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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 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 00-17 
Specialty Gases Committee 

NOTE—Technical changes from the previous edition are underlined. 

SIXTH EDITION: 2017 
FIFTH EDITION: 1995 
FOURTH EDITION: 1988 
THIRD EDITION: 1964 

© 2017 The Compressed Gas Association, Inc. All rights reserved. 
All materials contained in this work are protected by United States and international copyright laws. No part of this work may be 
reproduced or transmitted in any form or by any means, electronic or mechanical including photocopying, recording, or any information 
storage and retrieval system without permission in writing from The Compressed Gas Association, Inc. All requests for  
permission to reproduce material from this work should be directed to The Compressed Gas Association, Inc., 8484 Westpark Drive, 
Suite 220, McLean, VA 22102. You may not alter or remove any trademark, copyright or other notice from this work. 



CGA G-3—2017  COMPRESSED GAS ASSOCIATION, INC. PAGE iii 
 

Contents Page 

1  Introduction ..................................................................................................................................................... 1 

2  Scope ............................................................................................................................................................. 1 

3  Definitions ....................................................................................................................................................... 1 

4  Manufacture, properties, and uses ................................................................................................................. 3 
4.1  Manufacture......................................................................................................................................... 3 
4.2  Properties ............................................................................................................................................ 3 
4.3  Commercial uses ............................................................................................................................... 10 

5  General regulations ...................................................................................................................................... 11 
5.1  United States ..................................................................................................................................... 11 
5.2  Canada .............................................................................................................................................. 12 
5.3  International ....................................................................................................................................... 12 
5.4  Description and classification of sulfur dioxide .................................................................................. 12 
5.5  Containers ......................................................................................................................................... 12 
5.6  Container qualification ....................................................................................................................... 13 
5.7  Filling density ..................................................................................................................................... 13 

6  Tank cars ...................................................................................................................................................... 13 
6.1  Description......................................................................................................................................... 13 
6.2  Fabrication ......................................................................................................................................... 14 
6.3  Marking and placarding ..................................................................................................................... 16 
6.4  Filling density ..................................................................................................................................... 16 
6.5  Shipping and receiving ...................................................................................................................... 16 
6.6  Handling and unloading ..................................................................................................................... 17 

7  Cargo tanks (tank trucks or highway tanks) ................................................................................................. 19 
7.1  Description......................................................................................................................................... 19 
7.2  Fabrication ......................................................................................................................................... 20 
7.3  Requalification ................................................................................................................................... 20 
7.4  Marking and placarding ..................................................................................................................... 20 
7.5  Filling—filling density ......................................................................................................................... 21 
7.6  Shipping............................................................................................................................................. 21 
7.7  Unloading .......................................................................................................................................... 22 
7.8  Unhooking procedure ........................................................................................................................ 23 
7.9  Protection .......................................................................................................................................... 24 

8  Portable tanks .............................................................................................................................................. 24 
8.1  Description......................................................................................................................................... 24 
8.2  Fabrication ......................................................................................................................................... 24 
8.3  Requalification ................................................................................................................................... 25 
8.4  Painting, marking, labeling, and placarding ....................................................................................... 25 
8.5  Filling—filling density ......................................................................................................................... 26 
8.6  Shipping............................................................................................................................................. 26 
8.7  Withdrawing sulfur dioxide................................................................................................................. 26 
8.8  Storage .............................................................................................................................................. 26 

9  Ton containers (multi-unit tank car tanks) .................................................................................................... 27 
9.1  Description......................................................................................................................................... 27 
9.2  Fabrication ......................................................................................................................................... 27 
9.3  Appurtenances .................................................................................................................................. 28 
9.4  Requalification ................................................................................................................................... 28 
9.5  Marking and labeling ......................................................................................................................... 28 
9.6  Filling—filling density ......................................................................................................................... 29 
9.7  Storage .............................................................................................................................................. 29 
9.8  Shipping............................................................................................................................................. 29 
9.9  Withdrawing sulfur dioxide................................................................................................................. 30 
9.10  Manifolding ........................................................................................................................................ 31 



PAGE iv  COMPRESSED GAS ASSOCIATION, INC. CGA G-3—2017 

10  Cylinders ...................................................................................................................................................... 31 
10.1  Description......................................................................................................................................... 31 
10.2  Appurtenances .................................................................................................................................. 32 
10.3  Requalification ................................................................................................................................... 32 
10.4  Marking and labeling ......................................................................................................................... 33 
10.5  Filling ................................................................................................................................................. 34 
10.6  Storage .............................................................................................................................................. 34 
10.7  Shipping and handling ....................................................................................................................... 34 
10.8  Withdrawing sulfur dioxide................................................................................................................. 35 

11  Stationary storage ........................................................................................................................................ 36 
11.1  Description......................................................................................................................................... 36 
11.2  Fabrication ......................................................................................................................................... 36 
11.3  Nameplate and marking .................................................................................................................... 37 
11.4  Installation ......................................................................................................................................... 38 
11.5  Filling density ..................................................................................................................................... 38 
11.6  Storage in rail cars............................................................................................................................. 38 

