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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.
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Introduction

The requirements of this document are based on the bioavailability of certain elements resulting from
the use of toys, which should not, as an objective, exceed the following levels per day:

— 0,2 pg for antimony;

— 0,1 ug for arsenic;

— 25,0pug

for barium;

— 0,6 pgf
— 0,3 pgf
— 0,7 ugf
— 0,5pugf
— 5,0pugf

For the inte
of toy matg
hypothesis,
accepted v4
exceeded.

By combini
for various
detailed in
elementsin
manufactur

pr cadmium;
or chromium;
pr lead;

O mercury;
pr selenium.

rpretation of these values, it has been necessary to identify angpper limit for the inge
rial. Very limited data have been available for identifying<his upper limit. As a wor
a summed average daily intake of the various toy materials.has been gauged at the currg
lue of 8 mg/d, in the knowledge that in certain individual cases these values migh

toxic elements in micrograms per gram of toyamaterial (milligrams per kilogram) and
Table 1. The values obtained have been adjudsted to minimize children's exposure to
toys and to ensure analytical feasibility, taking into account limits achievable under cuf
ing conditions (see Annex D).

tion
king
ently
t be

hg the daily intake with the bioavailability valuésisted above, limits have been obtained

| are
oxic
rent

Vi
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Safety of toys —

Part 3:
Migration of certain elements

WARNING — Persons applying this document should be familiar with laboratory practice for

1.1
dete
mer

1.2

following toy materials:

pms, if any,
safety and

Ipetence to

rm laboratory activities for which they are responsible.
Scope

This document specifies maximum acceptable levels and/methods of sampling, extraction and
Fmination for the migration of the elements antimony, arsehic, barium, cadmium, chromium, lead,

fury and selenium from toy materials and from parts of toys.

Maximum acceptable levels are specified for thegmigration of the elements listed in ]

Coatings of paints, varnishes, lacquers, printing inks, polymers and similar coatings (se

polymeric and similar material, includinglaminates, whether textile-reinforced or not, b
bther textiles and non-woven textilesi(see 9.2);

paper and paperboard (see 9.3);

hatural, artificial or synthetic textiles (see 9.4);

blass/ceramic/metallic ‘materials, excepting lead solder when used for electrical
(see 9.5);

bther materials; whether mass-coloured or not (e.g. wood, fibreboard, hardboard, bone
(see 9.6);

materials.intended to leave a trace (e.g. the graphite materials in pencils and liquid i§
[see %:Z);

liable modelling materials, including modelling clays and gels (see 9.8);

.1 from the

b 9.1);

it excluding

ronnections

ind leather)

nk in pens)

— paints to be used as such in the toy, including finger paints, varnishes, lacquers, glazing powders and
similar material in solid or liquid form (see 9.9).

1.3 The requirements in this document apply to the following toys and toy components of toys and toy
materials (see D.2.1):

— all intended food and oral contact toys, cosmetic toys and writing instruments categorized as toys,
irrespective of any age grading or recommended age labelling;

— all toys intended for or suitable for children under 72 months of age;

— accessible coatings, irrespective of any age grading or recommended age labelling;

© IS0 2020 - All rights reserved
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— accessible liquids, pastes and gels (e.g. liquid paints, modelling compounds), irrespective of any age
grading or recommended age labelling.

1.4 Packaging materials are not included, unless they are intended to be kept, for example boxes and

containers,

NOTE

or unless they form part of the toy or have intended play value (see D.2.2).

No requirements are given for toys and parts of toys which, due to their accessibility, function, mass,

size or other characteristics, are obviously unlikely to be sucked, licked or swallowed, bearing in mind the normal
and foreseeable behaviour of children (e.g. the coating on the crossbeam of a swing set, the tyres of a toy bicycle).

2 Norm

The followi
constitutes

tive references

Ing documents are referred to in the text in such a way that some or all of their)cor
requirements of this document. For dated references, only the edition cited ‘applies

undated references, the latest edition of the referenced document (including any amendments) app

ISO 3696, U
[SO 8124-1:
[SO 8124-6

3 Terms

For the pur
[SO and IEC

(ater for analytical laboratory use — Specification and test methods
2018, Safety of toys — Part 1: Safety aspects related to mechanical and-physical propertie

2018, Safety of toys — Part 6: Certain phthalate esters in toys and-children's products

and definitions

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

— ISO Onliine browsing platform: available at https://Wwww.iso.or

IEC Ele

3.1
base matej
material up|

3.2
coating
layers of m
lacquers, in
or not, no n
with a shar

3.3
method de
MDL

Ctropedia: available at http://www.electropedia.org/

ial
on which coatings (3.2) may-he formed or deposited

hterial formed or déposited on the base material (3.1) of a toy, including paints, varni
ks, polymers or-0ther substances of a similar nature, whether they contain metallic part]
natter how they’have been applied to the toy, and which can be removed by scraping
b blade

fection limit

maintain terminological databases for use in standardization at the following addressg¢s:

tent
For
lies.

thes,
icles
3.7)

three times the standard deviation of the result obtained in the method blank by the laboratory
carrying out the analysis

3.4

mass-coloured material
material which has absorbed colouring matter without formation of a coating (3.2)

EXAMPLE

Wood, fibreboard, hardboard, leather, bone and other porous substances.

© IS0 2020 - All rights reserved
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3.5

paper
sheet formed by irregularly intervened cellulose fibres with a mass per unit area of 400 g/m? or less

Note 1 to entry: If paper with polymeric lamination, or other treatments which may be resistant to wetting, no
longer presents the same properties as paper, then it is not treated as such.

[SOURCE: ISO 8124-1:2018, 3.46]

3.6

paperboard
sheet od L ogula tervened cellulose fibres with a mass per unit area gver 400 g/m?,
exclfiding pressed wooden fibreboards such as medium density fibreboard (MDF), ¢hipboard and
mate¢rials with similar properties

ormed-p eg nLe ened o gse pre A a an pe a a Qe

Note|1 to entry: The term paperboard also includes materials commonly referred to as card or cardpoard with a
masq per unit area over 400 g/m?2.

Note|2 to entry: If paperboard with polymeric lamination, or other treatments whichymay be resistaint to wetting,
no lojnger present the same properties as paper, then they are not treated as such.

[SOURCE: ISO 8124-1:2018, 3.85]

3.7

scraping
mechanical process for removal of coatings (3.2) down to the base material (3.1)

3.8
toy material
accepsible material present in a toy

3.9
method blank
aliqyot of extraction solvent that is treated exactly as a sample including exposure to| glassware,
appdratus and conditions used for a particular test, but with no added sample

31
calibration blank
solution containing no analyte that is used to verify blank value

EXAMPLE 0,07 + 0,005 mol/1 hydrochloric acid solution (6.1).

