DIVISION OF INFORMATION AND COMMUNICATION SCIENCES


Risk Assessment – Experiment/Task/Process

To be completed if there is no standard operating procedure/safe work method available for the experiment or task. Prior to completing this please ensure you read the ICS Hazardous Substances Policy.

Assessor (print):… R.Dunford…. Phone: …8971……  Date: 6/9/2006

Location(s) of Experiment: …E6A in front of foyer.....

Description of Experiment/Task/Process 

Ice cream will be made by mixing milk, cream, sugar and flavourings and pouring in liquid nitrogen to freeze the mixture.  The ice cream will be dispensed to the general public at Open Day 2006 on Sat 9th September 2006.

Equipment/Services to be used 

20L liquid nitrogen storage dewar, 5L liquid nitrogen dispensing dewar, 20L liquid nitrogen, metal bowls, wood/metal spoons, goggles, gloves, face shield and apron, electric mixer, fresh milk, cream, castor sugar, flavourings (chocolate or strawberry syrup, frozen or tinned fruit) and ice cream cones.

Substances to be used:

	Substance Name


	MSDS  Yes/No

	Hazardous? Yes/No

	Risk Assess’t Date

	Nature of Hazard

	Liquid nitrogen
	Y
	N
	7/9/05
	frost bite, spills and asphyxiation.

	Food
	N
	N
	
	biological contamination, contamination from the dewar




Controls to be applied to reduce risks: 


New liquid nitrogen storage and transfer dewars were purchased in 2005, to ensure there would be no food contamination.  These dewars are only used for liquid nitrogen used for making ice cream (signage stating this is attached to the dewars).  The dewars (filled with 20L of liquid nitrogen) will be wheeled from their usual storage place in E7B Rm 254 (where they are included in the hazardous substance inventory displayed on the door) and brought down to E6A courtyard just prior to the event (and returned straight after for storage).   Two people with covered shoes will be required for this task as the no-one is permitted to travel in the lift with the filled dewar.  One person will load the dewar (with signage attached stating that no one is to enter the lift) on Level 2, whilst the second person goes to receive the dewar on Level 1.  The dewar will not be left unattended in an small enclosed space.   In the unlikely event that the dewar spills or tips over, the liquid nitrogen will be left to naturally evaporate and the room will be evacuated.  One person with covered shoes, goggles, gloves, apron and face shield will use the tipper to pour liquid nitrogen from the storage dewar to the dispensing dewar.  The person preparing the liquid nitrogen ice cream from the dispensing dewar will wear goggles and gloves.  At all times the public will be kept at least 2 metres away from the liquid nitrogen.  If it is required to refill the 20L storage dewar from the Chemistry liquid nitrogen dewar at F7A, only a trained person will do this.

Three staff members are required (with covered shoes), one to make the liquid nitrogen ice cream, one to dispense the ice cream and one to control the crowds (especially children).  These staff members will have read and signed the standard operating procedure for using liquid nitrogen (attached).  A special splash screen table with plastic sides has been made to ensure the public cannot be splashed by liquid nitrogen during the mixing process.  

The metal bowl, spoons and other utensils used will all be scrupulously clean.  Only metal and wooden utensils will be used as plastic and ceramic will shatter when in contact with liquid nitrogen. The fresh milk, cream and flavourings will be purchased the day before the event and stored overnight in the refrigerator in E6A kitchen.

Before dispensing the ice cream to the public, care must be taken that it is not too cold.  The ice cream must have softened to a gelato consistency.  If it contains hard pieces of ice cream or cannot be spooned out, then it is too cold to be given to the public. 

If an electrical mixer or beater is used, the tag will be checked to see that it has been electrically safety tested in the last 2 years.

In the event of a cold burn, the patient will be taken to the kitchen in E6A and tepid (not HOT) water will be applied.  Staff members will be familiar with the location of the nearest first aid kit.

*******************************************************************************************************

I certify that the risks of this experiment/task/process are negligible or adequately controlled

……………………………………………..

………….……………………………………...

Supervisor: 


Date: ………

Lab Manager:

Date……………

(Print name)





(Print name)
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Division of Information and Communication Sciences
STANDARD OPERATING PROCEDURE FOR

LIQUID NITROGEN HANDLING
INTRODUCTION

The safe handling and use of liquid nitrogen in dewar flasks is largely a matter of knowing the potential hazards and using common-sense procedures based on that knowledge. There are two important properties of liquid nitrogen that present potential hazards:

1)
It is extremely cold. At atmospheric pressure, liquid nitrogen boils at -196 C. Contact of liquid nitrogen or cold gas with the skin or eyes may cause serious freezing (frostbite) injury. The extremely low temperature can freeze human flesh very rapidly.  The gas issuing from the liquid is also extremely cold.  Delicate tissue, such as that of the eyes, can be damaged by an exposure to the cold gas which would be too brief to affect the skin of the hands or face.

Never allow any unprotected part of your body to touch objects cooled by liquid nitrogen. Such objects may stick fast to the skin and tear the flesh when you attempt to free yourself. Use tongs to withdraw objects immersed in the liquid, and handle the object carefully.

