INTERNATIONAL ISO
STANDARD 22863-1

First edition
2020-02

Fireworks — Test methodsfor
determination of specific chemigal
substances —

Part 1:
General

Artifices de divertissement — Méthodes d'essai pour la détgrmination
de substances chimigues spécifiques —

Partie 1: Généraqlités

Reference number
1SO 22863-1:2020(E)

©1S0 2020



https://standardsiso.com/api/?name=47c165b708308d6307f1fdcb2eb31723

IS0 22863-1:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=47c165b708308d6307f1fdcb2eb31723

IS0 22863-1:2020(E)

Contents

1 S0P ...

APPATARUS ...

Ul & W N

ICOU lJl UtlttTUuuIl T
51 GeNETAl. .o
5.2 Sampling of pyrotechnic compositions
5.2.1  Extraction of pyrotechnic compositions.........crge bt
5.2.2  Multi-effect fiIr@WOTrKS ... e
5.3 Preparation of pyrotechnic composition
531 GENETAL e b e
5.3.2  Grinding and mixing of pyrotechnic compositions ... Lz ..
5.4 Drying of pyrotechnic compositions
55 Spare backup SAMPLES ... SN oo

BiblIOGIAPIY ... e

© IS0 2020 - All rights reserved

iii


https://standardsiso.com/api/?name=47c165b708308d6307f1fdcb2eb31723

IS0 22863-1:2020(E)

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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Fireworks — Test methods for determination of specific
chemical substances —

Part 1:
General

1
Thi

analysis of specific chemical substances in fireworks.

Thd

Thd
con
und

ISO

3

Scope

5 document specifies the preparation methods of the test samples for the qualitative and quantitative

document applies to the following substances to be tested using ISO 22863 (all parts):
hexachlorobenzene;

lead and lead compounds;

arsenic or arsenic compounds;

mercury compounds;

chlorates;

white phosphorus;

picrates or picric acid;

zirconium with a particle size of less'than 40 pum;

content of nitrogen in nitrocellulose.

Normative references

following documénts are referred to in the text in such a way that some or all of th
Stitutes requirefments of this document. For dated references, only the edition cited 4
ated referenegs,/the latest edition of the referenced document (including any amendmen

3310-1, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wir

Terms and definitions

Pir content
pplies. For
[s) applies.

e cloth

For

the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

31

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

IEC Electropedia: available at http://www.electropedia.org/

qualitative analysis
method used to determine whether samples contain certain specific chemical substances through
chemical analysis

© IS0 2020 - All rights reserved
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3.2
quantitati

ve analysis

method used to measure the content of certain specific chemical substances in samples through
chemical analysis

4 Apparatus

4.1 General. The apparatus used in the different test methods are specific and defined in the
corresponding parts of ISO 22863.

4.2 Test

4.3 Test
4.4 Tem
4.5 Desi
gel” or “sili

sieves, antistatic and spark free, mesh size 250 pm, in conformance with ISO 3310-1.
sieves, antistatic and spark free, mesh size 40 um, in conformance with 1SO 3310x1-
perature chamber, water bath or oil bath, capable of (50 + 2,5) °C.

ccator, equipped with the appropriate desiccant (e.g. silica-based-desiccant, such as “s

ca xerogel”).

5 Test procedure

5.1 Gen

Before the
the design

All actions
moisture b

WARNING
are flam

discharge
and a suit

bral

and pyrotechnic content of the fireworks to beanalysed.

etween 40 % and 80 %.

— For all operations of 5.2 to(5.5, it must be reminded that pyrotechnic compositi

shall wedr appropriate personal protective equipment, use appropriate spark-free t

and expld
Equipote
tested sa

sion-proof ovens; and keep the samples in conductive or dissipative contain
iality and grounding shall be assured at any time at workplaces. The remaining

t
;llples shall bedeliminated in safe conditions.

5.2 Sampling of pyrotechnic compositions

5.2.1 Ex

fraction of pyrotechnic compositions

experiment, manufacturers or importers shall provide the operator with information ah

should be implemented at ambient temperature of between 15 °C and 25 °C and amb

lica

out

lent

ns

able and explosive dangerous goods, sensible to impact, friction and electrosthtic
Therefore, appropriatessafety and protective measures should be established,
able management system’ should be used with this document in its scope. Operators

ols
PrS.
hnd

Carefully dismantle the firework article, remove the initial fuse, instantaneous fuse, ignition head,
friction head, etc.