3.11
instrument detection limit
IDL
threp timeSithe standard deviation of the result obtained by analysing calibration blank

3.12
calibratiomrchrecksotution
solution of known composition within the range of the calibration solutions, but prepared independently

4 Maximum acceptable levels

4.1 Specific requirements

See D.3.

Toys and parts of toys, as specified in Clause 1, are deemed to meet the requirements of this document
when the adjusted value of migration of elements from them conform with the maximum limits given in
Table 1 when tested in accordance with Clauses 8, 9 and 10.

© IS0 2020 - All rights reserved 3
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4.2 Interpretation of results
See D.4.

Due to the precision of the methods specified in this document, an adjusted analytical result is required
to take into consideration the results of interlaboratory trials. The analytical results obtained in
accordance with Clauses 8, 9 and 10 shall be adjusted by subtracting the analytical correction in Table 2
to obtain an adjusted analytical result.

Materials are deemed to conform with the requirements of this document if the adjusted analytical
result for the migrated element is less than or equal to the value given in Table 1.

Table 1 — Maximum acceptable element migration from toy materials

Values in milligrams per kilogram of toy material

Element
Sb As Ba Cd Cr Pb Hg be

Toy material

Any toy material given in Clause 1, except
modelling clay and finger paint

Modelling clay 60 25 250 50 25 90 25 500
Finger paint 10 10 350 15 25 25 10 b0

60 25 1000 75 60 90 60 300

Table 2 — Analytical correctien

Element Sb As Ba cd Cr Pb Hg Se
Anglytical correction (%) 60 60 30 30 30 30 50 60

EXAMPLE An analytical result for lead of 120 mg/kg.Was obtained. The necessary analytical correftion
taken from Table 2 is 30 %. Therefore, the adjusted analytical result is as shown in Formula (1).

12O_EOXBO
100

=120-36 (1)

= 84 mg//kg.

This is degmed to be conforming with the requirements of this document (maximum acceptable
migration of lead as given in Tablé\l' is 90 mg/kg).

5 Principle

Soluble elements are,‘extracted from toy materials under conditions that simulate the matgrial
remaining ih contactWith stomach acid for a period of time after swallowing. The concentrations of the
soluble elethents\are then determined quantitatively by inductively coupled plasma optical emigsion
spectrometfry-(ICP-OES) or other specified analytical methods with specified MDL.

6 Reagents

NOTE No recommendation is made for the reagents and materials necessary for carrying out elemental
analyses within the MDL specified in 10.2.

During the analyses, use only reagents of recognized analytical grade.
6.1 Hydrochloric acid solution, c(HCI) = (0,07 £ 0,005) mol/1.

6.2 Hydrochloric acid solution, ¢(HCI) = (0,14 = 0,010) mol/l.

4 © IS0 2020 - All rights reserved
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6.3 Hydrochloric acid solution, c(HCI) = approximately 1 mol/l.

6.4 Hydrochloric acid solution, c¢(HCI) = approximately 2 mol/l.

6.5 Hydrochloric acid solution, c(HCI) = approximately 6 mol/l.

6.6 General purpose reagent n-heptane, (C,H;;), 99 %.

6.7 Water of at least grade 3 purity, in accordance with ISO 3696.

7 Apparatus

NOTE No recommendation is made for the apparatus necessary for carrying out elemental ang
the MIDL specified in 10.2.

See D.5.

Normal laboratory apparatus and the following:

7.1
as in

7.2
The
mixt
an a
unce

See

7.3

7.4

See

7.5

7.6
acid

See

ure is in the range 1,0-1,5 (as specified in Clause 9). For example, when a pH measuy
ccuracy of * 0,2 pH units is used, the range shall be changed to 1,2-1,3 after cong
rtainty.
D.5.1.
Membrane filter, of pore size 0,45 pm.
Centrifuge, capable of certrifuging at (5 000 + 500) g).
D.5.2.
Means of agitating the mixture, at a temperature of (37 * 2) °C.
Series.of containers, of gross volume between 1,6 x and 5,0 x that of the volume of i
extractant.

Plain-weave wire-cloth stainless steel metal sieve, of neiminal aperture 0,5 mm an
dicated in Annex A, Table A.1.

Means of measuring pH to proper accuracy without cross-contamination

accuracy of pH measurement shall be cautiously considered to make sure the pH ¥

543

lyses within

1 tolerances

ralue of the
ement with
idering the

ydrochloric

7.7

7.8

7.9

Soxhlet extractor, according to ISO 8124-6:2018, Figure C.1.
Solvent extractor, according to ISO 8124-6:2018, Figure C.2.

High retention filter paper, for example quantitative slow flow rate filter paper.

8 Selection of test portions

See D.6.

1) 1g=9,806 65 m/s2

© IS0 2020 - All rights reserved
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A laboratory sample for testing shall consist of a toy either in the form in which it is marketed or in
the form in which it is intended to be marketed. Test portions shall be taken from the accessible parts
(see ISO 8124-1) of a single toy sample. Identical materials in the toy may be combined and treated as
a single test portion, but additional toy samples shall not be used. Test portions may be composed of
more than one material or colour only if physical separation, such as dot printing, patterned textiles or

mass limita

NOTE
the toy, prov

tion reasons, precludes the formation of discrete specimens.

ided they are representative of the final toy.

Test portions of less than 10 mg of material shall not be tested.

The requirement does not preclude the taking of test portions from materials used to manufacture

9 Preparation and extraction of test portions

NOTE A

9.1 Coati

guideline for the choice of procedure to be used for the various toy materials is provided in Ann

ngs of paint, varnish, lacquer, printing ink, polymer and similar'coatings

9.1.1 Test portion preparation

Remove th
comminute

e coating from the laboratory sample by scraping (see 3.7)~at room temperature
it at a temperature not exceeding ambient. Collect enough<«oating to obtain a test porti

preferably not less than 100 mg which will pass through a metal sieve of aperture 0,5 mm (7.1).

If only betw
with 9.1.2 g
used. Repor

In the case
test portion

9.1.2 Ext

Using a con
an aqueous
of between

Shake for 1
while shaki
mixture is i

Protect the

een 10 mgand 100 mg of comminuted uniform coatingis available, extract this in accord
Ind calculate the quantity of the appropriate elemerts as if a test portion of 100 mg had
t the mass of the test portion in accordance with*Clause 11 e).

pf coatings that by their nature cannot be comminuted (e.g. elastic/plastic paint), remg
of coating from the laboratory sample without comminuting.

raction procedure

fainer of appropriate size (76), mix the test portion prepared in 9.1.1 with 50 x its ma

10 mg and 100 mg, mix(the test portion with 5,0 ml of this solution (6.1) at (37 * 2) °C/]
min. Check the acidity of the mixture (7.2). If the pH is greater than 1,5, add dropt

etween 1,0 and,1,5.

mixtureAxom light. Agitate the mixture continuously at (37 + 2) °C (Z.5) for 1 h and

allow to staind for<t-h'at (37 + 2) °C.

