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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 Associa-
tion 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 op-
portunity 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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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 51A, Standard for Acetylene Cylinder Charging Plants, 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:

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

— NFPA 51B, Standard for Fire Prevention During Welding, Cutting, and other Hot Work [3];
— ANSI/AWS Z49.1, Safety in Welding and Cutting and Allied Processes [4]; and
— CGA SB-4, Handling Acetylene Cylinders in Fires [5].

3 Acetylene

3.1 Composition

Acetylene is a compound of the elements carbon and hydrogen. Its composition is expressed by the chemical
symbol C,H,. On a weight basis, the proportion of the elements in acetylene is approximately 12 parts of car-
bon 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. Acety-
lene 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 va-
por content. In air at atmospheric pressure, the upper limit of flammability is approximately 82% 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.
Mixtures of gaseous acetylene with air or oxygen in certain proportions can explode if ignited. Gaseous acety-
lene under pressure may also decompose with explosive force under certain conditions at low pressure, but
experience indicates that 15 psig (103 kPa) is generally acceptable as a safe pressure limit.2 Generation, distri-
bution through hose or pipe, or use of acetylene at pressures in excess of 15 psig (103 kPa) for welding and al-
lied purposes is prohibited.

Pressure exceeding 15 psig (103 kPa) can be used with the use of special equipment. Where acetylene is used
at pressures in excess of 15 psig (103 kPa) or transported through large diameter pipelines, means to prevent
propagation if ignition occurs shall be used. Insulating large diameter pipes as a protection against exposure to

! References are shown by bracketed numbers and are listed in order of appearance in the reference section.

2 kPa shall indicate gauge pressure unless otherwise noted as (kPa, abs) for absolute pressure and (kPa, differential) for dif-
ferential pressure. All kPa values are rounded off per CGA P-11, Metric Practice Guide for the Compressed Gas Industry [6].