Carefully separate any pyrotechnic compositions or pyrotechnic units from any paper, cardboard,
wooden, chipboard and plastic parts, wires and every other inert material such as aluminium tubes.

Collect a sufficient quantity of each pyrotechnic composition according to the required sample sizes of
the different parts of ISO 22863 corresponding to the analyses to be carried out.

Some pyrotechnic compositions or pyrotechnic compositions and inert powders can be into mutual
contact as schematized in Figure 1. In such cases, take samples from the parts 1 and 2 and mix them
in the same proportions as in the article or the pyrotechnic unit from which they were extracted. No
sample shall be taken from part 3.

© IS0 2020 - All rights reserved
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Key
1 pyrotechnic composition A

pyrotechnic composition B or inert material Q
contact zone of 1 and 2 (]9‘1,

Figure 1 — Contact of two compositions or composition and inert conso'Bdated m3terial

O
1%
O‘lx

When the firework article contains several pyrotechnic units function simultaheously or
seqpentially (e.g. batteries and combinations, roman candles, mul‘(if';break shells, etc.), randpmly select
an gppropriate number of units per distinct principal effect sothat enough composition is cpllected for

5.2)2 Multi-effect fireworks

sanpling and dismantle it (see Figure 2). Its composition(s) then be extracted according to 5.2.1.
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Figure 2 — Example of random selection
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If chemically compatible, samples of composition(s) extracted from units of the same type shall be
mixed together in the same proportions as in the article for further joint chemical analysis.

NOTE

Determination of the chemical compatibility of compositions can be based on experimental results

that are currently available in technical documentation or verified by appropriate test methods, e.g. VST (vacuum

stability tes

ting), DSC (differential scanning calorimetry), TG (Thermogravimetry).

5.3 Preparation of pyrotechnic composition

53.1 Ge

neral

To ensure
the articles
compositig

the efficiency of the detection of chemical substances from the sample that are taken fi
, pyrotechnic compositions shall exhibit a loose aspect which will be checked by passing
n through the standard sieve of mesh size 250 pum (4.2).

If the sample of composition is still in bulk or consolidated state, it shall be grinded to.a particle

less than 2
of mesh siz

5.3.2 Gr

5.3.2.1 (

For consolj
the compo

60 um. This shall be verified by passing the grinded composition through,the standard s
e 250 pm (4.2).

inding and mixing of pyrotechnic compositions

ompositions in bulk or consolidated state

dated (e.g. bulk, stars, granules and pellets) pyrotechnic compositions, mix, crush and gI
bitions, regardless of the priming composition if any%Get rid of possible large pieces of p4

or cardboalrd scraps, rice fillings and other non-pyrotechnic materials if any.

Then, carr)

5.3.2.2 1

For loose

compositig
If hard paf
found not
ensure the

For the pur

r out 5.3.2.2.

oose compositions

ns, pass the composition throughythe standard sieve with mesh diameter of 250 um (4
ticles such as aluminium, magnesium, magnalium, titanium, iron and copper powders
0 pass the sieve, add these-particles into the sifted compositions and then mix three time
homogeneity of the mixture.

pose of testing zircenium with a particle size of less than 40 um, the sample shall be prepa

individually in the same matiner. Then pass the mixed sample through the standard sieve of mesh

40 pm (4.3

5.3.23 (

For firewo
and keep it

and mix thre€times to ensure the homogeneity of the mixture.

)ther forms of pyrotechnic compositions

'ks such as table bombs where nitrocellulose fibres are used, cut the sample into small pi¢
for further analysis.

Fom
the

Kize
eve

ind
per

pyrotechnic compositions or aftér* the grinding process of consolidated pyrotechnic

.2).
are
s to

red
Kize

ECeS

For small Bengal matches, snaps, Christmas crackers, party poppers and throwdowns, etc. several
items can be necessary to obtain enough composition for the analyses to be carried out. Extract the
pyrotechnic composition from each item and record the number of items used.

5.4 Drying of pyrotechnic compositions

Place the sample into the temperature chamber (4.4), keeping the thickness of loose composition under
3 mm, for 4 h at a constant temperature of (50 + 2,5) °C.

Then place the sample into the desiccator (4.5) for a minimum of 2 h (4 h is recommended), at room
temperature and keep it until it is used for further analyses.
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5.5 Spare backup samples

All samples shall be duplicated for possible backup and future uses.

© IS0 2020 - All rights reserved 5
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