Without de
filter (7.3)

as possible
10 min and

a

solut

ay,.efficiently separate the solids from the

1y

ion, firstly by filtration using a memb

I Q a a ~ an

after completion of the standing time. If centrifu is used, it shall take no longer

shall be reported in accordance with Clause 11 e).

ging

D
o

bn of

ance
peen

ve a

Ss of

HCI solution at (37 + 2) °Gof¢(HCI) 0,07 mol/1 (6.1). [Where the test portion has only a ass

vise,

hg the mixture, &maqueous solution of c(HCI) approximately 2 mol/1 (6.4) until the pH of the

then

pidly
than

If the resulting solutions are to be stored for more than one working day prior to elemental analysis,
stabilize them by adding hydrochloric acid so that the concentration of the stored solution is

approximat

ely ¢(HCI) = 1 mol/1 (6.3). Report such stabilization in accordance with Clause 11 e).

© IS0 2020 - All rights res
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9.2 Polymeric and similar material, including laminates, whether textile-reinforced or
not, but excluding other textiles

9.2.1 Test portion preparation

Obtain a test portion of preferably not less than 100 mg of the polymeric or similar material, while
avoiding heating of the materials, according to the following procedure.

Cut out test portions from those areas having the thinnest material cross-section in order to ensure a
surface area of the test pieces as large as possible in proportion to their mass. Each piece shall, in the

uncompressed condition, have no dimension greater than 6 mm

If th
pres
repa
appr

e laboratory sample is not of a uniform material, obtain a test portion from each differf
ent in a mass of 10 mg or more. Where there is only between 10 mg and 100 mg of unifor
rt the mass of the test portion in accordance with Clause 11 e) and calculate-the qua
opriate elements as if a test portion of 100 mg had been used.

p

9.2.2 Extraction procedure

Follgw the extraction procedure in 9.1.2 using the test portions prepared in accordance wit

9.3 | Paper and paperboard

9.3.1 Test portion preparation

See D.7.

Obtdin a test portion of preferably not less than 100 mg of the paper or paperboard.

If th
diffe
100
calc

e laboratory sample is not of a uniformrmaterial, where possible, obtain a test portioj
rent material present in a mass of not less than 100 mg. Where there is only betweer
mg of uniform material, report the.mass of the test portion in accordance with Claug
late the quantity of the appropriate elements as if a test portion of 100 mg had been ug

If the paper or paperboard to-Bestested is coated with paint, varnish, lacquer, printing in
or similar coating, test portions of the coating shall not be taken separately. In such casg
portiions from the material so’that they also include representative parts of the coated are3

this jn accordance with-€latise 11 e). Extract test portions obtained in accordance with 9.3.2.

9.3. Extractionprocedure

Macerate the test portion prepared in 9.3.1 with 25 x its mass of water (6.7) at (37 + 2
the fesulting*mixture is homogeneous. Quantitatively transfer the mixture to the appro
contpin€r\(7.6). Add to the mixture a mass of aqueous solution of ¢(HCI) = 0,14 mol/l (6.2) a
whighthas 25 x the mass of the test portion.

bnt material
m material,
ntity of the

—_

h from each

10 mg and
le 11 e) and
ed.

k, adhesive
s, take test

and report
p

°C so that
briate-sized
[ (37 £2)°C

Shake for 1 min. Check the acidity of the mixture (7Z.2). If the pH is greater than 1,5, add dropwise,
while shaking the mixture, an aqueous solution of c(HCI) approximately 2 mol/1 (6.4) until the pH of the
mixture is between 1,0 and 1,5.

Protect the mixture from light. Agitate the mixture continuously at (37 * 2) °C (Z.5) for 1 h and then
allow to stand for 1 h at (37 £ 2) °C.

Without delay, efficiently separate the solids from the solution, firstly by filtration using a membrane
filter (7.3) and, if necessary, by centrifuging at up to 5 000 g (7.4). Carry out the separation as rapidly
as possible after completion of the standing time. If centrifuging is used, it shall take no longer than
10 min and shall be reported in accordance with Clause 11 e).
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If the resulting solutions are to be stored for more than one working day prior to elemental analysis,
stabilize them by adding hydrochloric acid so that the concentration of the stored solution is
approximately c(HCI) = 1 mol/l. Report such stabilization in accordance with Clause 11 e).

9.4 Natural, artificial or synthetic textiles

9.4.1 Test portion preparation

See D.8.

portion of preferably not less than 100 mg by cutting the eces that
in the uncompressed condition have no dimension greater than 6 mm.

each
Nt in
rial.

If the sample is not of a uniform material or colour, where possible, obtain a test portion from
different mpterial or colour present in a mass greater than 100 mg. Materials or colours prese
amounts befween 10 mg and 100 mg shall form part of the test portion obtained from the’main mats

Samples taken from patterned textiles shall be representative of the whole materiatl;

9.4.2 Extraction procedure

Follow the ¢xtraction procedure in 9.1.2 using the test portions preparéd in accordance with 9.4.1.

9.5 Glasg/ceramic/metallic materials

9.5.1 Tesft portion preparation
See D.9.

Toys and to
If the toy d
ceramic or

or compong

iy components shall first be subjected tothe small parts test in accordance with ISO 81
r component fits entirely within the_.small parts cylinder and contains accessible g
metallic materials (excepting lead-solder when used for electrical connections), then th
nt shall be extracted in accordance with 9.5.2 after removal of any coating in accord

P4-1.
lass,
e toy
hnce

with 9.1.1.

NOTE T
extraction in

bys and toy components that-have no accessible glass, ceramic or metallic materials do not re
accordance with 9.5.2«

juire

9.5.2 Extraction procedure

Place the w and

diameter of]

pighed toyor{toy component in a 50 ml glass cylinder with a nominal height of 60 mm|
40 mm,
NOTE T ed in
[SO 8124-1.

his typeof container will take all components/toys that fit inside the small parts cylinder defin|

Add a sufficient measured volume of an aqueous solution of ¢(HCI) = 0,07 mol/1 (6.1) at (37 + 2) °C to just
cover the toy or component. Cover the container, protect the contents from light and allow the contents
to stand for 2 h at (37 £ 2) °C.

