INDIANA UNIVERSITY
Laboratory Safety Guideline
Compressed Gases
Introduction
A compressed gas is any material or mixture having an absolute pressure exceeding 40 psi
(pounds per square inch) at 70°F or, regardless of pressure at 70°F, having an absolute
pressure exceeding 104 psi at 130°F, or any liquid material having a vapor pressure exceeding
40 psi absolute at 100°F as determined by American Society for Testing and Materials (ASTM)
Test D-323, including those dissolved or liquefied by compression or refrigeration.
Compressed gases in cylinders have dual hazards: 1) the hazardous properties of the chemical
and 2) the high pressure hazard of the cylinder. Cylinders should be handled as potential highenergy sources with the ability to explode and/or become a projectile. Prudent safety practices
should be followed when handling compressed gases since they expose workers to both the
chemical and physical hazard of the compressed gas.
Personal Protection
•
•

Safety glasses with side shields (or safety goggles) and other appropriate personal
protective equipment must be worn when working with compressed gases.
Compressed gas cylinders also pose a crush hazard to hands and feet.

Labeling
•
•
•

All compressed gases must be marked with a label that clearly identifies the contents.
Do not accept cylinders with unidentifiable contents.
Carefully read the label before using or storing compressed gases.
Maintain the MSDS for the gas on site. The MSDS will provide any special hazard
information.

Cylinder Use
•

•
•

•
•
•

All cylinders should be checked for damage prior to use. Do not repair damaged
cylinders or valves. Damaged or defective cylinders, valves, etc., should be taken out of
use immediately and returned to the manufacturer/distributor for repair.
Cylinders of toxic, flammable, or reactive gases should be stored and used in a fume
hood, gas cabinet, or with local ventilation.
The main cylinder valve shall be the only means by which gas flow is to be shut off. The
correct position for the main valve is all the way on or all the way off. Partially open
valves will leak gas past the valve packing and past the stem.
Open the cylinder valve slowly. When practical, never turn main cylinder valve more than
a quarter turn.
Cylinder valves should never be lubricated, modified, forced, or tampered.
A pressure-regulating device shall be used at all times to control the flow of gas from the
cylinder.
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•

•
•

•
•
•

•

Always use the correct regulator and fittings. Appropriate regulators (and not simple
on/off valves) should be used on each gas cylinder. The Compressed Gas Association
(CGA) specifies fitting threads and the configuration of valve outlets for each family of
gases to avoid improper use. Adaptors and homemade modifications are prohibited. Do
not use a regulator adapter.
Always get prior approval of a procedure while setting up a system and before beginning
to assure that the proper equipment is being utilized.
Never use grease or lubricants on any portion of an oxidizing gas system (i.e. oxygen).
Do not lubricate an oxygen regulator. Oil or grease on the high pressure side of an
oxygen cylinder can cause an explosion.
After connecting a cylinder, check for leaks at connections. Periodically check for leaks
while the cylinder is in use.
Regulators and valves should be tightened firmly with the proper size wrench. Do not
use adjustable wrenches or pliers because they might damage the nuts.
Rapid release of a compressed gas should be avoided because it will cause an
unsecured gas hose to whip dangerously and also may build up enough static charge to
ignite a flammable gas.
Cylinders should never be bled completely empty. Leave a slight pressure to keep
contaminants out.

Storage
•
•
•

•

•

•
•
•
•
•

Gas storage areas must be posted with appropriate warning
signs.
All gas cylinders must be secured (full or empty).
Vertical cylinders should be rigidly secured to a substantial
structure at 2/3 the height of the cylinder. Properly secured
cylinders may be stored horizontally.
Do not store full and empty cylinders together. Backflow can
occur when an empty cylinder is mistakenly attached to a
pressurized system. This could possibly form an explosive
mixture.
Only two cylinders per restraint are allowed in the laboratory and
only soldered link chains or belts with buckles are acceptable.
Cylinder stands are also acceptable but not preferred.
Cylinders may be nested in bulk storage areas if they are
arranged properly and secured.
Use suitable racks, straps, chains or stands to support cylinders.
When storing or moving cylinders the main valve must be closed and the valve stem
protected with the safety cap in place.
Stored cylinders must be separated according to their hazard class. A fire wall or 20 feet
of separation must be used to separate oxidizing gases from organic gasses.
Cylinders should not be located where objects may strike or fall on them.
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•
•
•

•
•
•

Cylinders should not be stored in damp areas or near salt, corrosive chemicals, chemical
vapors, heat, or direct sunlight.
Corrosive gas cylinders should be returned to the manufacturer every two years to avoid
leaking valves due to corrosion.
Anhydrous hydrogen fluoride (and hydrogen bromide) must be returned to the
manufacturer every two years. The gas reacts with the carbon steel and forms hydrogen
gas and iron fluoride and will over-pressurize and rupture over time releasing hydrogen
and the remaining contents.
Cylinders stored outside should be protected from the weather.
Do not expose cylinders to temperature extremes. Cylinders should not be placed near
heat or where they can become part of an electrical circuit.
Cylinders should not be exposed to temperatures above 50 ºC (122 ºF). Some rupture
devices on cylinders will release at about 65ºC (149 ºF). Some small cylinders, such as
lecture bottles, are not fitted with rupture devices and may explode if exposed to high
temperatures.

