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Associated Hazards

Explosion, fire or depressurization (leaks) resulting in injuries, asphyxiation, intoxication, poisoning, suffocation, burns, crush injuries, strains, abrasions, falls, lethal projectiles, injuries to back, hands, feet, eyes, face and ears
Mandatory Requirements
Training
1. Transportation of Dangerous Goods

2. WHMIS

3. Use of a respirator

4. Safe Handling and Storage of Compressed Gases (1992) – a Compressed Gas Association video. 

5. Read the MSDS for each gas being handled

6. Review of Standards for Visual Inspection of High Pressure Aluminium Compressed Gas Cylinders. CGA C-6.1.

Personal Protective Equipment

1. Dolly fitted with a strap or chain

2. Tools approved by the manufacturer

3. Appropriate placard or a sign

4. Respirator – in the case of toxic gases

5. Teflon tape or similar inert material – for repairing leaks

6. Transportation sleeves, in the case of aluminium Nitrogen cylinders. 

7. Sturdy work gloves are recommended for handling cylinders
8. Steel toe shoes/boots

Procedure
Procurement and Receiving

1. Purchase minimum quantities needed.

2. Availability of safety materials required to respond to an emergency (safety shower, eyewash station, hand washing facilities, first aid station, fire extinguisher and PPE).

3. DO NOT DRAG, SLIDE OR ROLL CYLINDERS

4. Ensure that the cap on each cylinder is secure. Except for cylinders on wheels and fitted with carrying handles (argon, propane, nitrogen), all cylinders without caps should be rejected or returned to the supplier.

5. Each cylinder must have a suppler label indicating contents, lot number, a WHMIS label and a TDG label.

6. Physically inspect cylinders for any signs of damage; i.e. leakage (odours, hissing sounds) or possible dents, burn marks, corrosion. This is particularly important for aluminium Nitrogen cylinders as they are more susceptible to abrasion and punctures. Damaged cylinders must be rejected and returned to the supplier.

7. Identify and label all cylinders for which the contents are uncertain/unknown and advise the supplier who will be responsible for disposing of the contents.

8. Current Material Safety Data Sheet (MSDS) must be available for each gas.

9. Enter the serial number and contents of each cylinder in a register upon receipt.

10. Place defective cylinders under a hood sufficiently high for them to be in an upright position (if such a hood is available), label the hood and advise the supplier. In the absence of a sufficiently large hood the cylinders must be placed outdoors, and separately attached to a rack in a secure area until the supplier comes to pick them up.

Storing

1. Store cylinders in a secure, dry, and well ventilated location.  All cylinders must be secured with chains or clamps until used.  They must also be stored away from normal and emergency exits, far from heat or flame sources, with the valve cap securely in place. Post NO-SMOKING or OPEN FLAMES signs in the storage and use areas. 

2. Separate cylinders according to whether their contents are inert, flammable (combustible), oxidizing or reactive, ensuring that the latter two classes of gas are stored a safe distance away from combustible materials or products that can react with these gases. The safe distance varies with the type of gas, but storage of one cylinder should be at least one meter apart from a cylinder of another class; and a further distance if more cylinders are involved.  This information is available from NFPA or National Fire Code.  Determining the distance is complicated and depends on the type of gas(s) involved.

3. Cylinders of oxygen, nitrogen, argon, acetylene or any other liquid gas under pressure should always be stored, transported and used only in an upright position.

4. Store cylinders in an upright, secured position using chains, clamps, straps or bars, in rows no more then two deep. 

5. Clearly mark empty cylinders as such and store them separately from full cylinders with their valves securely closed and their caps firmly in place. 

6. Ensure strict material management (i.e. inventory control, identification, stock rotation).  Follow first in, first out approach when removing cylinders in order to prevent full cylinders from being stored for excessive periods of time.

