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Safe Use and Storage of Liquid Nitrogen

This document sets out CHP’s guidance for the safe transportation, storage, handling and use of liquid
nitrogen.

Nitrogen is an inert gas at room temperature. It is used as a cryogen in the treatment of certain skin problems.
Cryogenic liquids are used to freeze human tissues and is capable of causing serious, permanent injury if
splashed onto skin or in the eyes.

In its gaseous state, nitrogen is an oxygen depleter and if released into poorly ventilated areas is an
asphyxiant. Nitrogen is odourless, colourless and tasteless, and may produce asphyxia without any sensation
or prior warning. Therefore, any leakage of nitrogen gas or liquid in a confined space such as a room,
passenger or service lift or vehicle must be regarded as very hazardous.

Dewar

A bulk container in which Liquid Nitrogen is stored on site. Typically, this will be a wheeled insulated container,
containing 40 litres of Liquid Nitrogen though other sizes may be in use.

Cryac Gun

A smaller container (typically one litre) used in clinics to dispense Liquid Nitrogen.

Liquid Nitrogen storage vessels must be sited in a secure well-ventilated area and must not be accessible to
patients, the public or any unauthorised persons.
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Appropriate safety hazard notices must be displayed and first aid treatment relating to cryogenic burns must be
available.
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The design of all cryogenic storage vessels allows the limited venting of a small amount of the nitrogen gas
into the atmosphere. This is not a hazard in a well-ventilated area.

Cold burns, frostbite burns

Cold and frostbite burns can occur from direct contact or contact with items cooled by Liquid Nitrogen. The
liquid can freeze human flesh very rapidly. Delicate tissue such as eyes can be damaged by exposure which
would not necessarily affect skin.

Skin can freeze and adhere to Liquid Nitrogen cooled surfaces causing tearing on removal.
Splashes to exposed skin and eyes

Contact through splashing or ejection at high velocity of Liquid Nitrogen could occur should part of Dewar fail
or through formation of an ice plug and subsequent ejection of the plug at high velocity. Risk of impact damage
from ejecting plug and freeze burns from splashes to exposed skin or eyes.

Asphyxiation in confined spaces

Liquid nitrogen rapidly vaporises to gas. By displacing air in a confined space such as a passenger / service lift
or motor vehicle the gas may Kill by asphyxiation. When oxygen concentration in the air is low a person may
become unconscious without warning symptoms.

Effect of cold on lungs

Short duration exposure to gas produces discomfort in breathing, prolonged inhalation of vapour or cold gas
can produce serious effects on the lungs.

Embrittlement of materials

Liquid spillages can cause embrittlement of structural materials such as concrete. Soft materials such as
rubber and plastics become brittle when cooled by Liquid Nitrogen and may shatter unexpectedly.

Manual handling risks

Avoid twisting and poor posture whilst decanting from Dewar into flask or smaller vessel and apply the
principles of best practice (manual handling risk assessment) whilst carrying a flask or smaller vessel.

Lone Working
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Consider the location of liquid nitrogen Dewars and / or where liquid nitrogen is decanted. Should any
authorised person accessing the area have an incident/accident, assess any risks associated with incidents
that could occur out of sight or earshot of others. Risks associated with such a scenario include those
associated with potential delays in response to assist or even the realisation that someone is missing.

Liquid Nitrogen Dewars (containers) must be stored in secure well-ventilated areas not accessible to the
public.

Decanting of Liquid Nitrogen into smaller cryac guns or similar containers is not to be undertaken by anyone
who has not had the proper training.

Appropriate personal protective clothing is to be worn by anyone decanting Liquid Nitrogen from the Dewar to
the Cryac Guns. This includes face protection such as goggles or visor, gloves and closed toe shoes. Gloves
should be made from a suitable material such as leather, which will not absorb spilled Liquid Nitrogen or trap it
against the skin. Sleeves should cover the end of the gloves.

Gauntlet gloves could potentially create issues should there be any likelihood of liquid dripping inside the cuff
and becoming trapped next to the skin.

If a spill should take place, staff should take into account:

- Who may be affected by the spill

- The means of raising the alarm

- Possible escape routes

- The means of isolating the supply of Liquid Nitrogen, especially if supplied from a bulk tank
- The means of preventing access to the area until the oxygen content returns to normal

- The possibility of Liquid Nitrogen affecting other areas (e.g. by penetrating floors, or by accumulating in
ducts).

Should a significant incident occur, attempts at rescue by poorly equipped and untrained rescuers are likely to
lead to more casualties. The supply of Liquid Nitrogen must be isolated and attempts must be made to

ventilate the area (e.g. by opening external doors and windows, but without entering the oxygen-deficient
atmosphere).

In the event of any significant leak of nitrogen gas or liquid the Fire Service must be called as fire-fighters are
the only persons likely to be suitably trained and equipped to deal with the hazards involved. The Fire Service
must be advised that a nitrogen gas leak has occurred. An example of a significant event would be a fault with
the bulk storage Dewar such as a rupture causing uncontrolled release of gas. Incidents must be reported
and, in some instances, will be reportable under the Reporting of Injuries, Diseases and Dangerous
Occurrences Regulations (RIDDOR), clarification on whether it is reportable under RIDDOR can be sought
from your in-house Health and Safety Team or contact your Regional CHP Health and Fire Safety Advisor.