Cylinder Transportation
•
•
•
•
•
•
•

All cylinders must be fitted with safety valve covers before they are moved.
Handcarts shall be used when moving gas cylinders.
Three or four wheeled carts are more stable and should be used to move cylinders.
Cylinders must be chained to the carts.
Do not roll or drag cylinders, even for short distances.
Do not lift cylinders by the protective safety cap.
Use freight elevators whenever possible.

Special Precautions
Special precautions must be followed for safe storage and handling of certain gasses.
Flammable Gases
•
•
•
•
•
•

Flammable gasses should be stored away from sources of ignition.
No more than two cylinders should be manifolded together; however several instruments
or outlets are permitted for a single cylinder.
Valves on flammable gas cylinders should be shut off when the laboratory is unattended
and no experimental session is in progress.
Flames involving a highly flammable gas should not be extinguished until the source of
the gas has been safely shut off; otherwise it can reignite causing an explosion.
Bond and ground all cylinders, lines, and equipment used with flammable compressed
gases.
Check valves must be utilized on oxygen and flammable gas systems to avoid backflow
and potential explosions.

By: Christopher E. Kohler, Certified Chemical Hygiene Officer
Office of Environmental, Health, and Safety Management

1514 E. Third Street

Bloomington, IN 47405

(812) 855-6311

www.ehs.indiana.edu

INDIANA UNIVERSITY
Laboratory Safety Guideline
Compressed Gases
Acetylene Gas Cylinders
Acetylene gas is shock sensitive above 70 PSI. To permit safe storage in compressed gas
cylinders the acetylene gas is dissolved in acetone and injected into a porous media inside
the cylinder. If stored on the side the acetone will fill the headspace beneath the cylinder
valve and can discharge when the valve is opened. Also, the gaseous acetylene in the
headspace below the valve is shock sensitive.
•
•
•
•
•

Never strike an acetylene cylinder with a wrench or hammer to loosen the fittings.
Always store acetylene cylinders in the upright position.
Do not use an acetylene cylinder that has been stored or handled in a non-upright
position until it has remained in an upright position for at least thirty minutes.
A flame arrestor must protect the outlet line of an acetylene cylinder.
Compatible tubing should be used to transport gaseous acetylene. Some tubing like
copper forms explosive acetylides.

Lecture Bottles
Typically, compressed gas cylinders are owned by the gas manufacturer but lecture bottles
become the property of the purchaser which can make the disposal process complicated,
expensive, and even dangerous if done improperly.
To avoid costly disposal fees, lecture bottles should only be purchased only from suppliers
that will accept returned bottles (full or empty). Contact the supplier before purchasing
lecture bottles to ensure they have a return policy.
Lecture bottles should be dated upon initial use and sent back to the supplier after one year
to avoid accumulation of old bottles.
•
•
•
•
•

All lecture bottles should be marked with a label that clearly identifies the contents.
Lecture bottles should be stored according to their hazard class.
Lecture bottles, which contain toxic gases, should be stored in a ventilated cabinet.
Lecture bottles should be secured to protect them from rolling or falling. Use lecture
bottle stands, storage boxes or buckets to assist.
Lecture bottles should not be stored near corrosives, heat, direct sunlight, or in damp
areas.
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Cylinder Markings
Cylinder markings can provide important information about the size, age, and history of
compressed gas cylinders.

1. DOT or ICC marking may appear - new manufacture must read "DOT." 49 CFR 171.14.
"3AA" indicates cylinder specification in 49 CFR 178.37."2015" is the marked service
pressure.
2. Serial number - no duplications permitted with any particular symbol-serial number
combinations.
3. Symbol of manufacturer, user, or purchaser.
4. "6 56" date of manufacture. Month and year. "ø" disinterested inspector's official mark.
5. Plus mark (+) indicates cylinder may be 10% overcharged per 49 CFR 173.302(c).
6. Retest dates. Note: A cylinder may remain in service beyond the required 5 or 10 year retest
interval until it is emptied. (Anhydrous hydrogen fluoride MUST be returned or disposed
in two years.)
7. 5 pointed star indicates ten year retest interval. See 49 CFR 173.34(e)(15).
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Cylinder Sizes
Understanding cylinder sizes is important for determining what is needed for a specific
application. Use the minimum cylinder size necessary for the intended purpose to avoid the
following conditions:
• Avoid cylinder rental charges by using the appropriate amount of gas and returning
cylinders when they are empty.
• Avoid cylinder rental charges and dangerous conditions by not purchasing more than is
needed and saving the remainder for future use.
• Corrosive gasses will erode the valve mechanism and begin to leak.
• Chlorine will form salt deposits that can plug the valve openings.
• Anhydrous hydrogen fluoride (and hydrogen bromide) will react with the steel to form
iron fluoride and hydrogen gas which will over-pressurize the cylinder and rupture over
prolonged periods of storage.
• Hydrogen cyanide has a 90 day shelf life and must be returned to avoid rapid
polymerization within the container.
Reference charts are useful for determining the cylinder size based in the identification
markings found on the cylinder.
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