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Introduction 

Understanding Cryogenic Hazards 

 

Cryogenic systems handle extremely cold liquids — such 

as nitrogen, oxygen, and argon — at temperatures below 

–150°C. These substances can cause severe frostbite, 

oxygen displacement, and material failure if not handled 

with precision and care. 

Common Hazards: 

 Extreme Cold: Direct contact can freeze skin or 

embrittle materials. 

 Asphyxiation Risk: Boil-off gases can displace 

oxygen in confined spaces. 

 Pressure Build-up: Trapped liquid can expand 

rapidly, leading to vessel rupture. 

 Material Failure: Metals and seals become brittle at 

cryogenic temperatures. 

Safety Tip: 

Always treat every cryogenic vessel as a potential 

pressure source — even when it appears empty. 



Section 1:  

Personal Protective Equipment (PPE) 

 

Required PPE for Cryogenic Handling: 

✅ Cryogenic gloves (loose-fitting, insulated) 

✅ Face shield + safety goggles (anti-fog) 

✅ Apron or lab coat (non-absorbent material) 

✅ Full-length pants and closed-toe safety shoes 

Best Practices: 

 Avoid wearing watches, jewelry, or any item that may 

trap liquid. 

 Replace damaged gloves immediately. 

 Always test PPE for stiffness or cracking before use. 

Safety Reminder: 

Even brief contact with cryogenic liquid or vapor can 

cause cold burns — never underestimate near-field 

exposure. 

 

 

 



Section 2: 

Handling, Transfer & Storage Safety 

 

Safe Handling Practices: 

 Use vented, rated containers for liquid transfer. 

 Open valves slowly to minimize pressure surges. 

 Keep all operations in well-ventilated areas. 

 Do not lean directly over open dewars or transfer 

lines. 

Storage Guidelines: 

 Keep dewars upright on firm, level surfaces. 

 Maintain clearance from walls, heat sources, and 

electrical panels. 

 Regularly inspect safety relief valves and vacuum 

insulation. 

 Label all storage areas with appropriate hazard 

signage. 

Safety Tip: 

Never trap cryogenic liquid between closed valves — it 

can expand over 700 times in volume during warm-up. 



Section 3: 

Emergency Procedures 

 

In Case of a Leak or Spill: 

1  Evacuate the area immediately. 

2  Do not touch frosted valves or surfaces. 

3  Ventilate the space before re-entry. 

4  Notify the designated safety officer or control room. 

First Aid Measures: 

 For frostbite: Do not rub affected skin. 

 Gently warm with lukewarm (not hot) water. 

 Seek medical attention immediately. 

Fire or Oxygen-Enriched Area: 

 Isolate source if safe to do so. 

 Evacuate and follow emergency response plan. 

 

 

 

 



Section 4: 

Key Do’s and Don’ts 

 

Do’s ✅ 

✔ Follow startup and shutdown procedures carefully. 

✔ Keep daily logs of temperature and pressure. 

✔ Use only cryogenic-rated hoses and valves. 

✔ Train all personnel before handling cryogens. 

 

Don’ts ❌ 

✖  Never use glass containers for cryogenic liquids. 

✖ Don’t block or cap vent lines. 

✖ Don’t pour liquid nitrogen on the floor to “evaporate.” 

✖ Never work alone during cryogenic transfer operations. 

 

 

 

 

 



Section 5:  

Safety — The Foundation of Every 

Cryogenic Operation 

 

Safety in cryogenic systems is not a checklist item — it’s a 

continuous culture of awareness and discipline. 

By following these best practices, you reduce the risk of 

accidents, equipment failures, and downtime, ensuring 

long-term system reliability. 

At Satya Cryogenic Consulting, we’re dedicated to 

transforming complex industrial processes into accessible, 

digital knowledge — empowering engineers and operators 

to work safer, smarter, and faster. 

📥 Download & Share: 

Get your free printable PDF or infographic from: 

👉 [Satya Cryogenic Consulting Website / Resource Page] 
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