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Munitions and Pyrotechnics Can Generate Dangerous Amounts of Hydrogen Gas

Magnesium based pyrotechnic devices have well known design and safety issues due to the internal generation 
of hydrogen gas.  Hydrogen gas generation within IR countermeasure flares can cause swelling of the outer 
casing, preventing proper flare ejection.  During boxed storage, this hydrogen can present an explosion risk.  
The source of hydrogen is the result of a reaction between water (typically humidity in the air) and the magne-
sium in the device itself:

Mg + 2H2O → Mg(OH)2 + H2

Hydrogen is a highly flammable gas with a lower explosive limit of 4% in air. Due to this flammability, non-
gettered munitions present a significant safety risk. Conventional mitigation techniques such as regular venting 
of munition containers are expensive, time consuming and hazardous operations. 

Vacuum Energy, Inc., in conjunction with Sandia National Laboratories, has developed polymer hydrogen ab-
sorbing materials (getters) to eliminate hydrogen build up in pyrotechnic devices. These materials selectively 
remove hydrogen from air, inert gases, or in vacuum.

The capacity of the various materials has been designed to cope with the very large quantities of hydrogen 
generated by pyrotechnics over their storage life. Vacuum Energy’s getters are engineered to keep hydrogen 
concentrations at or below a safety limit of 0.2% in order to prevent explosion risks. 

Removing hydrogen is just one design factor to consider when designing a getter system. It must also be:

 safe to handle
 not require any special activation or pretreatment before use
 easy to retrofit into existing containers
 operate effectively in all expected storage conditions for pyrotechnic devices

PolyGetters™ meet these requirements.
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Typical IR CM Flare Getter Flare Shipping Container Typical IR CM Flare Getter Configuration

Polymer Hydrogenation As A Gettering Mechanism

Vacuum Energy, Inc. has been supplying advanced hydrogen getter materials to demanding government and 
industrial users since 1991.  These materials are used worldwide in environments as varied as vacuum, air, 
inert gases, and steam. The basic technology was invented and developed by Sandia National Laboratories, in 
support of their primary mission to safeguard the Nation’s nuclear stockpile.  We are proud to be Sandia’s ex-
clusive worldwide licensee for their polymer hydrogen getter technology.

The principal of polymer hydrogenation as a gettering mechanism involves a chemical reaction that saturates 
carbon-carbon double and/or triple bonds to their saturated analogs. In contrast to conventional metal hydride 
getters such as Palladium/Titanium, the hydrogen removal reaction is completely irreversible.  The polymers 
are completely safe and nontoxic, and meet ROHS standards.  The hydrogenation reaction utilizes a metal 
catalyst and proceeds as follows:

The PolyGetter™ family of getters are available in a wide variety of forms.  Small molded parts as pictured 
above have been effectively used within IR CM flares, and large flexible sheets are easily placed in pyrotech-
nics munitions boxes minimizing risk of puncture.  Other forms of PolyGetter™ can be dispensed within com-
plex cavities, with engineerable cure times. High surface area PolyGetter™ powders are available for ex-
tremely fast hydrogen removal rates, and are readily co-deployed with conventional water desiccants contained 
in sachets. Depending on the formulation, typical hydrogen capacities vary from 20 std cc/g to over 100 std cc/
g in special cases.
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Getter Performance

A typical getter hydrogen absorption test result is depicted below. Sorption testing is performed internally at VEI, 
and can easily and independently be performed by clients in their own facilities. Other independent testing serv-
ices can be provided by Sandia National Laboratories, and by third party labs. 

Conclusions/Contact Information

Vacuum Energy’s PolyGetter™ hydrogen getters are a proven solution for hydrogen mitigation in pyrotechnic 
devices. This tech note barely scratches the surface of this complicated topic. For further information or sample 
material for evaluation please contact us!

VACUUM ENERGY INC.
2714 W. Park Blvd.

Shaker Heights, OH 44120
216-991-7000 (Ohio)

719-966-4296 (Colorado)
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