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PREFACE

As part of a program of harmonization of industry standards, the Compressed Gas Association (CGA) has issued
CGA G-14, Nitrogen Trifluoride, jointly produced by members of the International Harmonization Council and
originally published by the European Industrial Gases Association (EIGA) as EIGA Doc 92, Nitrogen Trifluoride.

This publication is intended as an international harmonized standard for the worldwide use and application of all
members of the Asia Industrial Gases Association (AIGA), Compressed Gas Association (CGA), European In-
dustrial Gases Association (EIGA), and Japan Industrial and Medical Gases Association (JIMGA). Each associ-
ation’s technical content is identical, except for regional regulatory requirements and minor changes in formatting
and spelling.

PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable ai 1 is based on
technical information and experience currently available from members of the Compressed Cas Assuciation, Inc.
and others. However, the Association or its members, jointly or severally, make no guarante. of the results and
assume no liability or responsibility in connection with the information or suggestions hei =in cu. tained. Moreover,
it should not be assumed that every acceptable commodity grade, test or safety proce dure >r m:.thod, precaution,
equipment or device is contained within, or that abnormal or unusual circumstanzc= mc:~not warrant or suggest
further requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to bt iin the latest edition. The Association
invites comments and suggestions for consideration. In connection with suuii review, any such comments or
suggestions will be fully reviewed by the Association after giving th: party, upon request, a reasonable oppor-
tunity to be heard. Proposed changes may be submitted via the li teri ~t Ut our web site, www.cganet.com.

This document should not be confused with federal, state, riuvincial, or municipal specifications or regulations;
insurance requirements; or national safety codes. While the Ass ciation recommends reference to or use of this
document by government agencies and others, this document s purely voluntary and not binding unless adopted
by reference in regulations.

A listing of all publications, audiovisual prograri.=. v ateyy and technical bulletins, and safety posters is available
via the Internet at our website at www.cgane.c..m. i or more information contact CGA at Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.c “m.

Work Item 14-021
Specialty Gases Committee

NOTE—Technical changes from th~ previous edition are underlined.

THIRD EDITION: 2017
SECOND EDITION: 2010
FIRST EDITION: 2003
© — Reproduced with permission from, the European Industrial Gases Association. All rights reserved.


