes in order to produce pure CO

2
 for sequestration.
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Current Activities
• Novel catalyst preparation

• Catalyst testing

• Catalyst characterization

• Systems studies

SEM Photograph of Metal-supported Catalyst Developed at NETL

Reactor Flow Diagram