7. Keep the storage area clean and clear of debris.  Maintain clear access routes to cylinders.

8. Gas cylinders not being used should be returned to storage.

9. Remove the safety cap and inspect the cylinder and its valve before storing it. A cylinder showing signs of corrosion or carrying a damaged cap must be put aside and returned to the supplier.

10. Place defective cylinders under a hood sufficiently high for them to be in an upright position (if such a hood is available), label the hood and advise the supplier. In the absence of a sufficiently large hood the cylinders must be placed outdoors, and separately attached to a rack in a secure area until the supplier comes to pick them up.

11. Partially filled cylinders returned to stores from the field must be tagged with the remaining pressure.

Transporting and Handling

1. Protect cylinders from physical damage and transport upright using specially designed hand truck or cart.  Do not roll, drag or slide cylinders.

2. Use a dolly fitted with a strap or chain to transport cylinders that exceed 40 pounds (18 kg) and place them in an upright position. Four-wheel (self-stabilizing) trolleys are the safest and recommended for transport on smooth floor surfaces.

3. Use personal protective equipment including gloves, safety glasses, lab coat, steel-toed boots and have a respirator available.

4. Maintain a minimum supply of gases stored in laboratories.

5. Anyone transporting gas cylinders by road or by water must receive special training (WHMIS, First Aid and Spill Training) and be qualified in accordance with the Transportation of Dangerous Goods Act and Regulations.

6. Cylinders transported by vehicle must be secured by a vehicle bracket/tie down system.

7. Clearly identify emergency contact number / person in case of accident.

8. Ensure that the gas cylinder cap is securely tightened before handling or transporting it. 

9. Only cylinders fitted with a special trolley may be moved without caps or with a regulator attached (e.g., cooled argon, welding equipment, oxygen and compressed air for life-support or diving)

10. Cylinders of oxygen, nitrogen, argon, acetylene or any other liquid gas under pressure should always be transported in an upright position.

11. Ensure that cylinders cannot fall or come into violent contact with each other.

12. Prevent surface of cylinders from being exposed to excessive friction. This is particularly important in the case of aluminium Nitrogen cylinders. Aluminium cylinders should be transported in specifically designed sleeves.

13. When a cylinder has to be moved only a few feet, such as to the place where it is to be used, it can be rolled on its lower base but never dragged (this would cause friction). In handling or turning the cylinders, they must always be held from the top. The valve cap must always be in place.

14. Always act as if cylinders are full and handle them accordingly.

Connection 

1. Use of personal protective equipment including gloves, safety glasses, lab coat and have a respirator available.

2. Safety showers, eye wash stations, hand washing facilities and fire extinguisher available in close proximity to work and checked on a regular basis.

3. Current Material Safety Data Sheet (MSDS) must be available, read and understood for each gas in use.

4. Gas cylinders are always kept upright except for those containing refrigerant gases, such as Freon, SO2, or ammonia.  Unless otherwise specified by the manufacturer, all acetylene cylinders must be kept immobile for 30 minutes before connecting.

5. Cylinders to be properly secured while in use (i.e. chains, clamps, straps; one per cylinder). Ensure that the cylinder is securely fastened, by a chain or a strap, to a solid rack before removing its cap.

6. Cylinder valve protective cap must remain on until the cylinder is secured against wall or bench and is ready for use.

7. Ensure that the cylinder valve opening is pointing away from the user before connecting.

8. Ensure that the valves of cylinders containing oxidizing gases, such as O2 or NO2, are free from oil or grease before connecting.

9. Closely follow standard operating procedures and methods for connection directions.

10. Use only authorized regulator for the gas contained in the cylinder being used. Only the pressure reducer regulator authorized for the gas contained in the cylinder should be connected to that cylinder.  Never connect it with another cylinder containing a different gas, or with a cylinder containing the same gas but with a different pressure or safety valve.

11. Use only tools approved by the manufacturer.  Adjustable pliers, pipe wrenches or any other tool likely to damage fittings are not recommended.  The regular fitting should be tightened following the manufacturer’s instructions. Fittings must not be tightened in excess of manufacturer’s specifications.

