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STATIC ELECTRICITY HAZARDS OF LIQUID OR SOLID CARBON DIOXIDE

Carbon dioxide is commonly used for fire protection, purging, and inerting. A generally unknown fact is that
extremely high static electric charges can be generated during the expansion of liquid carbon dioxide to form
solid carbon dioxide (also known as dry ice) and cold vapors. The dry ice, which can be used in either “snow,”
pellet, or block form, contains the static electric charge.

The static electricity in the dry ice can be as high as 150 000 volts, and it can generate sparks to grounded
objects. The level of static present in the dry ice varies depending upon humidity, grounding of equipment, and
the elapsed time since the dry ice was manufactured.

Dry ice is an electrical insulator that makes the grounding and dissipation of the resulting charges extremely
difficult to eliminate. Grounding electrically conductive materials reduces but does not eliminate accumulated
static charges.

There have been incidents where liquid carbon dioxide has been used to inert combustible or explosive
atmospheres and as a result of static electric discharges has caused a fire or explosion. High static charges
inherent in the formation of dry ice can create a fire or explosion when direct injection of expanding liquid or
subliming dry ice is used to purge combustible mixtures.

The hazard is greatest when the liquid carbon dioxide or dry ice is initially added to the combustible
atmosphere. As the carbon dioxide concentration increases, the risk of fire or explosion decreases. This is
because the combustible materials are either displaced or diluted by the carbon dioxide vapors formed by
sublimation of the dry ice to the point where a fire or explosion cannot take place. The carbon dioxide vapor
does not pose any risk of generating static electricity.

When using liquid carbon dioxide for fire protection, purging, and inerting, the following precautions shall be
taken:

— Direct expansion of liquid carbon dioxide shall not be used for direct inerting or purging of combustible or
explosive mixtures;

— Carbon dioxide fire extinguishers shall not be used to purge fuel tanks or combustible mixtures where a fire
does not already exist;

— Dryice shall not be used where static electricity discharges can lead to explosion or combustion;

— Carbon dioxide vapor purging/inerting systems with in-line or direct-to-process liquid vaporizers shall
incorporate controls that prevent liquid carbon dioxide from discharging into combustible atmospheres; and

— Dry ice manufacturing equipment shall be grounded.

The practice of using carbon dioxide vapor for purging and inerting of combustible materials is safe since there
is no static electricity generated during discharge.
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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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NOTE—No technical information has been changed from the 2005 edition. This reaffirmed edition may include
minor editorial changes.
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