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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 meth-
od, 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.

Work Item 11-014
Hydrogen Technology Committee

NOTE—Technical changes from the previous edition are underlined.

NOTE—Appendix A (Informative) is for information only.
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1 Introduction
As hydrogen fuel use becomes more prevalent, terms previously encountered primarily in specialty fields will

enter into widespread usage. Additionally, other terms have definitions different from normal usage. Use of
consistent terminology would be beneficial.

2 Scope and purpose
21 Scope

This publication provides a description of the technologies and terminology as they apply to hydrogen fuel pro-
duction, storage, transport, and use.

2.2 Purpose
This publication is a single source of uniform terminology for hydrogen fuel technologies. This publication will

be useful to persons involved with hydrogen production, storage, transport and use technologies, regulators,
and codes and standards developers.

3 Technology descriptions

3.1 Production

3.1.1 Steam reformation

Steam reformation is a chemical reaction between hydrocarbons and steam with the assistance of catalysts to
produce hydrogen and carbon monoxide according to the following equation:

CpHpy + NH0 = nCO + [n+[%DH2 (3.1)

The reactions are typically endothermic and kinetically favorable at high temperatures between
1000 °F and 1500 °F (537.8 °C and 815.6 °C). The steam reforming reaction is typically coupled with a lower
temperature, exothermic reaction called water gas shift (WGS) to convert the carbon monoxide to carbon diox-
ide and produce more hydrogen according to the following equation:

CO+H20 —)COz +H2 (32)

The product gases then pass through a pressure swing adsorption (PSA) bed to purify the hydrogen product.
The product hydrogen’s purity is typically 99.99% or higher at the end of the purification process. When natural
gas or methane is used for the feed, the process is called steam methane reforming (SMR). Figure 1 is a
schematic of SMR.

When alcohol is used as a feed, the steam reforming reaction occurs according to the following equation:
CrHmO + (2n - )H,0 — nCO, + (Zn 1+ [%D H, (3.3)

As with equation 3.2, the product gases pass through a PSA bed where the hydrogen gas is purified.



