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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 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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INTERNATIONAL STANDARD

ISO 22863-3:2020(E)

Fireworks — Test methods for determination of specific
chemical substances —

Part 3:
Lead and lead compounds by atomic absorption

1
Thi

conjpositions of fireworks by flame atomic absorption spectrophotometry, withya minimun

lim

It i§ generally recommended to perform a simple preliminary qualitative test to check
quantitative analysis is required.

2

Thd
con
und

ISO
Par

No
ISO

4
The

Scope
5 document specifies the test method for determination of the lead content in p

t of 10 mg/kg.

Normative references

following documents are referred to in the text in stich a way that some or all of th
Ktitutes requirements of this document. For dated*teferences, only the edition cited 3
ated references, the latest edition of the referenced’document (including any amendmen

22863-1:2020, Fireworks — Test methods.for determination of specific chemical sulj
t 1: General

Terms and definitions
erms and definitions are listed i this document.

and [EC maintain termin¢logical databases for use in standardization at the following adg

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

IEC Electropediasavailable at http://www.electropedia.org/

Principle

test inethod consists to digest the samples with hydrochloric acid, nitric acid, hydrofluoi

per

Chioric acid and then to use atomic absorption spectrophotometer to determine the lead

yrotechnic
1 detection

whether a

Pir content
pplies. For
[s) applies.

stances —

dresses:

icacid and
content.

5

Reagents

Unless otherwise stated, only confirmed as analytical reagent, distilled water or deionized water or

equ

5.1

5.2

5.3

ivalent purity water shall be used.
Hydrochloric acid (p = 1,19 g/ml).
Perchloric acid (p = 1,67 g/ml).

Nitric acid (p = 1,42 g/ml).

© IS0 2020 - All rights reserved
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5.4 Hydrofluoric acid (p = 1,15 g/ml).

5.5 Diluted hydrochloric acid (1 part acid + 11 parts water).

5.6 Diluted hydrochloric acid (1 part acid + 1 part water).

5.7 Mixed acid (4 parts nitric acid+ 1 part perchloric acid).

5.8 Standard solution oflead (1 000 pg/ml).

5.9 Stan
a 100 ml fl

6 Appa

6.1 Micn
conditions
instruction

NOTE

6.2 Flam
lamp. Oper

dard diluted solution oflead (100 pg/ml): Pour 10,00 ml of lead standard solution (5.8}
sk, add diluted hydrochloric acid (5.5) up to the 100 ml graduation, then mix.

ratus

owave digestion oven, equipped with PTFE or other suitable digestion vessel. Opera

nto

fing

of the apparatus and the corresponding digestion times shall foellow the manufacturer's

S.

ther equipment can be used provided it complies with the same-plrpose.

e atomic absorption spectrophotometer, equipped-with lead element hollow cathode

ating conditions shall follow the manufacturer's instructions.

6.3 Analytical balance, accuracy 0,1 mg.

6.4 Elect

ric hot plate, capable of reaching 500 2€:

7 Prep

rations

Preparation of sample shall be performed according to ISO 22863-1:2020, 5.2 to 5.3.

8 Analysis steps

8.1 Sa

le size

Take 1,0 g sample, using the analytical balance (6.3).

Duplicate

e saimple.

8.2 GeneralTequirenment

The analys

is of the two samples shall be carried out simultaneously.

For error correction, a blank test shall be carried out in parallel with a lead-free blank solution.

© IS0 2020 - All rights reserved
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8.3 Test procedure
8.3.1 Digestion process

8.3.1.1 Samples not containing titanium

Wet the sample parts (8.1) with a small amount of water, add diluted hydrochloric acid (5.6) dropwise
until the violent reaction is completed, then add 8 ml of mixed acid (5.7), stir, close tightly the digestion
vessel, put it into the microwave digestion oven (6.1) and complete the digestion process during

30 minutes at 210 °C (See Annex A).

Upd
tem
a P

Head
Aftg
Hea

Las
100

8.3

Plag
dilu

Thd
ves
ope

Upd
tem
hea

Aftg
Co0

Las
100

n completion of the digestion process, the digestion vessel shall be cooled dow
perature and then the solution shall be cleared of any solid residue by filtering it andtra
'FE beaker.

t the cleared solution until it boils and reaches an almost dry salt state on atrelectric hot
r cooling, 10 ml of diluted hydrochloric acid (5.6) shall be added to the3alt.
t the solution to dissolve the salts and cool it again.

L1y, the solution shall be transferred into a 100 ml volumetric flask and mixed with wate
ml graduation.

1.2 Samples containing titanium

e each sample (8.1) into a microwave digestion-vessel, wet it with a small amount of
ted hydrochloric acid (5.6) dropwise until the vielent reaction is completed.

n add 3 ml of hydrofluoric acid (5.4) and 5\ml of mixed acid (5.7), shake, close tightly th|
bel, put it into the microwave digestionven (6.1) and complete digestion according to
ration procedures.

n completion of the digestion(procedure, the digestion vessel shall be cooled dowj

fed until it reaches an almost'dry salt state on an electric hot plate (6.4).

br cooling, add 10 ml of diluted hydrochloric acid (5.6) and dissolve the salts with heatin
it again.

