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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

ISO 5145 specifies the dimensions of different valve outlets for different compatible gas groups. These

compatible gas groups are determined according to practical criteria defined in ISO 14456.

These criteria are based on certain physical, chemical, toxic and corrosive properties of the gases. In

parti

cular, the gas corrosiveness is considered in this document.

The aim of this document is to assign a classification category for each gas that takes into account the
tissue corrosiveness of the gas for skin, eyes and the respiratory tract as well as the potential for a
corrqsiveness related acid /base chemical reaction

For gas mixtures containing corrosive components, a calculation method based of) th

metH

od of the Globally Harmonized System of Classification and Labelling of Chémical

proppsed.

Howgver, for gas mixtures containing corrosive gas components, some valve‘Gutlets stand

the u

se of the corrosive category regardless of the corrosive gas concentration.

e additivity
5 (GHS)31 is

hirds require
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INTERNATIONAL STANDARD

ISO 13338:2022(E)

Gas cylinders — Gases and gas mixtures — Determination
of corrosiveness for the selection of cylinder valve outlet

1 Scope

This document specifies the following, in order to determine the corrosiveness of gases and gas

mixt|

¢orrosiveness of each of their components.
2 Normative references
Therg are no normative references in this document.
3 Terms and definitions
For the purposes of this document, the following termsand definitions apply.
[SO dnd IEC maintain terminological databases for,usé in standardization at the following g
— ISO Online browsing platform: available athttps://www.iso.org/obp
— IEC Electropedia: available at https://www.electropedia.org/
31
tissye corrosiveness
<gasps or gas mixtures> ability®ef a gas to damage or destroy living tissues (eyes, skin
memlbranes)
Note |l to entry: It corresponds to GHS hazard class “Skin corrosion/irritation” Cat. 1, 1A, 1B or
hazard class “Serious eyédamage/eye irritation”, Cat. 1.
3.2
irritant
property of algas which can cause a temporary reaction to the skin, eyes and mucous membh
Note |l to.entry: It corresponds to GHS hazard class “Skin corrosion/irritation”, Cat. 2, or to GHS
“Seripuseye damage/eye irritation”, Cat. 2.

or pure gases and some liquids, a complete list indicating their corrosiveness;

or gas mixtures, a calculation method, in the absence of experimentalydata, rel:

iting to the

ddresses:

and mucous

1C, or to GHS

ranes

hazard class

4 C(Classification

Gas cylinder connections should take into account all aspects of corrosiveness as reflected in the
subdivisions of the C code of the FTSC code (which includes tissue corrosiveness and acid/base chemical
reactivity). The subdivisions of the FTSC code are given below and repeated in the footer of Table 1:

— 0: non-corrosive;

— 1:non-halogen acid forming;

— 2:basic;

— 3:halogen acid forming.
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In addition, gases and gas mixtures are classified into the following tissue corrosiveness categories:

— C: corrosive (irreversible damage);

— i:irritant (reversible damage);

— nC: non-corrosive, non-irritant;

which are indicated for information in the column “Tissue corrosiveness category” of Table 1.

5 Categories of corrosiveness for pure gases

The corrosiy
the FTSC co

Table 1 — Corrosiveness categories of pure gases

reness of single gases is indicated in Table 1. Column 4 lists the subdivision of the £ co
He. Column 5 lists the tissue corrosiveness category.

