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DEFINITION OF A THRESHOLD OXYGEN-MIXTURE CONCENTRATION 

REQUIRING SPECIAL CLEANING OF EQUIPMENT  

Scope 

This position statement defines the threshold oxygen-mixture concentration above which special cleaning re-
quirements should be implemented to prevent combustion in equipment systems. This threshold does not ad-
dress all hazards and precautions associated with oxygen-enriched atmospheres. Examples of potential haz-
ards not considered in determining this threshold concentration are as follows: 

– use of hand and power tools or other motor-powered equipment in oxygen-enriched atmospheres; 

– potential combustion of clothing exposed to oxygen-enriched atmospheres; 

– harmful effects of oxygen-enriched atmospheres on human health; and 

– oil lubricated compression in which high pressure air or an inert gas with traces of oxygen can create a 
potential combustion risk with the oil mist/droplets normally present in the system. 

Question 

What threshold oxygen-mixture concentration shall be used as the basis for requiring special system cleanli-
ness? 

Answer 

Equipment systems that are exposed to oxygen concentrations of 23.5 mole % or greater should be specially 
cleaned of residues or contaminants present to reduce the risk of fire, explosion, or promotion of combustion of 
other system components.1  

Cleanliness requirements are established in CGA G-4.1, Cleaning Equipment for Oxygen Service [1]. U.S. De-
partment of Transportation (DOT) aluminum oxygen cylinders shall be cleaned to the requirements of the  
Title 49 of the U.S. Code of Federal Regulations (49 CFR) Part 173.302(b) [2]. 

To further reduce the risk of oxygen-enhanced combustion when special cleaning is required, it may be neces-
sary to install specific materials of construction or permit only certain lubricants in valves and machinery as a 
function of oxygen-mixture concentration and process conditions. 

Background 

Organic and inorganic contamination in oxygen-enriched and pure oxygen systems has been known to cause 
combustion reactions. Because of this, oxygen and oxygen-enriched systems have more stringent cleanliness 
requirements than other services such as inert gas and air. 

Various organizations, including CGA, have established the need for special cleaning when a process or 
equipment system contains an oxygen-enriched gas in excess of a threshold concentration. This oxygen-
enriched threshold has generally varied between 21 mole % and 25 mole % oxygen. In contrast, some organi-
zations have imposed special cleanliness requirements only above 40 mole % oxygen concentrations as indi-
cated Title 29 of U.S. Code of Federal Regulations (29 CFR) Part 1910.430 (h)(2)(i) [3]. It has also been inter-

                                                        
1 For oxygen concentrations less than 23.5 mole %, similar cleaning requirements might apply at high pressure. 
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preted as requiring breathing equipment to be designed for oxygen service, including special cleaning, when 
the oxygen concentration exceeds 23.5 mole %. See 29 CFR Part 1910.134 (i)(3) [3]. In Canada, CSA B340, 
Selection and Use of Cylinders, Spheres, Tubes, and Other Containers for the Transportation of Dangerous 
Goods, Class 2, which is referenced by Transport Canada’s Transportation of Dangerous Goods Regulations, 
requires cleaning in accordance with CGA G-4.1 [4, 5, 1]. 

Special cleaning for oxygen-enriched service is defined as the methods used to initially remove contamination 
and residues from the surfaces of equipment that will contain an oxygen-enriched fluid before the first introduc-
tion of the oxygen-enriched fluid. Special cleaning for oxygen-enriched service shall also be used to regain the 
initial cleanliness of the system before reintroducing the oxygen-enriched fluid any time equipment is exposed 
to potentially contaminating conditions, either from misoperation, maintenance, inspection, or other causes. 
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PLEASE NOTE: 
 
The information contained in this document was obtained from sources believed to be reliable and is based on tech-
nical information and experience currently available from members of the Compressed Gas Association, Inc. and oth-
ers. However, the Association or its members, jointly or severally, make no guarantee of the results and assume no 
liability or responsibility in connection with the information or suggestions herein contained. Moreover, it should not be 
assumed that every acceptable commodity grade, test or safety procedure or method, precaution, equipment or de-
vice is contained within, or that abnormal or unusual circumstances may not warrant or suggest further requirements 
or additional procedure. 
 
This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Association in-
vites comments and suggestions for consideration. In connection with such review, any such comments or sugges-
tions will be fully reviewed by the Association after giving the party, upon request, a reasonable opportunity to be 
heard. Proposed changes may be submitted via the Internet at our web site, www.cganet.com. 
 
This document should not be confused with federal, state, provincial, or municipal specifications or regulations; insur-
ance requirements; or national safety codes. While the Association recommends reference to or use of this document 
by government agencies and others, this document is purely voluntary and not binding. 
 
A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available via the 
Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700, ext. 799. E-
mail: customerservice@cganet.com. 
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