https://www.stdhive.com/standards/cga-g-14-pdf/

CGA G-14—2017 COMPRESSED GAS ASSOCIATION, INC. PAGE iii

Contents Page
S 11 e Yo [ e 110 o O PO PR PP 1
DS Yoo o TS TR= 1 0 To I 010 o o 1N 1
3 DEFINILIONS. ...t e e e e e e e e e e e e eee s 1
4 Properties of NItrogen trflUOMIAE ..........oeiiiiiiiiie e e e e e s s e e e e e e e s sabeeeeeaeeeesnnnnes 3
4.1 Nitrogen trifluoride identification and physical properties ..o 3
N O 1= a1 (o= 11 o] fo] oY= =T TSRS UEPRN 4
L T o) (oo [o o VOO PO PP UUURPRPPRPRR 5
4.4 ENVIFONMENTAL ISSUES ......eeiiiiiiiie ittt et e e sttt e e s at e e e stee e e e snbaeeesnnreeessnealennes D enes 6
5 Oxidizing and reactivity Nazards.......... ..o oo N 6
5.1 Introduction to fire and explosion hazards.................. e e e 6
5.2  Factors influencing combustion—Nitrogen trifluoride considerations..............cccccooccci i, 6
5.3  Factors influencing combustion—Material considerations ............ccccooiiiiiiiiiiiiiiisciiiee s e 7
5.4  Other factors influencing combustion—energy SOUICE...........cociiiiiiiiieiiiie et e 9
6 Nitrogen trifluoride handling equipment—general considerations.............cccccoviiiieeiiit s v 10
6.1 [T [T o] ] Lo o (=T S SRR 10
6.2  Materials Of CONSIIUCHION.........coiiiiiiie it sree e s e e e eeeeeiie e e et e e e seeee e e eneeeeeanes 10
6.3 GaS VEIOCHIES ...ceeeeieeiiie et D et 11
6.4  Cleaning and passivation after installation and maintenance..............c.ccoci i, 11
8.5 VaIVES ..o e e 11
LS 2T 11 1= < T PP PPTT SO 11
6.7  Operating procedures and PErSONNEN.........c..uuviiieiiii i e e e e s enraeeeas 11
6.8  MaintenanCe PrOCEAUIES .......ccoiiiiiiiiiiiee et e s eeee e e e e sttt e e e e e e s s bbb et e e e e e s s s bbb et e e e e e e nnsnaeeeeas 12
6.9  Separation from iNnComMpatible gases ..o oo 12
B6.10 COMPIrESSION ..o 12
7 Nitrogen trifluoride Cylinder filiNg ..........eueiiiiie e e e e s e e e e e eean 12
71 Filling facility CONSIAEratioNsS ..........c.oiii i ettt e et e e e e e et e e e e e e e e ennneeeean 12
7.2 Nitrogen trifluoride containers and assc £iatad eqQUIPMENT ........eiiiiiiiiiiiiiee e 13
7.3 Cylinder filling @QUIPMENT ..ottt 14
8 Supply to point-of-use ..................... .+ oo nntreeeiateeee i teaeea i —aaeaiatateaabeaeeaateaeeratereaaataeeanteaesantaaeanns 15
8.1 Facility CONSIAEIatioNS ......... e e e e e e s e e e e e e s sansb e e e e e e e e ennsnnaneeeeeeenas 15
8.2  Gas SUPPIY MANITOIAS ... ettt e e e e ettt e e e et e e e e nte e e e e nteeeeeneeeeeantaneeenneaeaanns 15
8.3  Operating procedures ar 4 PEISONNE ..........oii i e e ee et e e et e e e et e e e e eneeeeeaeeeeeeeneeeeanns 16
9 Gas abatement systems- -Basic principles of abatement...............cooi s 16
1O EMEIGENCY MESPOMS ... eieiiiiiee ettt e ettt e e e st e e e s e et e e e e et e e e as et e e e st et e e s s e e e e e sn e et e s saree e e s asraeeesasneeeasnneesanreeeeaans 16
L = =T (=T oo O O P O PP OT PP OPPPPPN 17
Tables
Table 1—Physicai properties of nitrogen trifluoride ............oooi e 3
Table 2—E ‘posure limits for nitrogen trifluOTIAE ... 5
Fi, res
Tiure i—Vapor pressure CUNVE (STUNIES) ......iii e e et e et ee e e et e e e e emee e e e neeeeeennneeeeanes 4
Figure 2—Vapor pressure CUrve (U.S. UNIES) ...ttt e e e e st eee e e e e s annnes 4
17GUIE 3—Fire trIANGIE ....coe ittt oo et e e e oo s o b bbbt et e e e e e sann e e e e e e e e e e e nnnbreeeeaeeeaanne 6
Figure 4—Filling pressure versus filling ratio (2t 20 “C).....ooiiiiiiiiiee e e 14
Appendix

APPENIX A—AUIt CRECKIIST ......eeiiiie et e e e e e st e e e e e e e nb e eeeaeeeaannnes 19


https://www.stdhive.com/standards/cga-g-14-pdf/

This page is intentionally blank.

AQ

N\


https://www.stdhive.com/standards/cga-g-14-pdf/

CGA G-14—2017 COMPRESSED GAS ASSOCIATION, INC. PAGE 1

1 Introduction

Nitrogen ftrifluoride is an oxidizing compressed gas that is used in a number of applications as a fluorinating
agent. It is this property that makes it valuable as a nonreactive source of fluorine for etching and cleaning appli-
cations. The active fluorine is released only if sufficient energy is applied. Once initiated, the reaction is self-
propagating and presents a hazard for materials that are incompatible with fluorine, for example, flammable gas
and metals.

Nitrogen trifluoride can be safely handled if equipment is properly designed and handling precautions are taken.

NOTE—This publication shall be used in conjunction with CGA P-63, Disposal of Gases, EIGA Doc 80, Handling Cas Con-
tainer Emergencies, and CGA G-4.4, Oxygen Pipeline and Piping Systems [1, 2, 3]."

2 Scope and purpose

Because of its widespread use and its potential for mishandling, this publication has been written «nd 15 intended
for suppliers, distributors, and users of nitrogen trifluoride and its handling equipment. This oublica.on provides
a description of the potential hazards involved in handling nitrogen trifluoride and the guide ines to be taken to
minimize risk potential.

The manufacture, purification, and analysis of nitrogen trifluoride are beyond the.scc e of this publication, alt-
hough the general guidance given is also relevant to these processes.

Appendix A of this publication is an audit checklist.
3 Definitions
For the purpose of this publication, the following definitions app'.

3.1 Publication terminoloqy

311 Shall
Indicates that the procedure is mandatory. It is uc2d _vhercver the criterion for conformance to specific recom-
mendations allows no deviation.

3.1.2 Should
Indicates that a procedure is recommer de.'

313 May

Indicates that the procedure is o, \tiunzl.

314 Will

Is used only to indicate {“'e fu ure, not a degree of requirement.
3.1.5 Can

Indicates a possi. ility ¢ r ability.

3.2 T~chnicul definitions

3.2., \utoignition temperature

Te apeiature at which a substance will spontaneously ignite in a specified oxidant at a given pressure.

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