Without delay, efficiently separate the solids from the solution, firstly by decantation followed by
filtration using a membrane filter (7.3) and, if necessary, by centrifuging at up to 5 000 g (74). Carry
out the separation as rapidly as possible after completion of the standing time. If centrifuging is used, it
shall take no longer than 10 min and shall be reported in accordance with Clause 11 e).

If the resulting solutions are to be stored for more than one working day prior to elemental analysis,
stabilize them by adding hydrochloric acid so that the concentration of the stored solution is
approximately c(HCI) = 1 mol/1 (6.3). Report such stabilization in accordance with Clause 11 e).
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9.6 Other materials, whether mass-coloured or not (e.g. wood, fibreboard, bone and

leather)

9.6.1 Test portion preparation
See D.10.

Obtain a test portion of preferably not less than 100 mg of the material in accordance with
9.4.1 or 9.5.1, as appropriate.

If the laboratory sample is not of uniform material, a test portion shall be obtained from ea

9.2.1,9.31,

ch different

mat¢rial present in a mass of 10 mg or more. Where there is only between 10 mg and 100 im{
mat¢rial, report the mass of the test portion in accordance with Clause 11 e) and calculatet
of thie appropriate elements as if a test portion of 100 mg had been used.

If the¢ material to be tested is coated with paint, varnish, lacquer, printing ink or a.similar cog
the procedure in 9.1.1.

9.6. Extraction procedures

Extrjact the materials in accordance with 9.1.2, 9.3.2 or 9.5.2, as appropriate. Report the met
accordance with Clause 11 e).

9.7 | Materials intended to leave a trace

9.7.1 Test portion preparation for materials in solid form

9.7.1.1 General

Obta
uncq

in a test portion of preferably not less ‘than 100 mg by cutting the material into pieces ¥
mpressed condition have no dimension greater than 6 mm.

A te
labo
matq
of t

5t portion shall be obtained from‘each different material intended to leave a trace pr
Fatory sample in a mass of 10 ‘mg or more. Where there is only between 10 mg ang
rial, report the mass of thiejtest portion in accordance with Clause 11 €) and calculate {
e appropriate elements(as if a test portion of 100 mg had been used.

If thle material contains-any grease, oil, wax or similar material, these ingredients shall

r of uniform
he quantity

ting, follow

hod used in

which in the

bsent in the
100 mg of
he quantity

be removed

befofe treatment of‘the test portion as described in 9.7.4. Two alternative dewaxing nmethods are

desdribed in 9.7.1:2.and 9.7.1.3 as Method A and Method B. Laboratories can select the m
dewpxing methed at their discretion. Other methods may also be used but shall be valida
that|they are‘capable of completely removing non-polar ingredients from relevant toy mate

9.7.1.2" " Method A

pst suitable
ted to show
rials.

Enclose the test portion in a high retention filter paper (7.9) and place into the thimble of a Soxhlet
extractor (7.7). Add 50 ml of n-heptane (6.6) to the 100 ml boiling flask of the extractor and reflux for
atleast 30 min with no less than five reflux cycles. At the conclusion of the process, dry the folded filter
paper containing the dewaxed test portion to ensure the removal of residual solvent. Take analytical

measures to ensure that the removal of the ingredients referred to is quantitative. Report
used in accordance with Clause 11 e).

the solvent

The filter paper used shall be as small as possible without risking loss of the test portion during the

dewaxing procedure.

NOTE The volume of n-heptane can be adjusted according to the Soxhlet extractor used.
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9.7.1.3 Method B

Enclose the test portion in a high retention filter paper (79) and place into the thimble of a solvent
extractor (7.8). Add 20 ml of n-heptane (6.6) to the receiver. After setting the temperature of the solvent
extractor to approximately 140 °C, immerse the test portion with filter paper for 10 min as soon as the
n-heptane is completely boiling and reflux for another 5 min. At the conclusion of the process, dry the
folded filter paper containing the dewaxed test portion to ensure the removal of residual solvent. Take
analytical measures to ensure that the removal of the ingredients referred to is quantitative. Report
the solvent used in accordance with Clause 11 e).

The filter paper used shall be as small as possible without risking loss of the test portion during the
dewaxing pfocedure.

NOTE The volume of n-heptane can be adjusted to ensure the immersion of the test portion. The témperature
of solvent exfractor can be adjusted to ensure the boiling of n-heptane.

9.7.2 Test portion preparation for materials in liquid form

Obtain a teqt portion of preferably not less than 100 mg of the material from thedaboratory sample] The
use of an apgpropriate solvent to facilitate the obtaining of a test portion is permitted.

A test portion shall be obtained from each different material intended to'leave a trace present i} the
laboratory pample at a mass of 10 mg or more. Where there is only-between 10 mg and 100 mg of
material, report the mass of the test portion in accordance with Claise-11 e) and calculate the quantity
of the apprqpriate elements as if a test portion of 100 mg had beenwused

If the matefial is intended to solidify in normal use and contains grease, oil, wax or similar matgrial,
allow the tpst portion to solidify under normal-use conditions and remove the grease, oil, wax or
similar matlerial using dewaxing methods as described,in'9.7.1 before treatment of the test portign as

9.7.3 Extraction procedure for samples not.¢ontaining grease, oil, wax or similar material

Using a conftainer of appropriate size (7.6),\niix the test portion prepared in accordance with 9.71 or
9.7.2 with 30 x its mass of an aqueoustHCl solution at (37 + 2) °C of ¢(HCl) = 0,07 mol/l (6.1). For a
test portion of mass between 10 mgrand 100 mg, mix the test portion with 5,0 ml of this solutign at
(37 £ 2) °C.

Shake for 1fmin. Check the acidity of the mixture (7.2). If the test portion contains large quantitips of
alkaline mdterials, generallg-in the form of calcium carbonate, adjust the pH to between 1,0 and 1,5
using hydrqchloric acid [¢(HCl) approximately 6 mol/1 (6.5)] in order to avoid over-dilution. Report in
accordance|with ClauseT e) the amount of hydrochloric acid used to adjust the pH in relation t¢ the
total amount of solution.

If only a smpll quantity of alkaline material is present and the pH of the mixture is greater than 1,5} add
dropwise, while*shaking the mixture, an aqueous solution of ¢c(HCI) approximately 2 mol/1 (6.4) fintil

the pH is between 1,0 et 1,5

Protect the mixture from light. Agitate the mixture continuously at (37 £ 2) °C (Z5) for 1 h and then
allow to stand for 1 h at (37 % 2) °C prior to elemental analysis.