12. Once the pressure reducer regulator is fitted and before using the gas or hooking it up to equipment, check the fittings to ensure there are no leaks. 

13. To prevent reactions and explosions, pressure reducer regulators, gas lines and accessories that have been used to connect to one particular gas must not be used to hook up another gas.

14. Do not use compressed gases near an open flame or source of ignition (sparks), heat or near live electrical wires.

15. Oxygen monitors should be installed in areas where there is a potential hazard of oxygen depletion due to displacement of air from uncontrolled discharge.

16. Maintain appropriate level of housekeeping. 

Use

1. Personnel using compressed gas must be thoroughly familiar with the correct installation and use of regulators; cylinders should be fitted only with those pressure reducer regulators specifically prescribed for their contents.

2. Identify leaks resulting from defective lines or worn fittings using liquids or approved detectors.  Replace worn parts. 

3. Open valve slowly.  If user experiences any difficulty operating cylinder valve, discontinue use and contact supplier.

4. The pressure reducer regulator can be used to detect leaks.  Open the valve and note the pressure. Close it and wait 15 minutes.  If the pressure reducer regulator is gas tight, there will be no pressure drop.

5. Personnel must know the physical, chemical and toxic properties of gases before using them and have read the applicable MSDS in each case.

6. In the case of toxic, reactive or combustible gases, a placard or a sign must be clearly visible specifying the gas being used, the hazards it involves, and the measures to take in the event of an emergency.

7. Always use and dispose of toxic gases under a hood or outdoors.

8. Personnel handling toxic gases must wear appropriate protective equipment (respirators) in the event of leaks or accidents.

9. Gases must be used in well-ventilated areas at all times, particularly where liquefied gas cylinders allow gas overpressure to escape.

10. Do not allow oil, grease or combustible lubricant to enter into contact with the valve, the pressure reducer regulator, lines or accessories of cylinders containing oxidizing or reactive gases.  Only Teflon tape or similar inert material can be utilized to contain a leak.

11. Never try to modify the chemical composition of the contents of a cylinder by introducing impurities into it.

12. Never modify the safety devices of valves, cylinders or pressure reducer regulators. If any such device is defective and results in a significant gas leak, isolate the area where the cylinder is located and take necessary emergency measures.

13. Operate the valves of cylinders containing corrosive gases frequently to prevent their stems from seizing up as a result of corrosion.

14. Melt any ice that may accumulate on the cylinder pressure reducer regulator at ambient temperature with water at a temperature of ( 50(C.

15. Do not use the regulator control handle to stop gas flow from the cylinder. Only the cylinder valve is designed for this purpose.

16. Never use copper tubing to transfer combustible gases such as acetylene. An explosion may occur. Use rubber tubing specially designed for this purpose.

17. To discharge gas into a liquid, always use a non-return valve or liquid valve to prevent the liquid from flowing back or condensing in the cylinder or the regulator.

18. Do not expose gas cylinders to temperatures in excess of 50(C.

19. Some valves used with cylinders containing gas of low molecular weight, such as hydrogen, leak when in maximum open position.  Never modify the valve or the connecting device to stop the leak.  This operation is extremely dangerous and is the sole responsibility of the supplier.

Disposal

1. Label empty cylinders accordingly (MT or empty).

2. Promptly remove from laboratory for return to supplier.

Emergency Procedures

1. Evacuate all Personnel from affected area.

2. If leak is in container or container valve, contact the appropriate emergency telephone number.  Is the emergency number posted by all phones?

3. A leak near combustible or flammable materials may represent a severe fire or explosion hazard.  Eliminate all ignition sources, if safe to do so.

4. Ventilate enclosed areas.  


5. Be familiar fire-fighting measures as indicated on the MSDS, but do not attempt to extinguish any fire unless it is safe to do so.
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