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Foreword

[SO (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
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Fireworks — Test methods for determination of specific
chemical substances —

Part 13:
Qualitative detection of elemental metals in firework
compositions

This dociment specifies a method for the qualitative detection of reactive elementalanetals (e.g. Mg, [Al, Be,

ative references

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

[SO 22843-1, Fireworks — Test methods for determination of specific chemical substances — Part 1: General

[SO 22863-16, Fireworks—Test methods for determination of specific chemical substances— Part 16: Rrocedure
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.
[SO and [EC maintain terminology databases for use in standardization at the following addresses:

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

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

4 Principle of the method

Based o1 the property of the reactive metal to be oxidized with production of hydrogen under p certain
pH valug, the sample is reacted with a hydrochloric acid solution, nitric acid, hydrofluoric acid c;[;sodium

hydroxideéselution in a closed vessel, and the presence of the reactive metal is determined by detelcting the
hydrogerrtitatis 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.

© IS0 2025 - All rights reserved
1


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=9e87d70fd2db5cebe7a281cb6a740a7e

IS0 22863-13:2025(en)

5.3 Hydrochloric acid (AR, p =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¢1
deionizefl water.

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

59 Mi
v/v). Thi
6 App
6.1 Su
6.2 Hy
6.3 An
6.4 Ga
6.5 Ga

ed hydrochloric acid and nitric acid (3 parts hydrochloric acid (5.3) @<V part nitric a
b mixture shall be prepared less than 30 min before use.

aratus

face dish, 100 mm.

drogen detector, 0 ppm to 1 000 ppm, resolution < 40)ppm, accuracy < 3 %.
alytical Balance, accuracy 0,01 g.

5 generator with glass Erlenmeyer flask; 200 ml (see Figure 1).

k5 generator with PTFE Erlenmeyer;flask, 200 ml (see Figure 1).

DO ml of

cid (5.8),
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6.6 Electric hot plate, capable of reaching 300 °C.

Key
1  connpction to hydrogen detector
2 rubbr stopper
3  erlermeyer
4  sample
Figure 1 — Gas generator
7 Samples

Disassenpble the firework sample in accordance with the method described in ISO 22863-1 or ISO 22863-16
for reporjt effect units and burst charges.

8 Qudlitative identification

8.1 Prgliminary step

Take a sgmple of approximately 0,1g, using the analytical balance (6.3). Place the sample in the cenfre of the
surface diish (6.1), add 2 or 3 dyops of ethanol solution (5.2) on it, wait for the liquid to spread within thie sample.

Add a fey drops of diluted-hydrochloric acid (5.4) at the centre of the wetted sample, let it spread within the
sample. ()bserve whetherany bubbles are generated. If so, record the intensity of bubble generation.

8.2 Prpcise identification

8.2.1 For samples that significantly produce gas in 8.1.

Option 1: Take a 0,2 g to 0,5 g sample using the analytical balance (6.3). The amount of sample is determined
according to the intensity of the bubble generation: the more intense the more intense the bubble generation
is, the smaller sample shall be, and vice versa. Place the sample in a glass gas generator (6.4), add a small
quantity of ethanol solution (5.2). Shake the Erlenmeyer flask. Close it tightly with the rubber stopper.

Option 2: Take a 0,5 g to 1 g sample using the analytical balance (6.3), Place the sample in a glass Erlenmeyer
flask (6.4), add a few drops of ethanol solution(5.2). Shake the Erlenmeyer flask. Add in 10 ml of mixed
hydrochloric acid and nitric acid (5.9). Close it tightly with the rubber stopper. Heat it until it boils using the
electric hot plate (6.6).

Turn on the hydrogen detector (6.2) and follow the instrument operating instructions to prepare for the
test. Add in 15 ml of diluted hydrochloric acid (5.4) and gently shake the Erlenmeyer. If hydrogen production

© IS0 2025 - All rights reserved
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is detected, it is determined that an active metal is present in the sample and, if not, complete the operations

describe

d in 8.2.2 below.

8.2.2 For samples that produce very little gas in 8.1.

Take a 0,5 g to 1 g sample using the analytical balance (6.3). Place the sample in a PTFE gas generator (6.5),
add a few drops of ethanol solution (5.2). Shake the Erlenmeyer flask. Add in 5 ml of hydrofluoric acid (5.5).

Closeitt

ightly with the rubber stopper.

Turn on the hydrogen detector (6.2) and follow the instrument operating instructions to prepare for the
test. Add in 15 ml of diluted hydrochloric acid (5.4) and gently shake the Erlenmeyer. If hydrogen production
is detected, it is determined that there is an active metal in the sample and, if not, determine that there is no

reactive

8.2.3 Po

If no bubjbles are observed in the preliminary step (8.1), the samples shall be tested for aluminiu
sodium Hydroxide solution (5.7): add a few drops of sodium hydroxide at the centre afthe wetted sz
it spread|within the sample. Observe whether any bubbles are generated. If so, record the intensity
generatign.

Turn on

test. If hydrogen production is detected, it is determined that there is anactive metal in the samp
not, detefmine that there is no reactive metal in the sample.

9 Testreport

The test
— nam

— date

— refeffence to this standard, i.e. ISO 22863-13:2025;

— necepsary description of the sample and how it was obtained according to ISO 22863-1 or ISO 2

— thei

— Tresu

— any anomaly that occurred while performing the tests;

— Namje and positien/title of person conducting the tests;

— Sign

metal in the sample.

ksible presence of aluminium.

the hydrogen detector (6.2) and follow the instrument operating-instructions to prepar

Feport shall include at least the following information:
b and address of the testing laboratory;

of issue or date of signature;

Hentification of qualitative-analysis (elemental metals present or elemental metals not pre

ts of the analyses;

hture of.person conducting the test.

Im with a
mple, let
bf bubble

e for the
le and, if

2863-16;

Kent);
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