
Liquid Nitrogen Safety Guide
This presentation provides comprehensive safety guidelines for handling liquid 
nitrogen, a cryogenic fluid with extreme properties that require careful 
management to prevent injuries and accidents.



What is Liquid Nitrogen?
Liquid nitrogen is a colorless, odorless, and non-toxic cryogenic fluid that 
exists as a liquid at very low temperatures and atmospheric pressure.

Key properties:

• Boiling point: -196°C/-321°F
• Expands 600+ times when converting from liquid to gas
• Can cause severe frostbite on contact with skin
• Displaces oxygen when vaporized



Primary Hazards of Liquid Nitrogen
Extreme Cold
Contact with liquid nitrogen can 
cause severe frostbite or cold burns 
to skin and eyes due to its -196°C 
temperature. Tissue damage can 
occur almost instantly upon contact.

Pressure Buildup
Rapid expansion (600+ times) when 
converting from liquid to gas can 
create dangerous pressure in 
confined spaces, potentially leading 
to container rupture or explosion.

Asphyxiation Risk
Nitrogen gas displaces oxygen in the 
air, potentially leading to oxygen-
deficient environments. This 
presents a serious suffocation 
hazard in poorly ventilated areas.



Expansion Hazard
When liquid nitrogen warms suddenly, it rapidly expands and turns into 
gas, creating potentially hazardous situations:

• Expands by over 600 times its liquid volume

• Can create dangerous pressure buildup in confined spaces
• May lead to container rupture or explosion if stored in sealed containers

• Rapid displacement of oxygen in the surrounding area



Asphyxiation Hazard
Nitrogen gas displaces oxygen in the air, creating an asphyxiation risk that can be life-threatening.

Nitrogen Gas Release

Liquid nitrogen vaporizes into colorless, odorless nitrogen gas 
that is heavier than air and accumulates in low-lying areas.

Oxygen Displacement

Nitrogen gas displaces oxygen in the lungs and bloodstream, 
preventing normal respiration.

Symptoms Develop

Initial symptoms include dizziness, nausea, and confusion, which 
can rapidly progress to unconsciousness.

Potential Death

Prolonged exposure to high concentrations can lead to 
unconsciousness and death within minutes.



Symptoms of Nitrogen 
Exposure
Early Warning Signs

• Dizziness and lightheadedness
• Nausea and vomiting
• Confusion and disorientation
• Reduced coordination
• Rapid breathing

Advanced Symptoms

• Rapid loss of consciousness
• Blue discoloration of lips and skin
• Respiratory failure
• Cardiac arrest
• Death within minutes if not rescued



Required Personal Protective Equipment

Cryogenic Gloves

Specially designed insulated gloves that 
protect hands and wrists from extreme cold. 
Must be loose-fitting to allow quick removal 
if liquid seeps inside.

Face Shield

Protects the entire face, eyes, and neck from 
splashes and vapor. Should be used in 
addition to safety glasses for complete 
protection.

Cryogenic Apron

Provides protection for the torso and legs 
against splashes and spills. Should be worn 
over a lab coat for additional protection.



Safe Handling Procedures
1 Wear Proper PPE

Always wear cryogenic gloves, face shield, and lab coat when 
handling liquid nitrogen. Ensure all PPE is made of materials 
resistant to extreme cold temperatures.

2 Use Appropriate Containers

Only use specially designed containers like Dewar flasks that 
can withstand extreme cold. Fill containers no more than two-
thirds full to allow for expansion.

3 Transfer Carefully

Pour slowly down the side of the container to prevent 
splashing. Avoid sudden movements or jostling that could 
cause spills.

4 Never Seal Containers

Always ensure containers have proper venting systems to 
prevent pressure buildup. Never use containers with airtight 
seals.



Safe Transfer Techniques
Proper Pouring Technique

• Pour slowly and deliberately
• Direct flow down the side of the receiving container
• Maintain stable positioning of both containers
• Keep face away from the path of potential splashes
• Ensure receiving container is appropriate for cryogenic use
• Never fill containers more than 2/3 full



Storage Requirements

Proper Ventilation

Store liquid nitrogen in well-ventilated areas 
to prevent oxygen displacement. Never store 
in confined spaces or areas with poor air 
circulation.

Appropriate Containers

Use only approved cryogenic storage vessels 
with pressure-relief mechanisms. Dewars 
and cryogenic tanks must be designed 
specifically for liquid nitrogen.

Clear Labeling

All storage containers must be clearly 
labeled with contents, hazard warnings, and 
handling precautions. Include date of filling 
and responsible person.

Never store liquid nitrogen in standard laboratory refrigerators or freezers, as these are not designed for cryogenic temperatures and lack 
proper venting.