9.7.4 Extraction procedure for samples containing grease, oil, wax or similar material

With the test portion as prepared in 9.7.1 or 9.7.2 remaining in the high retention filter paper (7.9),
macerate the test portion with water (6.7) which has 25 x the mass of the original material, at
(37 = 2) °C, so that the resulting mixture is homogeneous. Quantitatively transfer the mixture to a
container of appropriate size (7.6). Add to the mixture a mass of aqueous solution of ¢(HCI) = 0,14 mol/1
(6.2) at (37 = 2) °C which has 25 x the mass of the original test portion.
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In the case of a test portion of original mass between 10 mg and 100 mg, macerate the test portion with
2,5 ml of water (6.7). Quantitatively transfer the mixture to the appropriate-sized container (7.6). Add
2,5 ml aqueous solution of c(HCI) = 0,14 mol/1 (6.2) at (37 £ 2) °C to the mixture.

Shake for 1 min. Check the acidity of the mixture (Z7.2). If the test portion contains large quantities of
alkaline materials, generally in the form of calcium carbonate, adjust the pH to between 1,0 and 1,5
using hydrochloric acid of ¢(HCl) approximately 6 mol/1 (6.5) in order to avoid over-dilution. Report in
accordance with Clause 11 e) the amount of hydrochloric acid used to adjust the pH in relation to the
total amount of solution.

If only a small quantlty of alkalme materlal is present and the pH of the mixture is greater than 1,5, add
droffwise [ 1 (6.4) until
the pH is between 1 0 and 1, 5

Prot h and then

alloy

ect the mixture from light. Agitate the mixture continuously at (37 * 2) °C (Z5)for 1
v to stand for 1 h at (37 + 2) °C.

NOTE

E is calculated
acco

The volume of HCl solution of either ¢(HCI) = 0,07 mol/1 (see 9.7.3) or c(HCl)’= 0,14 mol/l
"ding to the mass of the test portion prior to dewaxing.

With

filter

as p
10 nf

If th
stab

out delay, efficiently separate the solids from the solution, firstly by filtration using g

(7.3) and, if necessary, by centrifuging at up to 5 000 g (7.4).€arry out the separatio
pssible after completion of the standing time. If centrifuging is used, it shall take no
in and shall be reported in accordance with Clause 11 e)x

e resulting solutions are to be stored for more than .one working day prior to elemen
lize them by the addition of hydrochloric acid sothat the concentration of the stored

membrane
h as rapidly
longer than

al analysis,
solution is

apprjoximately c(HCI) = 1 mol/l. Report such stabilization in accordance with Clause 11 e).

9.8 | Pliable modelling materials, including modelling clays and gels

9.8.1 Testportion preparation

Obtg btain a test

port]

in a test portion of not less than.100 mg of the material from the laboratory sample; g
ion from each different material in the laboratory sample.

If thp material contains grease;oil, wax or similar material, remove these ingredients using dewaxing
methods as described in 97.1'before treatment of the test portion as described in 9.8.3.

2 kerial

Extraction procedure for samples not containing grease, oil, wax or similar ma

ith 9.8.1, after
solution at

itains large
to between
1,0 and 1,5 using hydrochloric ac1d of c(HCI) approximately 6 mol/1 (6.5) in order to avoid over-dilution.
Report in accordance with Clause 11 e) the amount of hydrochloric acid used in relation to the total
amount of solution.

If only a small quantity of alkaline material is present and the pH of the mixture is greater than 1,5, add
dropwise, while shaking the mixture, an aqueous solution of ¢(HCI) approximately 2,0 mol/1 (6.4) until
the pH is between 1,0 and 1,5.

Protect the mixture from light. Agitate the mixture continuously at (37 * 2) °C (Z5) for 1 h and then
allow to stand for 1 h at (37 £ 2) °C.
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9.8.3 Extraction procedure for samples containing grease, oil, wax or similar material

With the test portion as prepared in 9.8.1 remaining in the high retention filter paper (7.9), macerate
the test portion with water (6.7) which has 25 x the mass of the original material, at (37 * 2) °C, so that
the resulting mixture is homogeneous. Quantitatively transfer the mixture to a container of appropriate
size (7.6). Add to the mixture a mass of aqueous solution of c(HCI) = 0,14 mol/1 (6.2) at (37 £ 2) °C which
has 25 x the mass of the original test portion.

Shake for 1 min. Check the acidity of the mixture (7.2). If the test portion contains large quantities of
alkaline materials, generally in the form of calcium carbonate, adjust the pH to between 1,0 and 1,5
using an aqueous solution of c(HCl) approximately 6 mol/]1 (6.5) in order to avoid over-dilution. Report
in accordanjce with Clause 11 €] the amount of hydrochloric acid used in relation to the total amount of
solution.

If only a sm
dropwise,
the pH is bg

Protect the

hll quantity of alkaline material is present and the pH of the mixture is greater-than 1,5
Fhile shaking the mixture, an aqueous solution of ¢(HCI) approximately 2,0 mol/1 (6.4)
tween 1,0 and 1,5.

mixture from light. Agitate the mixture continuously at (37 £ 2) °G+(Z5) for 1 h and

allow to stalnd for 1 h at (37 £ 2) °C.

NOTE T
calculated aq

Without de
filter (7.3) 4
as possible
10 min and

If the resul
stabilize th
approximat

9.9 Painf{
material i

he volume of the HCI solution of either ¢(HCI) = 0,07 mol/l (see 98.2) or c¢(HCIl) = 0,14 mo
cording to the mass of the test portion prior to dewaxing.

ay, efficiently separate the solids from the solution, firstly by filtration using a memb

after completion of the standing time. If centrifuging is used, it shall take no longer
shall be reported in accordance with Clause 11 €},

ely c(HCl) = 1 mol/l. Report such stabilization in accordance with Clause 11 e).

s, including finger paints, varnishes, lacquers, glazing powders and similar
h solid or liquid form

9.9.1 Teslt portion preparation for materials in solid form

Obtain a te;

the material or by cutting ifite'pieces that, in the uncompressed condition, have no dimension gre

than 6 mm.

A test porti
of 10 mg or
test portion

moresWhere there is only between 10 mg and 100 mg of material, report the mass o
in,accordance with Clause 11 e) and calculate the quantity of the appropriate elements

a test portign of 100 mg had been used.

nd, if necessary, by centrifuging at up to 5 000 g (Z4),"Carry out the separation as raj

ing solutions are to be stored for more than,one working day prior to elemental anal
em by adding hydrochloric acid so that the concentration of the stored solutig

add
intil

then

/1 is

rane
pidly
than

ySis,
n is

t portion of preferably not less than 100 mg of the material, if appropriate, by scrapinig off

ater

bn shall beyobtained from each different material present in the laboratory sample at a nass

f the
as if

If the material contains any grease, oil, wax or similar material, remove these ingredients using
dewaxing methods as described in 9.7.1 before treatment of the test portion as described in 9.9.4.

