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Energy Technologies, Inc. (ETI), an Ohio based 
business, has become an industry leader in power 
conditioning, distribution and generation products for 
the defense, industrial and telecommunication 
industries. As part of their ongoing relationship with 
the defense community, ETI has been asked by the 
Mobile Electric Power (MEP) commands within the US 
Army (headquartered at Ft. Belvoir) and the US 
Marine Corp (headquartered at Quantico) to look at 
implementing renewable energy such as fuel cell 
technology into their existing mobile microgrid offering.  

ETI evaluated the state of the market for fuel cells and 
determined that utilizing Alkaline Fuel Cell (AFC) 
technology would provide unique performance, 
reliability and mobility advantages in a deployable 
microgrid over other conventional technologies. This 
review also identified the issue of the fuel cells 
needing a hydrogen source and the lack of existing 
hydrogen infrastructures. This need for hydrogen 
anywhere for fuel cells and other applications has lead 
ETI to develop a tactical, renewable, bio-reformation 
system (HFRS). This hybrid approach is currently 
being tested in a program identified as Ex-FOB 
(Experimental Forward Operating Base).  

This product is designed to be a packaged integrated 
system with the ability to produce usable hydrogen for the 
developed Tactical Fuel Cell®power plant and other 
hydrogen dependant devices from  multiple feedstocks. 

Additionally the hydrogen reformer has the ability to take 
the produced hydrogen and replenish the hydrogen 
storage unit that is currently a part of the Tactical Fuel 
Cell power plant.  Efforts are in place to manufacture the 
reformation module into a deployable version to be 
delivered as a total transportable solution.

At military forward bases, one of the greatest attributes 
equipment must have is ease of deployment and setup.  
The bio-reformation product is being integrated into a 
tactical case as a complete system with a simple user 
interface. The net result is reduced dependence on 
expensive transported fuels by using locally available, 
lower cost feedstocks to produce hydrogen and electricity.

Email: sales@OnSiteHydrogen.com
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Ex-FOB Hybrid Conÿguration w/ Hydrogen Bio-Reformer
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Examples of Feedstocks Reformed into Hydrogen 
Using ETI's Bio-Reforming Technology

A simplified process flow diagram of the bio-reformer: 
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Advantages of Bio-Reforming Technologies Over 
High Temperature Reforming

This product directly supports the DoD’s 
application request for these primary reasons:

1. Direct high purity hydrogen production from variety of
feed stocks fuels.
a. Hydrocarbon fuels e.g. Methanol, Propane, JP-8
b. Fiber based waste, Solid hard waste, Animal waste
c. Corn Stock, Wheat, Grasses and Forest products

2. No CO, CO2 or other greenhouse gas by-products (green
process), CO2 is sequestered as Na2CO3

3. One step reaction (making reformer design simpler)
4. No need for additional H2 puri�cation processing steps

[Gas shift and Pressure Swing Absorption (PSA)] as
required by other reforming approaches (steam
reforming, auto thermal reforming, partial oxidation, etc.)

5. Low cost hydrogen production
6. Scalable down to sizes appropriate for localized

production (eliminates expensive distribution)
7. Low temperature reaction makes materials of

construction less expensive & results in smaller overall size
8. The processes can be scaled up, providing opportunities

for implementation in larger support applications.

Pump

It has been shown that fuel cells offer a number of 
advantages in producing power on demand, particularly 
for off grid locations. An issue facing these applications is 
the continuing availability of a local hydrogen (H2) source. 
A process called “reforming” can be used to produce 
hydrogen locally from various hydrocarbon materials. 
ETI has developed a reformation process that allows the 
use of a variety of feedstocks to produce hydrogen.  The 
Hydrogen Fuel Reforming System™ (HFRS) will allow the 
operation of fuel cells with feedstock collected at the point 
of use (such as biomass, municipal solid waste or 
hydrocarbons). This bio-reformation technology has 
several advantages over the conventional steam reforming 
or gasification technologies.  It is a lower temperature 
process and thus can proceed in a liquid phase. 
Additionally, with no evolution of the reaction to CO or 
CO2, it is much simpler to construct and operate.

Building a continuous bio-reformer into a modular system 
for point of use presents some challenges.  First, the system 
must be able to fit in a mobile compact case.  Second, the 
system has to be rugged enough to withstand shock and 
vibration along with harsh wide ranging temperatures. 
Lastly, the system will need to offer processing of diverse 
feedstock for use in producing hydrogen. Fortunately, ETI 
has been building rugged modular equipment for over 20 
years and is capable of meeting all of these requirements.

This technology has been successfully demonstrated in 
the laboratory as a continuous reactor to reform liquid 
hydrocarbon fuels like methanol and ethanol to 
hydrogen.  It has also demonstrated the uses of municipal 
solid waste (MSW) and biomass to produce hydrogen in a 
batch reactor.  

The goal in this case is to manufacture a modular unit 
capable of producing pure hydrogen onsite from local 
feedstocks. The ETI HFRS unit can then be paired with the 
ETI Tactical Fuel Cell® or with other vendor fuel cells. This 
combination makes fuel cells more practical for deployed 
military applications or for remote sites such as pipeline 
telemetry or telecommunications ground stations, where 
supplying fossil fuels to traditional engine-generators is 
impractical or too costly. 

• Grass, Sawdust, Woodchips, Corn, Potato Peels, Cellulose, 
Hemicelluloses(Xylan from Beachwood), Lignin (Organosolv)Biomass

• Paper,  yard waste, food wasteMunicipal Solid Waste

• Glucose, Fructose, Starch (Cornstarch, Potato starch)Sugars / Starch

• Methanol, Ethanol, Crude Ethanol, E95, Ethylene Glycol, 
Glycerol (from bio-diesel plant)Alcohols

• Methane, CoalFossil Fuels 

Examples of Materials Reformed by the ETI Bio-Reformer




