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PREVENTING ENERGY RELEASES IN CARBON DIOXIDE BY-PRODUCT PLANTS 
CAUSED BY HIGH HYDROCARBON/AIR MIXTURES IN FEED-GAS SUPPLIES 

Feed gas streams to by-product carbon dioxide (CO2) plants can become contaminated with high levels 
of hydrocarbons and oxygen (or air) when a process upset occurs at the feed-gas source. This can result 
in a potential for fire and/or explosion within the CO2 plant process equipment. There is a potential for this 
kind of incident at practically all types of CO2 by-product feed-gas sources. 

Such an incident occurred recently at a U.S. CO2 plant. The alcohol plant that supplied the CO2 plant with 
feed gas experienced an upset caused by a failed level switch. The upset resulted in abnormally high 
concentrations of alcohol and air in the feed-gas stream. An energy release downstream of the CO2 
plant’s first stage compressor caused a breach of the interstage piping. Discharged compressor oil caught 
fire and further damaged the surrounding piping insulation. 

To prevent these types of incidents, a process evaluation should be conducted to determine what type 
and the level of contaminants and/or oxidizing gases that, if present in the incoming gas stream, will 
cause an unsafe gas mixture in the CO2 plant. A suitable monitoring system should be used to measure 
the contaminant concentration and/or oxygen concentration in the incoming gas. For example, a monitor-
ing and shutdown system could be designed to prevent exceeding 50% of the lower explosive limit (LEL) 
for any hydrocarbons that could be present and/or an oxygen concentration that will produce a flammable 
mixture in the CO2 plant. These limits should be established based on the CO2 plant’s operating pres-
sures, temperatures, recycle streams, and potential plant upset conditions. 
 
  

 
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 
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 require-
ments 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; in-
surance requirements; or national safety codes. While the Association recommends reference to or use of this docu-
ment 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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