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Background

1. The Sub-Committee has decided to deal with thesification criteria for the above
mentioned substances within the framework of a wgrkroup, led by France.

2. The working group met several times and had semail exchanges, from 2003 to 2006.

3. However, no much progress has been made siateirte, in particular because some
aspects of the issue depended on the outcome wifdtking group on toxic gas mixtures.

4. In addition to that, many experts who were afliyi involved in this work are no more
members of the Sub-Committee while new experts, might not be well aware of this work,
have joined the Sub-Committee.

5. The expert from France would like to presentléis€ document submitted by the working
group to the Sub-Committee (see annex). Although dirafted in a form of a proposal for new
text it is not proposed for adoption, at this tirtels presented as such only because it gives a
good picture and summary of the approach discusse¢lde working group. It should not be
considered either as an agreed document from thidrvgogroup.

7. Indeed many parts of this document need to Ipeaved also taking care of the outcome
of the toxic gas mixture working group. Commentsaaning further work are underlined.

8. Noting that this issue has been included inptiogramme of work of the Sub-Committee
for the current biennium, the Sub-Committee istei

(&) To comment and decide if this approach is afiffroved,;

(b) To promote renewed participation for future kor
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Annex

WORK OF THE WORKING GROUP ON SUBSTANCES
WHICH IN CONTACT WITH WATER RELEASE TOXIC GASES

Inclusion of rate of evolution as classification dteria

1. As conclusion of the eighth session, the Sub-Cotemiof Experts decided not to adopt
the proposal presented by the OECD in document &RS.10/C.4/2003/9 on water activated
toxicity. It was agreed that the inclusion of the criteriontbhe gas evolution rate would be
considered over the biennial period 2005/2006. Trvslves a work along two axes:

— The definition of new classification criteriarabining both properties: LC50 and the
evolution rate;

— The development of methods for determining trawgion rate.

The Sub-Committee decided to continue the wankhis questionvithin the framework
of a working group, led by France about the subject

2. The estimate of the danger due to the productiotoxit gas implies to consider two
properties in an equal way: the acute toxicity as LC50) and the gas evolution rate. The
objective of this document is to explain the reasahy the parameter "evolution rate" must be
introduced into the classification of the substanaad mixtures which, in contact with water,
release toxic gases, just like it was taken intmpant for the substances and mixtures which, in
contact with water, release flammable gases:

(@) It is necessary to evaluate the intensity wicity (by the measurement of LC50),
but also the concentration of toxic gas in the aphere, and so depending on the
guantity of gas evolved in a given time frame fagien volume. In other words,
the danger is coming from the ability to reach L@%@ more or less short time;

(b) Generally speaking, it can be wondered, howsifpossible to know that a
substance emits gases (toxic or not) in contadt witer, if the measurement of
gas flow is not carried out;

(c) To determine the toxicity of gases, the measerd of the evolution rate must be
accompanied by an analysis of produced gas. Theurgaent of produced gases
is also included in method EC A.12 (quasi-identimalTest N.5 in sub-section
33.4.1.4 of the UN Manual of Tests and Criteriagsatibed in Directive
92/69/EEC, used to determine if the reaction of a substawite water or the
humid air involves the evolution of a dangerousmiinaof a gas or several gases,
likely to be very flammabile;

! (Commission Directive 92/69/EEC of 31 July 1992 ity to for the seventeenth time
Council Directive 67/548/EEC on the approximatiohlaws, regulations and administrative
provisions relating to the classification, packagiand labelling of dangerous substances).
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(d) The case of ferrosilicon may be consideredrasxample: ferrosilicon is an alloy
of the FeSi type which in contact with water, emsic and/or flammable gases
such as arsine, phosphine and/or dihydrogen §ABH; and H). Currently, in the
UN Recommendations, it is identified like a substanvhich, in contact with
water, releases flammable gases (Division 4.3)dddby chemical reaction with
water, it produces dihydrogen. The accidentologjicates that the arsine and
phosphine are also produced. However, from its atenformula,it is not
possible to predict the release of Askhd PH, since these two elements (As and
P) come in its manufacturing process in the formingpurities. Only the gas
analysis would make it possible to detect them;

(e) Moreover, Test N.5 of th&JN Manual of Tests and Criterjamust be
supplemented to take into account the fact thag#seconcentrations from which
a danger of toxicity appears can be extremely low.

