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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 Associatian
invites comments and suggestions for consideration. In connection with such review, any such comn:ents or
suggestions will be fully reviewed by the Association after giving the party, upon request, a reasona.'e ¢ por-
tunity to be heard. Proposed changes may be submitted via the Internet at our web site, www.cganet co. ™.

This document should not be confused with federal, state, provincial, or municipal specificatio, < o1 ~egniations;
insurance requirements; or national safety codes. While the Association recommends reference . or use of this
document by government agencies and others, this document is purely voluntary and not bir:ling uniess adopted
by reference in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and' satty posters is available
via the Internet at our website at www.cganet.com. For more information contact CSA ~* Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.
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1 Introduction

Most merchant liquid carbon dioxide sold in North America is a by-product recovered from sources such as
ammonia fertilizer plants, ethanol fermentation, petroleum refinery hydrogen reformers, a variety of petrochemi-
cal processes, and natural wells. The by-product gas typically is transported by pipeline from the source to adja-
cent carbon dioxide purification and liquefaction plants.

Typical by-product carbon dioxide contains 95% to 99.9% carbon dioxide on a dry basis, although some lower
purity sources also are used. Depending on the source, the by-product gas also contains a variety of impurities.
During process upsets at the source plants, the quantity of impurities can increase significantly and relative cc-
centrations can vary. A number of energy releases at by-product carbon dioxide plants have been attriiuted to
the presence of high levels of hydrogen, hydrocarbons, oxygen, or a combination of these contamincnts .2 the
carbon dioxide plant feed gas.

2 Scope

This publication alerts carbon dioxide producers and plant operators to potential risks relatec to chariging carbon
dioxide feed gas composition. It also discusses the dangers related to excess oxygen ¢~ hy lrocarbon levels in
catalytic oxidation and sulfur and hydrocarbon removal systems used to purify carbor. dioxiu 2. In addition, po-
tential fire hazards that can be encountered when spent adsorbent media is exposad to Air c.uring periodic re-
placement are reviewed. Finally, this publication provides recommendations:to-u. 2ve: trire and explosions re-
lated to these causes in by-product carbon dioxide plants.

This publication does not cover the physical and chemical properties, ma aufacturing process, or physiological
effects of carbon dioxide. For more information on these topics see CGA  -b, carbon Dioxide [1].*

3 Definitions
For the purpose of this publication, the following definitions apply.

3.1 Publication terminology

3.1.1 Shall
Indicates that the procedure is mandatory. It is :'sed wherever the criterion for conformance to specific recom-
mendations allows no deviation.

3.1.2 Should
Indicates that a procedure is recommen.'ed.

3.1.3 May
Indicates that the procedure = opuc.ial.

3.14 Will
Is used only to indicate the “uture, not a degree of requirement.

3.15 Can
Indicates a pos.ibilic/ or ability.

3.2 Tehnical definitions

3.1 Carbon dioxide
~heinical compound consisting of one atom of carbon bonded to two atoms of oxygen, expressed by the chem-
ica. formula CO:..

NOTE—The shipping name for carbon dioxide in uninsulated cylinders in the United States and Canada is “Carbon Dioxide.”

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