If the test portion is removed by scraping, comminute it so that the material will pass through a metal
sieve with an aperture of 0,5 mm (7.1).

9.9.2 Tes

t portion preparation for materials in liquid form

Obtain a test portion of preferably not less than 100 mg of the material from the laboratory sample. The
use of an appropriate solvent to facilitate the obtaining of a test portion is permitted.

A test portion shall be obtained from each different material present in the laboratory sample and
forming a mass of 10 mg or more. Where there is only between 10 mg and 100 mg of material, report the

12
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mass of the test portion in accordance with Clause 11 e) and calculate the quantity of the appropriate
elements as if a test portion of 100 mg had been used.

If the material is intended to solidify in normal use and contains grease, oil, wax or similar material,
allow the test portion to solidify under normal-use conditions and remove the grease, oil, wax or
similar material using dewaxing methods as described in 9.7.1 before treatment of the test portion as

described in 9.9.4.

9.9.3

Extraction procedure for samples not containing grease, oil, wax or similar material

Follow the extraction procedure in 9.7.3 using the test portions prepared in accordance with 9.9.1 or 9.9.2.

9.9.4
With

}  Extraction procedure for samples containing grease, oil, wax or similar materi

the test portion as prepared in 9.9.1 or 9.9.2 remaining in the filter paper, macerate the

h1

test portion

with water (6.7) which has 25 x the mass of the original material, at (37 + 2)-°Cs so that the resulting
mixfure is homogeneous. Quantitatively transfer the mixture to a containerof appropriatle size (7.6).
Add|to the mixture a mass of aqueous solution of ¢(HCI) = 0,14 mol/l (6.2) at (37 * 2) °C which has
25 x|the mass of the original test portion.

Shalte for 1 min. Check the acidity of the mixture. If the test portion gontains large quantitief of alkaline
mat¢rials, generally in the form of calcium carbonate, adjust €the pH to between 1,0 and 1,5 using
an ajqueous solution of ¢(HCI) approximately 6 mol/] (6.5) jiinorder to avoid over—dilutioﬁ Report in
accordance with Clause 11 e) the amount of hydrochloric.acid used in relation to the total amount of
solution.

If onfly a small quantity of alkaline material is presentand the pH of the mixture is greater t

han 1,5, add

dropwise, while shaking the mixture, an aqueous.solution of ¢(HCI) approximately 2 mol/l (6.4) until
the pH is between 1,0 and 1,5.

Protect the mixture from light. Agitate the‘mixture continuously at (37 * 2) °C (Z.5) for 1/ h and then
alloy to stand for 1 h at (37 £ 2) °C.

NOTE The volume of the solution of.either ¢(HCI) = 0,07 mol/I (see 9.7.3) or c(HCI) = 0,14 mol/l|is calculated
according to the mass of the test portion prior to dewaxing.

Without delay, efficiently separate the solids from the solution, firstly by filtration using 4 membrane
filter (7.3) and, if necessary, by centrifuging at up to 5 000 g (7.4). Carry out the separatioh as rapidly
as ppssible after completion of the standing time. If centrifuging is used, it shall take no Jonger than

10 m

If th
stab

appy

in and shall be yreported in accordance with Clause 11 e).

e resulting soldtions are to be stored for more than one working day prior to element
lize them by adding hydrochloric acid so that the concentration of the stored
oximately’c(HCl) = 1 mol/l. Report such stabilization in accordance with Clause 11 e).

10

al analysis,
solution is

Ilemental analyeiq

10.1 Methods of analysis

The final extract is analysed for the presence of elements by ICP-OES, inductively coupled plasma mass
spectrometry (ICP-MS), atomic absorption spectrometry (AAS) or other suitable techniques. A method

for a

nalysis of elements using ICP-OES is given in Annex C for reference.

10.2 Method detection limit (MDL)

The MDL is deemed to be three times the standard deviation of the method blank value as measured by

thel

aboratory carrying out the analysis of the toy materials.

© IS0 2020 - All rights reserved
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For the quantitative analysis of the extracts of toys for the migrated elements listed in Clause 1,
methods having an MDL of a maximum of 1/10 of the values to be determined (see 4.1 and Table 1) shall
be considered adequate.

Methods with MDL other than that specified above may be used if the uncertainty of the measurement
is considered when determining conformity or non-conformity to the specified limit. Laboratories
using methods deviating from this requirement shall report the MDL under Clause 11 c).

10.3 Calculation of results

Calculate the migration of an element in the sample using Formula (2).

cxXYXxf
w

(2)

M is the release of an element from the sample (mg/kg);

¢ isthe concentration of the element in the extraction solution (mg/1);
V' is the volume of simulant added (ml);

m is the mass of the test portion (g);

is the dilution factor.

11 Test report

The test regort shall contain at least the following information:
a) type and identity of the product and/or material tested;

b) arefergnce to this document; i.e. [ISO 8124-3:2020;

c) theteclnique used for determining the quantity of each migrated element, and the MDL if diffgrent
from the requirements in 10.2;

d) the adjusted results (see“4.2) of the quantitative elemental analysis, expressed as milligtams
migrate¢d element per Kilogram of toy material, stating that the result is related to the elemept in
the solytion;

e) details|of the procedure used (from Clause 9) to prepare the test portion (including, for exarnple,
if base [material*was incorporated, if centrifugation was required to separate the solids from the
solution priof to analysis, if additional acid was required to lower the pH, if the ratio of soljd to
acid exfraotant exceeded 1:50 and the solvent used for removing any grease, oil, wax or sirnilar
ingredient in toy materials) and if the solution was adjusted to Imol/T for overnight storage;

f) any departure, by agreement or otherwise, from the preparation and extraction procedures
specified;

g) date of the test.
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(normative)

Sieve requirements

Table A.1 — Sieve dimensions and tolerances

n millimetres

Dimensions.i
Tolerances
Maximum deviation | Tolerance for average Intermediate
. ] . for size of an aperture deviation (no
Nominal Non-nnal wire individual more than 6 %
aperture diameter aperture of the aplertures
size in test sieve shall exdeed the
nominal aperture
size plys this
numbper)
0,500 0,315 +0,090 40,018 +0,054
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Annex B
(informative)

Selection of procedure

Table B.1 is a guideline for the choice of procedure to be used for the various toy materials.

Tabie B.1 — Guidelines for choosing the procedure for preparation and extraction
of test portions

Toy material Relevant subclause

Paper or paperboard 9.3

Plalstic-coated paper or paperboard 9.2
9.1

Reovable coating If accessible, test base material in accordance
with 9.2, 9.4, 9.5 and 9.6

Nop-textile polymer 9.2

Textile 9.4

Glass/ceramic/metallic 9.5

Other material 9.6

Material intended to leave a trace 9.7

Pliable modelling material or gel 9.