de of

FTSC Tissue corro-
Gas/liquid name Chemical formula Synonym siveness
Ccode categorylc
Ammonia? NH; R717 2 C
Antimony pdntafluoride? SbFs 3 C
Arsine AsHj 0 nc
Bis-trifluoromethylperoxide (CF3),0, 0 nc
Boron trichlpride BCl; Boron(c¢hloride 3 C
Boron triflugride BF3 Boron fluoride 3 C
Bromine perftafluoride? BrF: 3 C
Bromine triffuoride? BrF; 3 C
Bromoacetofe? CH3;COCH,Br 3 C
1,3-Butadienje, stabilized CH, = CH-CH=CH, 0 nc
Carbon mongxide co 0 nc
Carbonyl flupride CF»0 3 C
Carbonyl sulffide CoS Carbonoxylsulfide 1 C
Chlorine Cl, 3 C
Chlorine perftafluoride ClFg 3 C
Chlorine triffuoride CIF; 3 C
Chloromethane CH;Cl Methyl chloride R40 0 nc
gﬁigggtrlﬂu roethylene; sta- C,CIF, 0 ne
Cyanogen (CN), 0 i
Cyanogen chloride CICN 3 C
Cyclopropane C3Hg Trimethylene 0 nc
Key FTSC (see ISO 14456)
0 =non-corrosive
1 =non-halogen acid forming
2 =basic
3 =halogen acid forming
a2 Some products, being liquid at normal ambient conditions, are included in this grouping because valve outlets are
necessary when these products are supplied together with a propellant in a pressure container.
b This category is conservative and is used to indicate that this a weak acid.
¢ This column is for guidance only. For more information, see Reference [3].
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Table 1 (continued)
FTSC Tissue corro-
Gas/liquid name Chemical formula Synonym siveness
C code category ©
Deuterium chloride DCI 3 C
Deuterium fluoride DF 3 C
Deuterium selenide D,Se 1b i
Deuterium sulfide D,S 1b i
Diborane B,Hg 0 nc
Dibrpmodifluoromethane? CBr,F, R12B2 0 nc
Dichjorosilane SiH,Cl, 3 C
Diethylzinc? (C,Hg),Zn 0 nc
Dimgthylamine (CH3),NH 2 C
Dimg¢thylsilane (CH3),SiH, 0 nc
Diphpsgene? C,0,Cl, 3 C
Ethy]dichloroarsine? C,HsAsCl, 3 C
Ethylene oxide C,H,0 Oxirane 0 i
Fluorine F, 3 C
Germane GeH, 0 nc
Heptafluorobutyronitriled C,F,;N 0 nc
Hexdfluoroacetone C3F,0 Perfluoroacetone 3 C
Hexgfluorocyclobutene C4Fe 0 nc
Hyditogen bromide HBr Hy?;r?ﬁ;ggissdd 3 C
Hydrogen chloride HEl Hy((i;r(l)}cl;l(lﬁlg)isscid 3 C
Hydilogen cyanide HCN Hydrocyanic acid 1b i
(anhydrous)
Hydiogen fluoride? HF Hygrr?}fl;%orlgﬁs)dd 3 C
Hydifogen iodide HI H}(I;irl;ﬁiy(zﬂiguasid 3 C
Hydrfogen selenide H,Se 1b i
Hydiogen sulfide H,S 1b i
lodirje pentafluoride? IFs C
lodofrifluegsomethane CF,3l Trifluoromethyl iodide nc
Methytbromide CH3Br Bromomethane i
MethyImercaptan CH;SH Methanethiol b i
Methyl vinyl ether (inhibited) C3HO Methoxyethylene 0 nc

Key FTSC (see ISO 14456)

0 =non-corrosive

1 =non-halogen acid forming
2 =basic

3 =halogen acid forming

b This category is conservative and is used to indicate that this a weak acid.

¢ This column is for guidance only. For more information, see Reference [3].

a2 Some products, being liquid at normal ambient conditions, are included in this grouping because valve outlets are
necessary when these products are supplied together with a propellant in a pressure container.
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Table 1 (continued)

