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Cryogenic Materials

Two most common cryogenic materials encountered are solid carbon dioxide and liquid nitrogen.  Solid carbon dioxide has a temperature around -79oC and liquid nitrogen has a boiling temperature at -169oC.  

Both are cold enough to cause severe “burns” on prolonged contact.  

1. Never store these materials closed containers.  Both evaporate continuously in normal use and storage.  The transition from liquid to gas phase is accompanied by large increases in volume, which may lead to explosive rupture of the container. 

2. While neither carbon dioxide nor nitrogen is toxic in the usual sense, they are both capable of causing asphyxiation.  The chest freezer where the dry ice is stored often becomes full of carbon dioxide gas.  Care should be taken to avoid inhaling this gas when removing dry ice from storage.

3. The greatest danger with these extremely cold substances is that of receiving “cold” burns from contact from them.  Dry ice is the warmer of the two and being a solid it is less likely to burn than liquid nitrogen.  However solid carbon dioxide should never be handled with bare hands.  Suitable scoops or thick fabric gloves should always be used. Liquid nitrogen, because of its intense cold, and because it is a liquid, is far more dangerous.  

4. Splashes of liquid nitrogen represent a considerable eye hazard, therefore protective goggles should be worn when decanting and transferring this material.  

5. Brief contact of liquid nitrogen with the bare skin results in a layer of vapour forming between the skin and the liquid, and this has an initial insulating effect.  However, this barrier quickly breaks down, the liquid nitrogen wets the skin and a burn results.  Where skin is covered with fabric, the fabric immediately gets wet and the skin is burnt at once.  

For this reason, porous or fabric gloves should never be worn when handling liquid nitrogen.  Loose leather mitts are the safest form of hand protection as they can be quickly shaken off in an emergency.

6. With both liquid nitrogen and solid carbon dioxide wet hands and clothing add greatly to the chance of being burnt.  The water will provide a better path of heat transfer, and turning to ice, cement the skin to the cold surface.

The first aid for all these cold burns is the prompt immersion in cool, not hot, water.

7. When thawing vials that have been stored in liquid nitrogen Perspex face protection must be worn.  Any liquid nitrogen that has found its way into the vial will revert to gas very quickly, and the subsequent pressure rise is likely to result in an explosion if the vial has been weakened.
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