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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 oppor-
tunity to be heard. Proposed changes may be submitted via the Internet at our website, 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.

Work Item 20-014
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NOTE—Technical changes from the previous edition are underlined.
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1 Introduction

This publication is one of a series compiled by the Compressed Gas Association, Inc. (CGA) to satisfy the de-
mand for information relative to the production, transportation, handling, and storage of compressed gases.
NFPA 55, Compressed Gases and Cryogenic Fluids Code, provides information relative to the manufacture,
handling, and storage of acetylene by cylinder charging plants [1].!

2 Scope

This publication presents general information on the characteristics of acetylene and its handling. Requests for
specialized technical information should be directed to the manufacturers of this gas.

The following references may also be useful to acetylene users:

o NFPA 51, Standard for the Design and Installation of Oxygen-Fuel Gas Systems for Welding, Cutting and
Allied Processes [2];

o NFPA 51B, Standard for Fire Prevention During Welding, Cutting, and other Hot Work [3];
o ANSI/AWS Z49.1, Safety in Welding and Cutting and Allied Processes [4]; and

e CGA G-1.11, Guideline for Handling Acetylene Cylinders and Ancillary Equipment in Fires [5].
3 Acetylene
31 Composition

Acetylene is a compound of the elements carbon and hydrogen. Its composition is expressed by the chemical
symbol C2H2. On a weight basis, the proportion of the elements in acetylene is approximately 12 parts of carbon
to 1 part of hydrogen, or 92.3% to 7.7%, respectively.

3.2 Physical and chemical properties

At atmospheric temperatures and pressures, acetylene is a colorless gas that is slightly lighter than air. Acetylene
of 100% purity is odorless, but acetylene of ordinary commercial purity has a distinctive, garlic-like odor. Some
physical constants of acetylene are given in Table 1.

Acetylene burns in air with an intensely hot, luminous, and smoky flame. The ignition temperatures of acetylene
and mixtures of acetylene with air or acetylene with oxygen will vary according to composition, pressure, water
vapor content, and initial temperature. As a typical example, mixtures containing 30% acetylene by volume with
air at atmospheric pressure can be ignited at approximately 581 °F (305 °C). The flammable limits of mixtures of
acetylene with air and acetylene with oxygen will depend on the initial pressure, temperature, and water vapor
content. In air at atmospheric pressure, the upper limit of flammability is approximately 81% acetylene in air. The
lower limit is 2.5% acetylene in air.

Acetylene can be liquefied and solidified with relative ease, but both liquid and solid acetylene are unstable.
Liquefied acetylene has a higher shock sensitivity and energy density than compressed gaseous acetylene.
Thus, the liguefaction of acetylene shall be absolutely avoided. Figure 1 presents the vapor pressure curve for
acetylene. Maintaining the pressure-temperature combination of acetylene below the curve will keep acetylene
in the gaseous phase. Note that at low temperatures, acetylene could liguefy at common operating pressures.

" References are shown by bracketed numbers and are listed in order of appearance in the reference section.
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Table 1—Physical constants of acetylene
U.S. Units SlI Units
Chemical formula CaH2 C2H2
Molecular weight 26.04 26.04
Vapor pressure at 70 °F (21.1 °C) 635 psi 4378 kPa
Density of the gas at 32 °F (0 °C) and 1 atm 0.07314 Ib/ft® 1.1716 kg/m3
Specific gravity of the gas at 32 °F and 1 atm (air = 1) 0.906 0.906
Specific volume of the gas at 70 °F (21.1 °C) and 1 atm ) 14.7 ft3/lb 0.918 m3/kg
Specific gravity of liquid at =112 °F (-80 °C) 0.613 0.613
Density of liquid at 70 °F (21.1 °C) 24.0 Ib/ft3 384 kg/m?
Boiling point at 10 psi 2 (69 kPa) -103.4 °F -75.2°C
Melting point at 10 psi ? (69 kPa) -116 °F -82.2°C
Critical temperature 96.8 °F 36.0 °C
Critical pressure 907 psia 6254 kPa, abs
Critical density 14.4 |b/ft3 231 kg/m?3
Triple point -116 °F at 17.7 psia —82.2 °C at 122 kPa, abs
Latent heat of vaporization at triple point 264 Btu/lb 614 kd/kg
Latent heat of fusion at —114.7 °F (-81.5 °C) 41.56 Btu/lb 96.67 kJ/kg
Specific heat of gas at 60 °F (15.5 °C) and 1 atm
Cp 0.383 Btu/(Ib)(°F) 1.60 kJ/(kg)(°C)
Cv 0.304 Btu/(Ib)(°F) 1.27 kJ/(kg)(°C)
Ratio of specific heats 1.26 1.26
Solubility in water, vol/vol at 32 °F (0 °C) and 1 atm 1.7 1.7
Solubility in water, vol/vol at 60 °F (15.6 °C) 1.1 1.1
NOTES
" Based on 1.171 g/L 32 °F (0 °C) and 1 atm (14.696 psia; 101.325 kPa, abs).
2 Reported at 10 psi (69 kPa) instead of at 1 atm because at 1 atm acetylene sublimes directly from the solid to the gaseous
state without entering the liquid state. Its sublimation point at 1 atm (14.696 psia; 101.325 kPa) is —118 °F (-83.3 °C).
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