FTSC Tissue corro-
Gas/liquid name Chemical formula Synonym siveness

C code category ¢
Methyldichloroarsine? CH;AsCl, 3 C
Methylsilane CH;SiH, 0 nc
Monoethylamine? C,H:NH, Ethylamine R631 2 C
Monomethylamine CH3;NH, Methylamine R630 2 C
Nickel carbonyl? Ni(CO), Nickel tetracarbonyl 0 nc
Nitric oxide NO Nitrogen oxide 1 Cn
Nitrogen diofkide NO, Nitrogen(IV) oxide 1 l/v
Nitrogen triffluoride NF; 0 O\( i
Nitrosyl chldride NOCI 3 O:bu C
Oxygen difldoride F,0 3 W p7 C
Ozone (note: “not filled into 0 .
cylinders”) 3 \QP !
Pentaborang? BsHy N0 nc
Pentafluoropropionitrile C3F:N /\<< 0 nc
Perfluoro-2-putene C,Fg X QV 0 nc
Phenylcarbylamine chloride? CecHsNCCl, Q\\}\ 3 C
Phosgene cocl, Carbog@alloride 3 C
Phosphine PH; \\.\ 0 nc
Phosphorus pentafluoride PF: .\@Q‘ 3 C
Phosphorus frifluoride PF3 r\Q\ 3 C
Propylene oyide C3HgO \L\\'J Methyl oxirane 0 i
Silane SiH, ,.’\\CJ\ Silicon tetrahydride 0 nc
Silicon tetra¢hloride? SiCl, J 3 c
Silicon tetrafluoride _Siky ) Tetrafluorosilane R764 3 C
Stibine (‘,\-ng3 Antimony hydride 0 nc
Sulfur dioxide () SO, 1 C
Sulfur tetraffuoride {O SF, 3 C
Sulfuryl fluoride g SO,F, 0 nc
Tetraethyllead? bg‘ : (C,Hg)4Pb 0 nc
Tetrafluorohydrazin@‘ N,F, 3 C
Tetramethyllead, VB‘ (CH3)4Pb 0 nc
Triethylalun i(ﬁ;j}a‘ (C,Hs)5Al 0 nc
Triethylborane (C,Hs)3B 0 nc
Trifluoroacetonitrile? C,F3N 0 C

Key FTSC (see ISO 14456)

0 =non-corrosive

1 =non-halogen acid forming
2 =basic

3 =halogen acid forming

a  Some products, being liquid at normal ambient conditions, are included in this grouping because valve outlets are
necessary when these products are supplied together with a propellant in a pressure container.

b This category is conservative and is used to indicate that this a weak acid.

¢ This column is for guidance only. For more information, see Reference [3].
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b This category is conservative and is used to indicate that this@weak acid.

¢ This column is for guidance only. For more information, see*Reference [3].

FTSC Tissue corro-
Gas/liquid name Chemical formula Synonym siveness
C code category ©
Trifluoroethylene C,HF, 0 nc
Trimethylamine (CH3)3N 2 C
Trimethylsilane (CH;3)3SiH 0 nc
Trimethylstibine? (CH3)3Sb 0 nc
Tungsten hexafluoride WFg 3 C
Uranjium hexafluoride UFg 3 C
Viny| bromide (inhibited) C,H;Br 0 nc
Viny| chloride (inhibited) C,H;Cl Chloroethylene R1140 0 nc
Viny]| fluoride (inhibited) C,H3F Fluoroethylene R1141 0 nc
Key FTSC (see ISO 14456)
0 g non-corrosive
1 g non-halogen acid forming
2 A basic
3 3 halogen acid forming

a  Jome products, being liquid at normal ambient conditions, are incltded in this grouping because valpe outlets are
necegsary when these products are supplied together with a propellantin a pressure container.

6 Corrosiveness of gas mixtures —Calculation method

Gas mixtures containing C or i components are classified according to a calculation methgd similar to
the dalculation described in the GHS for the hazard class serious eye damage/eye irritation. For the
purppse of this document, the threshold concentration limits of Table 2 shall apply.

Table 2= Generic concentration limits of C and i that
trigger classification of the mixture as C or i

Sum of ingredients classified as C i
C 23 % 21 % but <3 %
i 210 %
(10xC) +i 210 %

EXAMPLE 1
Mixture containing
2,5%HF+2,6%F,+949 %N,

in which HF and F, are both corrosive C components.

The sum of the components (2,5 % + 2,6 % = 5,1 %) is higher than the threshold (3 %) for classifying the mixture

as C.

This gas mixture is thus corrosive and thus the corresponding C code is 3.

EXAMPLE 2
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