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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.

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) 
patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 264, Fireworks.

A list of all the parts in the ISO 22863 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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1

Fireworks — Test methods for determination of specific 
chemical substances —

Part 13: 
Qualitative detection of elemental metals in firework 
compositions

1 Scope

This document specifies a method for the qualitative detection of reactive elemental metals (e.g. Mg, Al, Be, 
Mn, Zn, Fe, Co, Ni, Sn) used in compositions of fireworks.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes 
requirements of this document. For dated references, only the edition cited applies. For undated references, 
the latest edition of the referenced document (including any amendments) applies.

ISO 22863-1, Fireworks — Test methods for determination of specific chemical substances — Part 1: General

ISO 22863-16, Fireworks—Test methods for determination of specific chemical substances— Part 16: Procedure 
for identification of report or burst charges

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 22863-1 apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https:// www. iso. org/ obp

— IEC Electropedia: available at https:// www .electropedia. org/ 

4 Principle of the method

Based on the property of the reactive metal to be oxidized with production of hydrogen under a certain 
pH value, the sample is reacted with a hydrochloric acid solution, nitric acid, hydrofluoric acid or sodium 
hydroxide solution in a closed vessel, and the presence of the reactive metal is determined by detecting the 
hydrogen that is generated.

5 Reagents

Except as otherwise specified, reagents of high purity shall be used. Water shall be demineralized by reverse 
osmosis process (“deionized water”).

5.1 Ethanol (AR)

5.2 Ethanol solution (50 %, v/v):1 part ethanol (5.1)+ 1 part deionized water.
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5.3	 Hydrochloric acid (AR, ρ = 1,19 g/ml).

5.4	 Diluted hydrochloric acid (1 part hydrochloric acid (5.3)+ 1 part deionized water).

5.5	 Hydrofluoric acid (AR, 40 % v/v, to be kept in a plastic bottle).

WARNING — Specific personal protective equipment shall be worn when operating with 
hydrofluoric acid.

5.6	 Sodium hydroxide (AR).

5.7	 Diluted sodium hydroxide, weight 20  g Sodium hydroxide (5.6) and dissolve it in 100  ml of 
deionized water.

5.8	 Nitric acid (AR, 65 % to 70 % v/v).

5.9	 Mixed hydrochloric acid and nitric acid (3 parts hydrochloric acid (5.3) + 1 part nitric acid (5.8), 
v/v). This mixture shall be prepared less than 30 min before use.

6	 Apparatus

6.1	 Surface dish, ∅100 mm.

6.2	 Hydrogen detector, 0 ppm to 1 000 ppm, resolution ≤ 10 ppm, accuracy ≤ 3 %.

6.3	 Analytical Balance, accuracy 0,01 g.

6.4	 Gas generator with glass Erlenmeyer flask, 200 ml (see Figure 1).

6.5	 Gas generator with PTFE Erlenmeyer flask, 200 ml (see Figure 1).
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