
Appendix 6B

Miscellaneous guidelines

and instructions

This appendix contains the following attachments:

6.5A
Emergency treatment

6.5B
Normal boiling points of cryogenic fluids

6.5C
Liquid oxygen (LOx)

6.5D
Liquid hydrogen (LH2)

6.5E
Liquid nitrogen (LN2)

Recommended emergency treatment for cold-contact burn until medical assistance is available:

· Remove any clothing that may restrict the circulation to the frozen area unless it is frozen to the skin. 

· Do not rub frozen tissue as damage may result. 

· As soon as practical, place the affected part of the body in a warm-water bath.

· Never use dry heat to warm a cold-contact burn.

· The victim should be in a warm room if possible.

· If exposure is massive, body temperature will drop and total immersion in a warm water bath will be necessary.  Don’t warm rapidly.  Thawing may require from 15 to 60 minutes and should be continued until the pale blue tint of the skin becomes pink or red.

· Warm drinks and food may be administered to a conscious victim. 

· DON’T give alcoholic beverages or allow an injured person to smoke since both decrease the blood flow to the frozen tissues.

NOTE:
A cold-contact burn victim requires immediate professional medical treatment.  The injured person will be transported immediately to the nearest professional medical facility.
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Properties and Characteristics:

· Normal Boiling Point:  -297(F (90 degrees Kelvin)

· Appearance:  pale blue

· Toxicity:  toxic to humans

· Vapor Density:  .279 lb/ft3 (about one-fourth that of air)

Material Incompatibility:

· Causes organic materials to react violently when ignited

· Can detonate powdered organic materials

Flammability:  Non-flammable; however, it can rapidly increase rate of burning in a fire

Safety and Handling:

· Avoid skin or eye contact.

· Use proper storage and handling equipment.

· Provide adequate ventilation.

· Prevent sources of ignition.

· Obtain a thorough knowledge of this material before handling.

· Use the "buddy" system when handling.

Major Hazards:

· Fire:  Remember that oxygen/fuel mixtures ignite readily and may explode.  Materials that burn in air usually burn much faster in oxygen; materials which do not normally burn in air may burn in oxygen.

· Exposure:  Cold gas or liquid may cause skin and eye injuries similar to burns.

· Extreme cold can condense LO2 and LN2 on uninsulated surfaces, adding to local fire hazards.  The condensed LO2 can react with oil and grease to cause a fire.

Precautions:

	In case of . . .
	Take these actions . . .

	Spill or Leak
	Shut off source(s) of ignition.  No smoking or use of traffic control flares permitted.  Keep unnecessary personnel away from area.  DO NOT walk on or roll equipment over spill area until frost has disappeared.  Use proper clothing (gloves, face shield, etc.) to enter spill area.  Shut off source(s) of supply by using proper equipment.  Fog in form of condensed moisture usually indicates water vapor.

	Fire
	Use water to spray container that is exposed to fire.  If substantial parts of container insulation jacket and insulation are gone, vacate general area immediately (explosion hazard).

	Exposure
	Thaw frosted parts with water.  Get prompt medical attention.  Air clothing thoroughly for 30-60 minutes before smoking or approaching any source of ignition.


Properties and Characteristics:

· Normal Boiling Point:  -423(F (20 degrees Kelvin)

· Appearance:  colorless, odorless

· Toxicity:  non-toxic

· Vapor Density:  .083 lb/ft3 (about one-fourteenth that of air)

Material Incompatibility:  not corrosive nor significantly reactive

Flammability Limits in Air by Volume (H2 GAS):  4.0% to 74.2% 

Safety and Handling:

· Avoid contact with eyes and skin.

· Use proper storage and handling equipment.

· Provide adequate ventilation. 

· Prevent sources of ignition. 

· Obtain a thorough knowledge of this material before handling. 

· Use the "buddy" system when handling

Major Hazards:

· Fire:  LH2 is extremely flammable.  Hydrogen-air mixtures are readily ignited and may be explosive in confined spaces.  Flames are invisible.  Hydrogen can self-ignite if rapidly released in large volumes.

· Exposure:  Cold gas or liquid may cause skin or eye injuries similar to frostbite.  Though vapor is not toxic, breathing it may cause sudden unconsciousness because of lack of oxygen.

Precautions:

	In case of . . 
	Take these actions . . 

	Spill or leak
	Shut off source(s) of ignition.  No smoking or use of traffic control flares permitted.  Be aware that invisible flames may be present.  Keep unnecessary personnel away from area.  Self-contained breathing apparatus and gloves are required to enter spill area.   Shut off source(s) of supply by using proper equipment.  Fog in form of condensed moisture usually indicates water vapor.

	Fire
	Permit escaping hydrogen to burn if flow cannot safely be shut off.  Spray tank with water if it is exposed to fire.  If substantial part of insulation jacket and insulation are gone, immediately vacate general area (explosion hazard).

	Exposure
	Remove victim(s) to fresh air.  If not breathing, administer CPR; provide oxygen as appropriate.  Thaw frosted areas with water.  Get medical attention promptly.


Properties and Characteristics:

· Normal Boiling Point:  -320(F (77 degrees Kelvin)

· Appearance:  colorless, odorless

· Toxicity:  non-toxic to humans

· Vapor Density:  .288 lb/ft3 (about one-fourth that of air)

Material Incompatibility:  non-corrosive
Flammability:  non-combustible

Safety and Handling:

· Avoid contact with eyes and skin.

· Use proper storage and handling equipment.

· Provide adequate ventilation.

· Obtain a thorough knowledge of this material before handling.

· Use the "buddy" system when handling.

Major Hazards:

· Fire:  LN2 is inert and will not burn.

· Exposure:  Vapor is not toxic, but breathing may cause sudden unconsciousness because of lack of oxygen.  Cold gas or liquid may cause skin and eye injuries similar to burns (frostbite).

Precautions:

	In case of . . .
	Take these actions . . .

	Spill or Leak
	Keep unnecessary personnel away.  Appropriate personnel required.  Use appropriate self-contained breathing apparatus in spill area.  Fog in form of condensed moisture usually indicates vapor area.  Shut off leak source(s) of supply using proper equipment.

	Fire
	Nitrogen can help put out fire.  Spray tank with water if it is exposed to fire.

	Exposure
	Remove victim(s) to fresh air.  If not breathing, apply artificial respiration and oxygen.  Thaw frosted areas with water.  Get medical attention promptly.
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