P.:;ilr.lt’ varnish-, la.cquer., glazi.ng powder or 39

similar material in solid or liquid form =
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Annex C
(informative)

Methods for analysis of elements

Principle

3:2020(E)

This
the ¢
spec
the

freq

method quantifies antimony, arsenic, barium, cadmium, chromium, lead, mercury.and
bxtraction solution. The basis of the method is the measurement of emission ofdight b
troscopic technique. Samples are nebulized and the aerosol that is produced-is traj
blasma torch where excitation occurs. Characteristic emission spectra are>produced
1iency inductively coupled plasma (ICP). The spectra are dispersed by aigrating spectr]

selenium in
y an optical
hsported to
by a radio-
ometer and

the intensities of the lines are monitored by a detector. The concentration af the soluble elements and

itsd

C.2

C.2.

c.2.2

C.2.3

1

jlutions are analysed directly by ICP-OES for identification and quantification.

Reagents

Water, free of substances causing interference with:this method.

p

Hydrochloric acid solution, c(HCl) = (0,07 +6,005) mol/L

b Standard solution

Comjmercially available certified standard«selution of individual element: antimony, arsel

cadn]
acid

C.2.4

C.2.4

Prep
and
(con|

hium, chromium, lead, mercury and setenium in 1 000 mg/1. Standard solutions prepare
should not be used.

|l Stock solution

.1 Stock solution of antimony, arsenic, barium, cadmium, chromium, lead and s¢

are a multi-element stock solution of antimony, arsenic, barium, cadmium, chro
selenium by {diluting the commercially available stock solutions of the individu

to the scheme\in Table C.1 and transferring to a suitable storage bottle. This multi-elg

solu

fion should be prepared every 6 months.

Table C.1 — Preparation scheme stock solution

hic, barium,
d in sulfuric

lenium

mium, lead
] elements

rentration = X'000 mg/1) with hydrochloric acid solution (C.2.2) to a final volume of 50 mnl according

ment stock

Element Volume stock | Final volume | Concentration
ml ml mg/1
Antimony 0,5 10,0
Arsenic 0,5 10,0
Barium 0,5 10,0
Cadmium 0,5 50,0 10,0
Chromium 0,5 10,0
Lead 0,5 10,0
Selenium 0,5 10,0

© IS0 2020 - All rights reserved
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C.2.4.2 Stock solution of mercury

Prepare a stock solution of mercury by quantitatively transferring 0,5 ml of commercially available
individual standard solution of mercury into a 50 ml volumetric flask, followed by diluting to the mark
with hydrochloric acid solution (see C.2.2) and transferring to a suitable storage bottle. The stock
solution of mercury has a concentration of 10,0 mg/1 and should be prepared every 6 months.

C.2.5 Working solutions (calibration standards)

C.2.5.1 Working solutions of antimony, arsenic, barium, cadmium, chromium, lead and selenium

Prepare wdrking solutions of antimony, arsenic, barium, cadmium, chromium, lead and seleniurln by
sequentially diluting multi-element stock solution (see C.2.4.1) with hydrochloric acid solutien|(see
C.2.2) to a final volume of 50 ml, in order to obtain standards to be used for calibration according to
the scheme|in Table C.2. Transfer the working solutions to suitable storage bottles. The multi-element
working solutions should be prepared every 3 months.

Table C.2 — Preparation scheme working solutions
Wprking solution Volume stock Volume total Concentration of each element

ml ml mg/l
Working solution W1 0,50 50,0 0,10
Working solution W2 1,00 50,0 0,20
Working solution W3 2,50 50,0 0,50
Working solution W4 5,00 50,0 1,00
Working solution W5 25,0 50,0 5,00

C.2.5.2 rking solutions of mercury

Prepare wdrking solutions of mercury by quantitatively transferring 0,25 ml, 0,50 ml, 1,0 ml, 2,5 ml
and 5,0 ml pf mercury stock solution (see (22.4.2) into a series of 50 ml volumetric flasks, followed by
diluting to the mark with hydrochloric acid solution (see C.2.2) in order to obtain working solutions of
mercury in|0,05 mg/1, 0,10 mg/l1, 0,20 mg/1, 0,50 mg/1 and 1,00 mg/l. Transfer the working solutions to
suitable stofrage bottles. The working.solutions of mercury should be prepared every 30 days.

C.3 Apparatus
C.3.1 Volumetric flasks; glass, 50 ml

C.3.2 Varjable pipettes with disposable tips, variable range.

C.3.3 Storage bottles, made of polypropylene, used for stock and working solutions. Bottles madle of
alternative plastic may be used provided that it is suitable for the intended use.

C.3.4 Inductively coupled plasma optical emission spectrometer (ICP-OES), computer controlled.

C.4 Analysis

C.4.1 General

The extraction solution can be analysed directly by ICP-OES to determine the content of antimony,
arsenic, barium, cadmium, chromium, lead, mercury and selenium. The concentration of the elements
should be within the range of the calibration curve and therefore dilutions of extraction solutions may
be necessary. Analysis of a method blank should be carried out simultaneously.
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C.4.2 Selection of wavelengths

Select one or more emission lines to commence the analysis. Take into consideration the wavelengths
that are available on the instrument. The more sensitive lines will usually be the most favourable but
avoid using wavelengths that have a direct spectral overlap or where there is a complex background
shift caused by the occurrence of a number of intense, closely spaced nearby emission lines. It is
recommended that more than one line is selected for each element. The recommended wavelengths
for antimony, arsenic, barium, cadmium, chromium, lead, mercury and selenium, as well as the most
important spectral interferences at the recommended wavelengths, are listed in Table C.3.

Table C.3 — Recommended wavplpngfhc and impnrf:mf cpprfral interferences
Element Recommendﬁfnwavelengtha Interfering elements
206,833 Co, Cr, Fe, Mg, Mn
Antimony
217,582 Pb, Fe
188,979 Al, Cr, Fe, Ti
Arsenic 193,696 AlCo;Fe
197,198 Al,Co, Fe, Pb, Ti
230,425 —
233,527 Fe, Sn
Barium
455,403 —
493,408 —
214,438 As, Cr, Fe, Sb
Cadmium 226,502 As, Co, Fe, Ni
228,802 As, Co
205,560 Be, Fe, Ni, Ti
267,716 Mn, P
Chromium
283,563 Cd, Fe
284,324 Fe
220,353 Al, Co, Fe, Ti
Lead
283,305 Cr, Fe
184,950 Si
Mercury 194,168 —
253,652 Co, Fe
196,026 —
Selenium
203,984 Cr, Sb
a2 There might be slight variations in wavelength displayed in different
instruments.

