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ACETYLENE PLANT SAFE OPERATING PRESSURES AND TEMPERATURES 

Question  

What are the operating pressure and temperature limits for acetylene production plants to keep acetylene in the 
gaseous phase instead of the more unstable liquid phase? 

Answer 

The graph of vapor pressure versus temperature is referred to as the Mollier curve, see Figure 1. The curve 
shows the transition point from gaseous to liquid phase over a range of pressures and temperatures. Acetylene 
at any pressure-temperature combination below the curve is in the gaseous phase. Acetylene at any pressure-
temperature combination above the curve is in the liquid phase. Maintaining the pressure-temperature combina-
tion of the acetylene below the curve will keep acetylene in the gaseous phase.  

Operating pressure and temperature limits in CGA, EIGA, and NFPA publications are below the Mollier curve in 
the gaseous phase for acetylene [1, 2, 3].  

WARNING: Liquid acetylene has a high explosive potential and shock sensitivity higher than that of gaseous 
acetylene. For these reasons, acetylene shall not be liquefied. 

Methods recommended to keep acetylene in the gaseous phase: 

1. Determine the minimum expected temperature for the plant location. For that temperature, deter-
mine the maximum operating pressure so the pressure-temperature combination will keep the acety-
lene in the gaseous phase. Design the plant to maintain the operating pressure below that maximum 
operating pressure. 

NOTE—Regulations in certain countries prescribe the maximum operating pressure of acetylene plants. 

2. Determine the maximum operating pressure of the plant. For that pressure, determine the minimum 
temperature so the pressure-temperature combination will keep the acetylene in the gaseous phase. 
Design the plant to shut down when the temperature drops to the minimum set point. 

NOTE—Maximum operating pressure is the maximum pressure at which the process is intended to operate. This deter-
mines the maximum setting of the high-pressure switch or the minimum setting of the low temperature switch.  

 

Figure 1—Mollier curve for acetylene [1] 
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Reasons 

For gaseous acetylene at a given pressure-temperature combination, raising the pressure, lowering the 
temperature, or both can move the pressure-temperature combination closer to the Mollier curve. Continued 
increase in pressure, decrease in temperature, or both can move the pressure-temperature combination 
above the Mollier curve, which will change gaseous acetylene to liquid acetylene. 
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 PREFACE 

As part of a program of harmonization of industry standards, the Compressed Gas Association (CGA) has issued  
CGA PS-58, Acetylene Plant Safe Operating Pressures and Temperatures, jointly produced by members of the Inter-
national Harmonization Council and originally published by the European Industrial Gases Association (EIGA) as  
EIGA Doc TB 34, Acetylene Plant Safe Operating Pressures and Temperatures. 

This publication is intended as an international harmonized standard for the worldwide use and application of all mem-
bers of the Asia Industrial Gases Association (AIGA), Compressed Gas Association (CGA), European Industrial Gases 
Association (EIGA), and Japan Industrial and Medical Gases Association (JIMGA). Each association’s technical content 
is identical, except for regional regulatory requirements and minor changes in formatting and spelling. 

 

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 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;  
insurance 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 unless adopted by refer-
ence 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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