3. The expert from France proposes a modification hed traft proposal by OECD
(ST/SG/AC.10/C.4/2003/9) on the substances andum@gtwhich, in contact with water, release
toxic gases. The proposed modifications aim auihiolg on the one hand, the evolution rate as a
criterion of classification, and in the other harad,removing from the document the parts
concerning the classification of mixtures waitireg the conclusions of the work of the working
group on toxic gas mixtures. The objective of thecument is to start again the discussions
within the above mentioned working group. Certaiartp of this proposal need to be
supplemented. The comments on this subject as agethe suggested items for future work
appear in underlined text.
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PROPOSAL FOR A NEW CHAPTER 3.X

“‘SUBSTANCES AND MIXTURES, WHICH IN CONTACT WITH WAT ER, RELEASE
TOXIC GASES

3.x.1 Purpose, basis and applicability

3.x.1.1 This hazard class provides for the clasdibn of substances or mixtures, which in
contact with water release toxic gases. Thesetautss or mixtures, when dry, will not emit
gases with dangerous toxic properties. Howevesdlsubstances or mixtures have the potential
to come into contact with water and pose hazardsirsport, storage, supply and use.

3.x.1.2 The classification is based on the acuteity estimate (ATE) of the emitted gases
and may include consideration of the quantity & émitted gas as it evolves in a given time
frame (i.e., the rate of gas evolution, for botlvgances and mixtures, as determined by Test
N.5 in sub-section 33.4.1.4 of the Manual of Temtsl Criteria). The toxicity of a gas is a
measure of the health hazard associated with the §he gas evolution rate is a measure of the
reactivity of the substance with water and indiserst a measure of the quantity of toxic gas that
may be present in a given time frame.

3.x.1.3 In addition to their toxic effects, sometbé emitted gases may also be corrosive.
Guidance for labelling toxic gases that are alswosive is found in paragraphs 3.1.2.6.5, and
3.1.4 of Chapter 3.1.

3.x.2 Definition

3.x.2.1 A substance or mixture that in contact wititer at ambient temperature, emits toxic
gas(es) that poses a health hazard to humans. e Buéstances or mixtures may be solid or
liquid.

3.x.3 Classification categories and criteria
3x.3.1 Substances

1% Criterion for substances or mixtures which in conact with water
emit toxic gasesAcute Toxicity Estimate of the emitted gas

3.x.3.1.1 A substance, which, in contact with waesnits toxic gases, is classified in one of
five categories, based on the toxicity of the emditjas, according to Table 3.x.1 and its notes.
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Table 3.x.1: ' Criterion for substances or mixtures which in conact with water
emit toxic gases

Category 1% Criterion
of toxic gas| Acute Toxicity Estimate of the emitted gas (see ne$ 1 and 2)
1 <100 ppm
2 <500 ppm
3 <2500 ppm
4 <5000 ppm
5 LCsp in the equivalent range of the oral and dermaddaD00-5000
mg/kg/bodyweight (note 3)

NOTE 1. See 3.1.3.3(b) for explanation of Acute Toxic#tirRate (ATE).

NOTE 2: Inhalation cut-off values in the table are based 4 hour testing exposures.
Conversion of existing inhalation toxicity data winihas been generated according to 1hour
exposures should be calculated by dividing by tofaaf 2 for gases.

NOTE 3: In Chapter 3.1, numerical values for acute inh@attoxicity in Category 5 were not
included but instead specified as doses “equivdletd the range of 2000-5000

mg/kg/bodyweight by the oral or dermal route. Tokoiving value is provided as guidance in
determining the equivalent dose for gases: 5000 fip12500 ppm.

2" Criterion for substances or mixtures which in conact with water
emit toxic gasesEstimation on the gas evolution rate

3.x.3.1.2 A substance, which, in contact with watemits toxic gases, is also classified
according to the gas evolution rate, as determinye@iest N.5 cited above, which must be taken
into consideration for both substances and mixtures

COMMENTS:

In Test N.5, intended for the measurement of tmrmable gases evolution rate, the
volume of produced gas is measured in any casabdelit

In the case of toxic gas, small quantities of ¢gs be released. It is then necessary to
develop measurements very significant gas evolution ratéallowing the measurement of a
toxic gas concentration of 1 ppm, for example).SEhmeasurements could be done by using for

example:

— an enclosure equipment (to measure the voldngafrom the determination of
the pressure increase into equipment);

— aflowmeter (measurement of the volume of gasdahtime).
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In the case of a toxic gas, small quantities o gan be released. The time of
measurement of the rate of the gas evolution rateatso be extended ¥ days > 5 days (in
Test N.5 concerning flammable gases, it is of 7r&olfithe evolution rate fluctuates or increases
after 7 hours, the duration of measurement musixbended until a maximum of 5 days).

