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Let's look at hydrogen fuel cells as an example. The way that hydrogen cells produce
electricity is by combining hydrogen and oxygen atoms. According to a 2017 article by
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The Consequences of Inaccurate Hydrogen Fuel Testing
in Fuel Cells

Fuel cell damage due to poisoning
Reduced fuel cell performance
Increased maintenance
Cell failure

 








Get Our Material Compatibility
Quick Reference Guide

 

Primary Sources of Hydrogen Contamination and Why
it's Important to Keep Them Under Control



CVD Coating Improves Reliability of Hydrogen Fuel Cell Analysis

3/10

The below table highlights contaminants that can affect the performance of hydrogen
powered systems, either in the production of hydrogen, the delivery of hydrogen, or in the
efficient operation of the power system (internal combustion engines or fuel cell systems).

Some contaminants can reduce the efficiency of hydrogen production or damage catalysts
which can result in catalyst poisoning and premature system failure. Contaminants can also
damage hydrogen transport systems. For example, water can freeze valves, regulators or
filters while particulates can damage or interfere with gaskets and seal areas or clog filters.
While other contaminants, like N2, NOx or CO2, may not directly damage the fuel delivery

system or damage the fuel cell itself, they can reduce the overall energy density of the fuel.
This can result in poor performance in fuel cells or internal combustion engines. An
increase in air emissions (NOx, SOx, etc.) may also result from contamination in the fuel
stream. 

 

Table 1: Directory of limiting characteristics (maximum allowable limits of contaminants) from ISO FDIS
14687-2. ( "Hydrogen Fuel Quality Specifications for Polymer Electrolyte Fuel Cells in Road Vehicles",

US Department of Energy, 2016 )
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According to a study by the US Department of Energy, the contaminants that pose the
greatest danger to the performance of hydrogen production, delivery, and power systems
like fuel cells or internal combustion (IC) engines include:

Carbon monoxide (CO) - CO can absorb onto the fuel cell surface and prevents
hydrogen production. 
Sulfur and sulfur species like hydrogen sulfide (H2S) - Sulfurs will contaminate

the fuel cell catalyst and hydrogen production catalysts. Even trace sulfur
contamination can quickly and irreversibly damage catalysts, causing poor
performance and eventual premature catalyst replacement.
Ammonia (NH3) - Ammonia can can also poison catalysts and impede hydrogen

production. Levels of ammonia as low as 2 ppm have been shown to result in
degradation of hydrogen production.
Inert gases like nitrogen (N2) or oxides of nitrogen (NOx), or carbon dioxide

(CO2) - inert gases do not damage catalysts or other system flow path components

but they will reduce the overall energy density of the gas stream, reducing the
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Sampling Best Practices
Before sampling hydrogen, or any substance for that matter, best practices outlined by
industry standards should be followed. Best practices include:

Assure material compatibility with the system, environment, test conditions, and
analyte.  This includes accounting for system pressure, corrosion resistance,
temperature exposure, physical use and damage; as well as analyte adsorption and
reactivity.
Be sure all flow path components are not damaged and perform to specification.
Flow path surfaces should be cleaned in accordance with industry standards.
Cleaning solvents should be tested or certified that no trace contaminants are left on
the flow path surface after the cleaning process.  
Flow paths and analytical equipment should be tested with a control sample to assure
the system is performing to standard.
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Contact Our Technical
Service Team
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