Liquid Nitrogen Withdrawal Standard Operating Procedure
Equipment Required:
· Face shield
· Cryogenic gloves

· Metal clad dewar flask or plastic dewar flask
· Brass diffuser (optional)
Precautions
· Liquid Nitrogen is cryogenic inert fluid.  It has a boiling point of -195.8 oC, and can cause rapid freezing or frostbite on skin tissues and eyes. Avoid prolonged skin contact with liquid nitrogen or contact with apparatus at liquid nitrogen temperature.
· Use appropriate personal protective equipment such as cryogenic gloves, splash goggles, and face shield in addition to mandatory laboratory dress code.
· Do not work with liquid nitrogen in enclosed spaces or areas with low levels of ventilation.
· Do not store or transport liquid nitrogen in enclosed containers. During evaporation, the pressure will buildup inside liquid nitrogen storing containers. Appropriate pressure relief containers for storing and transporting are required. 
· Dewar flasks create vacuum during cooling or storing liquid nitrogen between two insulating walls. Inspect the Dewar flasks prior to usage for cracks, etc. as they can cause implosion when they rupture. Be very careful when handling Dewar flasks.
· Pressure relief container will vent nitrogen gas if the pressure inside the container exceed the maximum limit. Do not restrict pressure relief devices on dispensers or large Dewar.
Setup

50L Dewar flask should be at operating pressure (~10 PSI) with both liquid and vent valves in the closed position.  Dewar flask to be filled should be placed on the ground during filling.  Cryogenic gloves, splash goggles, personal protective equipment, and face shield are mandatory during liquid nitrogen filling.
Filling
1) Hold end of withdrawal hose with diffuser attached in Dewar flask.
To avoid implosion of Dewar flask, do not allow hose or diffuser to touch sides (walls) of Dewar flask. Hold the hose steady as it will move during liquid nitrogen withdrawal. 
2) Open liquid valve on withdrawal device side (black handle labelled “liquid”).
3) Fill container to desired level.
Nitrogen will boil off as flask reaches temperature of liquid Nitrogen.  It is advisable to fill slightly over desired level. DO NOT overfill the container. 
4) Close liquid valve on withdrawal device. 
5) Place withdrawal hose through 50L dewar flask handle for storage.
Liquid Nitrogen diffuser is made from brass material. It is very brittle when exposed to liquid nitrogen.  Be extremely careful when storing the diffuser.
Cleanup
1) Move/push 50L Dewar back to storage area.
2) Store personal protective equipment back in storage area.
3) Fill up liquid nitrogen logbook. 

