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LCRI End Use Focus Areas

Combustion for Process Heat Maritime Transport Fuel

Due to ammonia’s unique properties, a 

high level of safety is needed to 
responsibly establish new applications.

End Use Ammonia Applications
Looking Toward a Decarbonized Economy
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Engineering Controls:
➢ Interlocked ammonia detectors in high-risk areas
➢ Ventilation systems and emergency wash stations
➢ Appropriate/compatible materials & equipment

Administrative Controls:
➢ Educate workers on ammonia risks & safe practices
➢ Limit time in ammonia areas; trained operators ONLY
➢ Procedures: operations, maintenance, and emergency response
➢ Regulatory requirements, e.g., OSHA PSM

Personal Protective Equipment:
➢ Gloves, clothing, goggles/face shields, NIOSH respirators

General Ammonia Safety

Toxic

Safety knowledge from existing industries can be leveraged for new applications.

Ammonia Release Incident, Millard Refrigerated Services, Theodore, Alabama, USA
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Ammonia 
combustion in 
process heat systems 
lacks formal risk 
assessments and 
mitigation strategies, 
despite insights from 
established 
applications.

Maritime transport 
safety guidance is 
more developed, but 
limited real-world 
experience with 
ammonia-fueled 
vessels limits its 
applicability.

Conclusions

Ammonia spills: toxic, fire 
risks, weather-
dependent, water 
management impact.

Ammonia exposure: 
symptoms vary by 
concentration, from mild 
to severe.

Controls: air monitoring, 
emergency response, 
respiratory protection.

Ammonia storage 
safeguards: prevent 
corrosion, stress, 
overheating, 
incompatible materials.

Ammonia incidents: often 
from uncontrolled 
releases, human error, 
equipment failure.

Key Findings

Knowledge Gaps
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Enabling the Pathway 

to Economy-Wide Decarbonization

www.lowcarbonLCRI.com
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