12  Piping and equipment ................................................................................................................................... 38 
12.1  Materials of construction .................................................................................................................... 38 
12.2  Piping................................................................................................................................................. 39 
12.3  Liquid expansion................................................................................................................................ 39 
12.4  Gaskets ............................................................................................................................................. 39 
12.5  Hoses ................................................................................................................................................ 39 
12.6  Pressure relief devices ...................................................................................................................... 39 
12.7  Flow measurements .......................................................................................................................... 40 
12.8  Pumps for liquid ................................................................................................................................. 40 
12.9  Compressors (vapor pumps) ............................................................................................................. 40 
12.10  Vaporizers ......................................................................................................................................... 40 

13  Physiological effects and first aid ................................................................................................................. 40 
13.1  Exposure limits/odor threshold .......................................................................................................... 40 
13.2  Effects of exposure ............................................................................................................................ 41 
13.3  First aid medical management .......................................................................................................... 41 
13.4  Medical surveillance/employee training ............................................................................................. 43 

14  Safety and security ....................................................................................................................................... 43 
14.1  Safety equipment............................................................................................................................... 43 
14.2  Security.............................................................................................................................................. 44 
14.3  OSHA hazard communication standard ............................................................................................ 44 

15  Emergency action ......................................................................................................................................... 44 
15.1  In case of accident............................................................................................................................. 44 
15.2  Spill/leak ............................................................................................................................................ 44 
15.3  Fire .................................................................................................................................................... 45 
15.4  Diking................................................................................................................................................. 45 
15.5  Exposure ........................................................................................................................................... 45 

16  References ................................................................................................................................................... 45 
 
Tables 
Table 1—Physical properties of sulfur dioxide ...................................................................................................... 4 
Table 2—Properties of sulfur dioxide at various temperatures [5] ........................................................................ 6 
Table 3—Solubility of sulfur dioxide in water at various temperatures and 760 mm Hg pressure ...................... 10 
Table 4—Solubility of water in liquid sulfur dioxide [7] ........................................................................................ 10 
Table 5—Maximum safe volume of liquid sulfur dioxide in a storage tank at various temperatures ................... 38 



CGA G-3—2017  COMPRESSED GAS ASSOCIATION, INC. PAGE v 
 

Figures 
Figure 1Vapor pressure of liquid sulfur dioxide (U.S. units) [5] ......................................................................... 5 
Figure 2Vapor pressure of liquid sulfur dioxide (SI units) [5] ............................................................................. 5 
Figure 3Specific volume and density versus temperature curve for liquid sulfur dioxide .................................. 7 
Figure 4—Thermal conductivity of sulfur dioxide vapor ........................................................................................ 8 
Figure 5Heat of vaporization of sulfur dioxide ................................................................................................... 8 
Figure 6—Heat capacity of sulfur dioxide vapor ................................................................................................... 9 
Figure 7—Heat capacity of sulfur dioxide liquid .................................................................................................... 9 
Figure 8—Typical tank car .................................................................................................................................. 13 
Figure 9—Typical tank car valve arrangement ................................................................................................... 15 
Figure 10—Compressor method of tank car and tank truck unloading ............................................................... 18 
Figure 11—DOT specification MC 331 insulated cargo tank .............................................................................. 20 
Figure 12—Typical sulfur dioxide tank truck connection ..................................................................................... 23 
Figure 13—DOT specification 51 portable tank .................................................................................................. 24 
Figure 14—Typical ton container ........................................................................................................................ 27 
Figure 15—Typical ton container connection-liquid removal .............................................................................. 31 
Figure 16—Cross section of a wrench-operated packed valve ........................................................................... 32 
 
 
 
 



 
 
 
 
 
 
 

This page is intentionally blank. 



CGA G-3—2017  COMPRESSED GAS ASSOCIATION, INC. PAGE 1 
 

1 Introduction 

This publication is one of a series compiled by the Compressed Gas Association, Inc. (CGA) in response to 
demand for information relating to the properties, transportation, storage, and handling of compressed gases. 

2 Scope 

The purpose of this publication is to provide information regarding the properties, manufacture, shipping, storage, 
handling, and use of sulfur dioxide. It also describes related regulatory requirements and safe practices in the 
United States and Canada. This information is intended to complement but not supplant national, state, provin-
cial/territorial, municipal, and insurance company codes and requirements. 

The information in this publication is intended for the use of sulfur dioxide shippers, carriers, distributors, repack-
agers, consumers, equipment designers or installers, safety administrators, and others desiring an introductory 
knowledge of the subject. Anyone requiring more detailed or specialized information should consult their sulfur 
dioxide supplier. See also the references listed in Section 16. 

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 used wherever the criterion for conformance to specific recom-
mendations allows no deviation.  

3.1.2 Should  
Indicates that a procedure is recommended.  

3.1.3 May  
Indicates that the procedure is optional.  

3.1.4 Will  
Is used only to indicate the future, not a degree of requirement.  

3.1.5 Can  
Indicates a possibility or ability. 

3.2 Technical definitions 

3.2.1 ACME thread  
Standard thread having a profile angle of 20 degrees and a flat crest, which is used on power screws. 

3.2.2 Adapter 
Device or pipe fittings that allows for connection to different size, style, or misalignment of coupling. 

3.2.3 Butt joints 
Joint between two members aligned approximately in the same plane. 

3.2.4 Cargo tank 
Bulk packaging that:  

 is a tank intended primarily for the carriage of liquids or gases and includes appurtenances, reinforcements, 
fittings, and closures;  