Combination of the Criteria applicable to the subsances and mixtures
which, in contact with water, emit toxic gases

3.x.3.1.3 A substance, which, in contact with wagenits toxic gases, is classified in one of
the five categories according to the toxicity obgwced gas and the gas evolution rate, as
indicated in Figure 3.x.1 and its notes. Thus,Sfwategories of danger are determined according
to the time necessary to reach the LC50 indicatadhble 3.x.1 (notes 4 and 5).

3.x.3.1.4 Figure 3.x.1 defines the relation betwgaa evolution rate (in X-coordinate) and
LC50 (in ordinate). The couple criteria-toxicity pfoduced gas (LC50) and evolution rate-
relative to a given substance defines a point erfifure. The classification of the substance is
given by the position of this point in one of tliefzones of the figure.

Category Zone

1 Zone 1l
2 Zone 2
3 Zone 3
4 Zone 4
5 Zone5
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Figure 3.x.1: Criteria applicable to the substanceand mixtures which, in contact with
water, emit toxic gases
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NOTE 4. This diagram uses the evolution rate only inditke limits of toxicity, namely below a
LC50 of 2500 ppm (category 3), such as definecet1l. Thus, the evolution rate allows to
take into account the dangers related to the sutazgts which, produce toxic gases with a low
flow and weakly toxic gases with a high flow. Titeaduction of the evolution rate like criterion
of classification does not reduce the level of @cton. This one is higher for the substances
having an important evolution rate.

NOTE 5: The evolution rates used in the case of the smoss and mixtures which, in contact
with water, release toxic gases, are not automdyidgdentical to those used in the case of the
substances and mixtures which, in contact with iyatdéease flammable gases. It is necessary to
propose cut-off values of gas flow.

3.x.3.2 Classification of mixtures

COMMENTS: This part of the proposal will have te supplemented according to the
conclusions of the working group on mixture of RASES.
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3.x.4  Hazard communication
3.x.4.1. General and specific considerations camiegrlabelling requirements are provided in
Chapter 1.4. Annex 2 contains summary tables ablagssification and labelling. Annex 3
contains examples of precautionary statements acigpams, which can be used where
allowed by the competent authority. Table 3.x.2owepresents specific label elements for

substances and mixtures that are classified as)gpam inhalation toxicity hazard when in
contact with water, Categories 1to 5 based ontiheria set forth in this chapter.

Table 3.x.2: Label elements for substances/mixtures/hich in contact with water,
release toxic gases

Category 1 Category 2 Category 3 Category 4 Catego5
Svmbol Skull and Skull and Skull and Exclamation No svmbol
y crosshones crosshones crosshones mark y
\?Vl(g)grréal Danger Danger Danger Warning Warning
. . In contact In contact | In contact with
In contact with| In contact with . .
with water with water | water releaseg
water releases water releases .
Hazard : : releases gasesreleases gasegs gases which
gases which | gases which . )
statement . . which are which are may be
are fatal if are fatal if i if harmful if harmful if
inhaled inhaled toxic | armiul | armful i
inhaled inhaled inhaled
3.x.5 Decision logic
3.x.5.1 The decision logic which follows is not paf the harmonized classification system

but is provided here as additional guidance. stisngly recommended that the person
responsible for classification study the critergddre and during use of the decision logic.

3.x.5.1.1 Decision logic for water activated toxicity
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Substance/mixture .

According to the criteria in 3.x.3.1-3.x.3.2, inntact with
water, the substance/mixture is in zone 1 of Figuxel

According to the criteria in 3.x.3.1-3.x.3.2, imntact with
water, the substance/mixture is in zone 2 of Fi@uxel

L

According to the criteria in 3.x.3.1-3.x.3.2, inntact with
water, the substance/mixture is in zone 3 of Figuxel

Ll

According to the criteria in 3.x.3.1-3.x.3.2, imntact with
water, the substance/mixture is in zone 4 of Figuxel

Ll

According to the criteria in 3.x.3.1-3.x.3.2, inntact with

water, the substance/mixture is in zone 5 of Figuxel

No

Category 1

S

Danger

Category 2

S

Danger

Category 3

S

Category 4

e
Warning

Category 5

No symbol

Warning

Not classified '

Consequential amendmengsnnex 1 (Allocation of label elements) and AnnefC2assification

and labelling summary tables) of the GHS shoulthirbe completed accordingly.