Lly, the solutiop-shall be transferred into a 100 ml volumetric flask and mixed with wate
ml graduation;

h to room
hsferred to

plate (6.4).

r up to the

water, add

e digestion
the settled

n to room

perature and then the solution shall be transferred into a polytetrafluoroethylene leaker and

b, and then

r up to the

8.3]2 Calibration curve
Prepare.a set of calibration samples by dilution of the standard diluted solution of lead (5.9) to
concentrations of 0 05 10 20 50 and 100 ng[/m] These solutions shall be p]qr‘pr‘l inla group of

100,0 ml volumetric flasks up to the 100 ml graduation. Carry out the calibration process with the

spe

ctrophotometer (6.2) according to its manufacturer's instructions.

The calibration curve shall be plotted in a system of coordinates based on the concentration of lead in

abs

8.3.

cissas (horizontal axis) and absorbance values in ordinates (vertical axis).

3 Measurement

Set up the spectrophotometer to the optimized working conditions according to its manufacturer's
instructions (See Annex B).

Per

©IS

form the test according to (8.2) and record the measurement.

02020 - All rights reserved
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If the content of lead in the sample solutions is beyond the calibration curve, the solution (8.3.1) shall be
diluted to an appropriate ratio and then measured again.

9 (Calculations

Calculate the lead content of the two samples using the following formula:

e (C-Cy)V.f
m
where
X is the lead content of the sample (mg/kg);

is
is
is
is
m is
Calculatior
Standard a
Annex C).
10 Accul
The absolu

If the res
increased

he measured concentration of lead in the sample solution (pg/ml);

he measured concentration of lead in the lead-free blank solution (pg/ml);
he volume of the sample solution (ml);

he dilution factor of the sample solution;

the mass of the sample (g).

results shall be expressed with two significant digits:

ddition method may be used instead of the methods specified in Clause 7 and Clause 8

racy
e difference between the two measuréed results shall not exceed 10 % of their arithmetic m

1lts exceed the above accuracy, the test shall be resumed, maybe using sample
mass.

11 Test report

The testre

name 4

date of

port shall include-at least the following information:
ind addressyof the testing laboratory;

issue;

referelllce to0 this documenti.e. ISO 22863-3:2020;

[see

ean.

b of

necess

any an

ary description of the sample and how it was obtained according to ISO 22863-1;

results of the analysis;

omaly that occurred while performing the tests.
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Reference working conditions of microwave digestion oven

Microwave dlgestlon oven 1s used to dlgest samples at hlgh temperature and hlgh pressure For the sake

of sg
of

different designs of microwave digestion ovens, give priority to the digestion procedure provided by

manufacturer.

Table A.1 — Reference working conditions of microwave digestion oven

Power Rising time Pressure Temperature Holding time
(W) (minutes) (hPa) °C) (minutes)
1000 30 55 210 30

NOTE Different models of microwave digestion ovens from differefit)manufacturers can have differept digestion
profedures (See supplied user’s instructions).

© IS0 2020 - All rights reserved
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Annex B
(informative)

Reference working conditions of atomic spectrometer

Table B.1 — Reference working conditions of atomic spectrometer

Wavelength Slid width HOHO;’; ;:;)th(’de Air flow rate Acetylene flow
(nmp) (nm) (mA) (1/min) (H/min)
283,3 0,5 4 12,5 2,0

6 © IS0 2020 - All rights reserved
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Annex C
(informative)

Standard addition method

—General

5 second method eliminates the “matrix” effects that result from the diges‘?ﬂa@m

br ions corresponding to other compounds than lead ones may have been for d
digested sample solution to be tested. Such ions are likely to have an 1mpac&3 he spé
brds.

©
P
Sample size O

e one 0,5 g sample, using the analytical balance (6.3).

licate the sample. Q
Y

General requirement 5\0\\

analysis of the two samples shall be carried oul@%nediately one after the other.

N
1 Digestion process . @)

same digestion process %scribed in (8.3.1) shall be carried out to obtain the diges

mentioned quant\ Qof each of the acids to be used shall be multiplied by 2,5 to take if
larger sample sizejas given in (C.2).

2 Diluti?g?)f the digested sample solution
pare 1@%1 of a diluted solution of the standard diluted solution of lead (5.9) to a conce

tion that is to be dilute@ d tested according to the following clauses, (C.4.2) and (C.4.3].

ess where
remain in
ctrometric

fed sample

jto account

ntration of

numbered

10,0 gy
P 1 £ 4 i pa | 1 L. £ £100 1_£1 1 2l o4 Laoll L

0 1T JU 1111 Ul LUIIT UISUDLCU DallllJlC ounuuuu I cdlill Ul a OCL Ul 1UVU 1111 TIAdSINS LU1IIdl S1iIdIll T
from 1 to 5.

1 2 3 4 5
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