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CARBON MONOXIDE MIXTURES IN CARBON STEEL CYLINDERS

Question

Should the fill pressure restriction for carbon steel cylinders filled with pure carbon monoxide in Title 49 of the
U.S. Code of Federal Regulations (49 CFR) section 173.302a(d) be applied equivalently to carbon steel cylinders
containing mixtures with carbon monoxide at a concentration greater than 0.10% mol/mol [1]?

Answer

Yes. The pressure restriction requirements for pure carbon monoxide shall also apply to mixtures of carbon
monoxide at a concentration greater than 0.10% mol/mol when filled in carbon steel cylinders.

NOTE—This position statement does not apply to tube trailers or low pressure nonrefillable carbon steel cylinders.
Reasons

Incidents have occurred in the past with carbon monoxide and carbon monoxide mixtures in carbon steel
cylinders. These incidents led to either leak or rupture of the carbon steel cylinders. CGA P-57, Avoidance of
Failure of Steel Cylinders Containing Carbon Monoxide and Carbon Monoxide/Carbon Dioxide Mixtures, provides
guidance and direction [2].

See CGA P-57 for details on the mechanism where stress corrosion cracking can occur in a carbon steel cylinder
filled with carbon monoxide [2].

ISO 11114-1, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part 1: Metallic
materials provides a similar caution when carbon monoxide mixtures are filled in carbon steel cylinders with a
concentration of 0.10% mol/mol or greater [3].

References
Unless otherwise specified, the latest edition shall apply.

[1] Code of Federal Regulations, Title 49 (Transportation) Parts 100-180, U.S. Government Printing Office.
WWW.Jpo.gov

[2] CGA P-57, Avoidance of Failure of Steel Cylinders Containing Carbon Monoxide and Carbon
Monoxide/Carbon Dioxide Mixtures, Compressed Gas Association, Inc. www.cganet.com

[3] ISO 11114-1, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part 1:
Metallic materials, American National Standards Institute. www.ansi.org
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PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association, Inc. and
others. 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 device
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
invites comments and suggestions for consideration. In connection with such review, any such comments or
suggestions 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;
insurance 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 unless adopted by
reference in regulations.

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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