Wear personal protective equipment, such as goggles, face shield, gloves and an apron.
2)
Very small amounts of liquid vaporize into large amounts of gas. One liter of liquid nitrogen becomes 24.6 cu. ft. (0.7 m3) of gas.  Nitrogen gas can cause suffocation without warning. As the liquid evaporates, the resulting invisible gas tends to displace the normal air from the area. In closed areas, excessive amounts of nitrogen gas reduce the concentration of oxygen and can result in asphyxiation. Because nitrogen gas is colorless, odorless and tasteless, it cannot be detected by the human senses and will be breathed as if it were air. Breathing an atmosphere that contains less than 18 percent oxygen can cause dizziness and quickly result in unconsciousness and death.

Store and use liquid nitrogen only in a well-ventilated area.
TIPPING FROM A STORAGE DEWAR

· Use only suitable containers which have been designed for storing liquid nitrogen.  Even these special containers should be filled slowly in order to minimize the internal stresses that occur when any material is cooled.
· Gloves and goggles (safety glasses without side shields do not give adequate protection) are to be worn at all times when handling liquid nitrogen. 

· When handling large quantities, a full length apron will minimize the chance of a spill going into your shoes, where it might destroy some cubic centimeters of flesh before you can get your shoes and socks off. Persons using a tipper to dispense liquid nitrogen must wear a full face shield over goggles, gloves, full length trousers/pants or a full length apron, and footwear that covers the entire foot.

· Inadequate venting can result in excessive gas pressure which could damage or burst the container. Use only the loose-fitting necktube core supplied or one of the approved accessories for closing the necktube. Check the unit periodically to be sure that venting is not restricted by accumulated ice or frost.  Do not cover or plug the entrance opening of any liquid nitrogen dewar. 

· Use only small, easily handled dewars for pouring liquid.

· Do not overfill containers. Filling above the bottom of the necktube (or specified maximum level) can result in overflow and spillage of liquid when the necktube core or cover is placed in the opening.

· Never use hollow rods or tubes as dipsticks. When a warm tube is inserted into liquid nitrogen, liquid will spout from the bottom of the tube due to gasification and rapid expansion of liquid inside the tube. Wooden or solid metal dipsticks are recommended; avoid using plastics that may become very brittle at cryogenic temperatures.

· Condensed moisture or frost on the outer shell of a dewar and abnormally rapid evaporation of the liquid nitrogen are indications of vacuum loss.

TRANSPORTING A STORAGE DEWAR

· When transporting a liquid nitrogen container, maintain adequate ventilation and protect the unit from damage.

· Use a trolley to transport the container.  Plan your route so that you take the container down ramps and avoid uneven ground.  Keep one hand on the container at all times.
· Do not travel in a lift with a liquid nitrogen dewar (due to the risk of asphyxiation in a confined space).  Place a notice on the back wall of the lift warning people not to enter the lift while the dewar is present and ask a second person to collect the dewar.  

REFILLING A STORAGE DEWAR
· Only persons who have been trained by the Division of ELS (Keith Tonkin) can have access to a key to enable them to dispense nitrogen from the large tank in F7A.   The safe operating procedure (kept in the folder near the protective equipment) must be followed.

SPILLAGE/DISPOSAL

· Never dispose of liquid nitrogen in confined areas or places where others may enter.

· Disposal of liquid nitrogen should be done outdoors in a safe place. Pour the liquid slowly on gravel or bare earth (not the pavement) where it can evaporate without causing damage. 

FIRST AID

· If a person seems to become dizzy or loses consciousness while working with liquid nitrogen, move to a well-ventilated area immediately. If breathing has stopped, apply artificial respiration.  Call an ambulance immediately.  Keep warm and at rest.

· Cold burns to skin: If exposed to liquid or cold gas, restore tissue to normal body temperature 370C as rapidly as possible, by irrigating with tepid water (30-350C) (or tap water) for 15-30 minutes. Avoid direct heat, under no circumstances should the water be over 44 0C, nor should the frozen part be rubbed either before or after rewarming. Apply sterile dressing and treat as a thermal burn.  Remove or loosen clothing that may constrict blood circulation to the frozen area. Call a physician. The patient should neither smoke, nor drink alcohol.

· Eye: Immediately flush with tepid water in large quantities, or with a sterile saline solution.  Seek medical advice. 

Written by:  Regina Dunford       Date:  6/9/2006                       Review date:   6/12/2008 











(MSDS expires)

Signed by Labmanager:  ...................

Date: ...................

Chemical/Substance Name:    Liquid nitrogen                   Location: E7B  Room .............

	I declare that I have read and understand the standard operating procedure.
	I am satisfied that the risks are not significant and/or are adequately controlled.
	

	User name
	User signature
	Supervisor or Lab manager
	Signature
	Date

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


� If not in relevant Laboratory Register of Hazardous Substances search Infosafe or request from Manufacturer. 


� If yes go to next column. If no, no further action is required for this chemical.


� If risk Assessment is available you must read and understand it. If not available or the date is more than five years old complete the Risk Assessment – Hazardous Substances form. 





Risk Assessmen liquid nitrogen ice cream