C.4.3 Instrument settings

Examples of ICP-OES instrument settings are given in Table C.4 and can be used on typical instruments.
However, these settings could be different on different ICP-OES instruments. Optimization of instrument
settings is highly recommended in order to achieve the requirements specified in Table C.5.
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Table C.4 — ICP-OES parameters

C.4.4 Cal

C4.4.1 (g

Prepare ca
against thg
correlation

C4.4.2 (4
See 10.3.

Parameter Setting/type
Observation orientation Axial viewing
Nebuliser Concentric
Spray chamber Quartz cyclonic
Injector 2,0 mm i.d. quartz
nnnnnnnnnnnn (pr
e ;;;vt\‘/;rw g 1300W
Plasma argon flow 12 1/min
Nebuliser argon flow 0,65 1/min
Aucxiliary argon flow 1,0 I/min
Sample uptake rate 1,5 ml/min
Stabilizing time 30s
Total acquisition time 70s

culation of results

libration curve

ibration curves of each element by plotting theoncentration of the working soluf
measuring signal intensity. For quantificatien, the calibration curve should ha
coefficient greater than or equal to 0,999.

llculation of migration

C.4.5 Quality control

C4.5.1 R¢
The perfory

a) Resolut

b) Short-t
arsenic
(0,50 aj

pquirements for ICP-OES instruments
hance of ICP-OES.instruments should be checked periodically as follows:
ion: full width'at half maximum of manganese at 257,610 nm should be less than 0,015

erm stability: 10 consecutive measurements of a standard solution containing antinj
baritim, cadmium, chromium, lead, mercury and selenium with concentratio
pproximately 2,00) mg/1 within the shortest possible time. The relative standard devid

ions
ve a

nm.

jony,
h of
ition
than

(RSD) ¢f-measured concentration of barium, cadmium, chromium and lead should be less

1,5 % and the RSD of measured concentration of antimony, arsenic, mercury and selenium should
be less than 2,0 %.

c) Long-term stability: six measurements of standard solution containing antimony, arsenic, barium,
cadmium, chromium, lead, mercury and selenium with concentration of (0,50~2,00) mg/I every
15 minutes. The RSD of measured concentration of barium, cadmium, chromium and lead should be
less than 2,0 % and the RSD of measured concentration of antimony, arsenic, mercury and selenium
should be less than 3,0 %.

d) Instrument detection limit (IDL): should not be higher than the maximum allowable IDL specified
in Table C.5.

20
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Element Maximum allowable IDL

mg/1

Antimony 0,05

Arsenic 0,05

Barium 0,005

Cadmium 0,005

Chromium 0,007

Lead 0.03

Mercury 0,03

Selenium 0,05

C.4.5.2 Method blank

A mepthod blank should be prepared for each batch of samples by following the steps piescribed in
Clauke 9 without using a sample. The resulting extraction solution showld be analysed at a frequency of
at lepst 1 per 20 samples or a minimum of one per batch and the concentration of the elements should
be lqwer than half of the reporting limit of the laboratory.

C.4.5.3 Calibration check solutions

d-point calibration check solution without extractioh should be analysed at a frequency of at
least 1 per 20 samples and at the end of the batch féb the verification of the calibration standards.
The |measured concentration of each element should not deviate from the expected valie by more

Spike the method blank with known volime of stock solutions containing antimony, arsehic, barium,
ium, chromium, lead, selenium and mercury. The stock solutions should be prepared frpm a source
diffdrent from that used to prepare stock solutions in C.2.4. Analyse these quality control s¢lutions at a
freqpency of at least 1 per 20(saniples or a minimum of one per batch. The measured concgntration of
each element should not deviaf€ from the true spiked value by more than + 15 % (or establighed control

ilable, certified reference materials (CRMs) for migration of certain elements should pe analysed

satidfactory: The CRMs used should be equivalent to toy materials in principle (e.g. tqy material:

C.4.6 Method performance

C.4.6.1 Method detection limit (MDL)

Typical MDLs for antimony, arsenic, barium, cadmium, chromium, lead, mercury and selenium are given
in Table C.6.

Table C.6 — Typical MDLs in mg/kg toy material

MDL
Element
mg/kg
Antimony 5
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Table C.6 (continued)

MDL
Element mg/kg
Arsenic 2
Barium 2
Cadmium 2
Chromium 2
Lead 5
Mercury 2
Selenium 5
C.4.6.2 Repeatability and reproducibility
An inter-laporatory trial test was performed in 2018. The performance data are|summarized in
Table C.7.
Table C.7 — Summary of the results of the inter-laboratory trial test
lc\/:létlg;l(‘:?}l’ Element ! 00A> mé\;l kg mgs/r kg C“’}o/r mg’}kg mgsikg C"ZR mg1 kg
Antimony 16 0,00 13,8 0,65 4,71 1,83 3,15 22,7 8,81
Arsenic 16 0,00 19,2 0,86 4,46 2,40 2,42 12,6 6,79
Barium 13 18,8 129 2,65 2,05 7,42 6,57 5,08 144
Graeire;; Cadmium 14 12,5 42,4 0,79 1,88 2,23 2,95 6,96 8,26
cgating Chromium 16 0,00 7,77 0,29 3,71 0,81 0,88 11,3 2,46
Lead 15 6,25 359 0,89 2,48 2,50 4,20 11,7 11,8
Mercury 15 6,25 31,6 1,04 3,29 2,91 3,73 11,8 10,4
Selenium 16 0,00 70,4 3,08 4,38 8,62 6,22 8,84 174
Cadmium 16 0,00 6,07 0,24 3,94 0,67 0,54 8,86 1,50
Brown Chromium 16 0,00 48,9 3,59 7,34 10,1 6,48 13,2 14,1
plastic Lead 15 63253 7,25 0,31 4,31 0,87 0,73 10,1 05
grain Mercury 16 0,00 6,32 0,36 5,75 1,02 0,96 15,1 ,68
Selenium 16 0,00 181 13,0 7,17 36,4 34,9 19,2 9717
Barium 15 0,00 59,0 4,19 7,10 11,7 8,68 14,7 243
Blue Cadmium 15 0,00 44,6 3,40 7,62 9,53 6,87 15,4 19,2
crayon Chromium 15 0,00 13,6 0,64 4,72 1,80 2,60 19,1 7,28
Léad 15 0,00 94,3 4,57 4,84 12,8 12,4 13,1 34,6
Key
[ number of laboratories after outlier rejection
o percentage of outliers
M mean value of the results
s, standard deviation of repeatability
CV, coefficient of variation of repeatability
r repeatability, r=2,8 xS,
sg standard deviation of reproducibility
CVy coefficient of variation of reproducibility
R reproducibility, R = 2,8 x S
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