Ventilation Requirements
Proper ventilation is critical when working with liquid nitrogen to prevent 
dangerous oxygen depletion:

• Work only in well-ventilated areas

• Ensure rooms have at least 6 air changes per hour
• Install oxygen monitors in areas where liquid nitrogen is used or stored

• Set alarms to trigger at 19.5% oxygen (normal air is 20.9%)
• Never work alone when handling large quantities



Spill Response Procedures

Evacuate the Area
Immediately clear all personnel from the spill area, especially low-lying areas where nitrogen gas may accumulate.

Ventilate the Space
Open doors and windows to increase airflow. Activate emergency ventilation systems if available.

Allow Natural Evaporation
Never attempt to clean up liquid nitrogen with water or other materials. Allow it to evaporate naturally.

Monitor Oxygen Levels
Use oxygen monitors to verify safe oxygen levels (above 19.5%) before re-entering the area.

Report the Incident
Document the spill according to facility protocols and review procedures to prevent future incidents.



First Aid for Cryogenic Burns
Immediate Response

1. Remove the affected person from exposure

2. Remove any clothing that may restrict blood flow

3. Do NOT rub the affected area

4. Immerse in warm water (40-42°C/104-108°F)

5. Cover with clean, dry bandages

6. Seek immediate medical attention

Warning: Frostbitten tissue may be numb, making the victim unaware of the severity of 
the injury. Always seek medical attention for any cryogenic exposure.



First Aid for Asphyxiation
1 Remove from Exposure

If safe to do so, move the victim to fresh air immediately. Rescuers should 
use self-contained breathing apparatus if oxygen levels are unknown.

2 Call Emergency Services

Contact emergency medical services immediately. Report that the incident 
involves potential nitrogen asphyxiation.

3 Check Breathing and Circulation

If the victim is not breathing, begin CPR if trained. Use an AED if available 
and follow its instructions.

4 Provide Oxygen

If available and you are trained, administer supplemental oxygen while 
waiting for emergency services.



Safety Data Sheet (SDS) Information
A liquid nitrogen Safety Data Sheet contains critical information for safe handling and emergency response:

Identification

Product name, manufacturer information, and product code

Hazard Identification

List of hazards including flammability, reactivity, and health hazards

First Aid Measures

Instructions for treating exposure, frostbite, and asphyxiation

Handling & Storage

Guidelines for safe handling, PPE requirements, and proper storage

Always keep the SDS readily accessible in areas where liquid nitrogen is used or stored.



Additional SDS Components
Emergency Information

• Fire-fighting measures
• Accidental release procedures
• Exposure controls
• Stability and reactivity data

Regulatory Information

• Toxicological information
• Ecological considerations
• Disposal guidelines
• Transport regulations



Laboratory Safety Equipment

Oxygen Monitors

Essential for detecting oxygen-deficient 
atmospheres. Should be installed in all areas 
where liquid nitrogen is used or stored, with 
alarms set to trigger at 19.5% oxygen.

Emergency Stations

Eyewash stations and safety showers should 
be readily accessible in case of splashes or 
spills. Personnel should be trained in their 
use.

Ventilation Systems

Proper ventilation systems ensure adequate 
air exchange to prevent oxygen depletion. 
Fume hoods may be used for small-scale 
work with liquid nitrogen.



Transport Safety
Transporting liquid nitrogen requires special precautions:

• Never transport in passenger elevators with people
• Use freight elevators when possible
• If using passenger elevators, send container up empty and use stairs
• Use appropriate carts designed for Dewar transport
• Secure containers to prevent tipping
• Never transport in enclosed vehicles
• Follow all applicable transportation regulations



Training Requirements

Initial Training

Comprehensive instruction on hazards, 
safe handling procedures, and emergency 

response before working with liquid 
nitrogen.

Hands-on Practice

Supervised practice of proper handling, 
transfer techniques, and use of PPE under 
controlled conditions.

Emergency Drills

Regular practice of emergency procedures 
including spill response, evacuation, and 
first aid for cryogenic injuries.

Refresher Training

Periodic review and updates on safety 
procedures, typically conducted annually 

or when procedures change.

All training should be documented and records maintained according to institutional and regulatory requirements.



Key Takeaways
1 Respect the Hazards

Liquid nitrogen presents serious risks including extreme cold 
burns, asphyxiation, and pressure hazards that require proper 
respect and caution.

2 Use Proper Equipment

Always wear appropriate PPE and use specially designed 
containers and tools when handling liquid nitrogen.

3 Ensure Adequate Ventilation

Work only in well-ventilated areas and use oxygen monitors to 
prevent asphyxiation hazards.

4 Know Emergency Procedures

Be prepared to respond quickly and appropriately to spills, 
exposures, and other emergencies involving liquid nitrogen.
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