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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.
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ISO 8124-

Introduction

See A.1 (use and applicability).

5:2015(E)

This partofISO 8124 defines a method for the determination of the total concentration of certain elements
in toy materials and can be used to decide whether there is a need to undertake migration testing in
accordance with the method specified in [SO 8124-3, Migration of certain elements or other equivalent

standards, e.g. EN 71-3:1994/AC:2002 or ASTM F963-11. A material can be considered to

conform to

the requirements of ISO 8124-3:2010 if the total concentration results are below the soluble limits as
prescrlbed in ISO 8124 3:2010, Table 1. If the soluble llmlts in ISO 8124 3: 2010 Table 1 are exceeded,

b124- 3. 2010

liance with

In addition, decisions can be also taken, within the scope of this part of ISO 8124, on the compliance of

the material with any regulatory requirements that impose restrictions on the_ total conc
certpin elements.

Where legal conformity requires migration testing, this part of ISO 8124-~can only be u
quarntitatively confirm compliance with regulatory limits.

bntration of

sed to non-

Userfs of this part of ISO 8124 are reminded that it has been developed only for the eight eleents listed

in Tgble 1. The use of this method for other elements must be validated by the user.

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=5870099546a7a1f6a53b3c83a9ae4412



https://standardsiso.com/api/?name=5870099546a7a1f6a53b3c83a9ae4412

INTERNATIONAL STANDARD ISO 8124-5:2015(E)

Safety of toys —

Part 5:
Determination of total concentration of certain elements in
toys

1 Bcope

1.1 | This part of ISO 8124 specifies methods of sampling and digestion priorte dnalysis|of the total
condentration of the elements antimony, arsenic, barium, cadmium, chromium, lead, mlercury, and
selepium from toy materials and from parts of toys.

T

NOTE Other elements can be determined by this method provided adegquate analytical pefformance is
dem¢nstrated. Manufacturers are encouraged to apply the test methods 6f this part of ISO 8124 anpd the limits
from|ISO 8124-3 to raw materials used in the manufacture of toys to give intreased certainty of confprmity to the
requjrements of ISO 8124-3.

1.2 | Digestion methods for the elements mentioned in 1.1are specified for the following fypes of toy
matgrials:

— foatings of paints, varnishes, lacquers, printing inks, polymers, and similar coatings;

— polymeric and similar materials, including laminates, whether textile-reinforced pr not, but
excluding other textiles;

— paper, paperboard, and cardboard;

— hatural or synthetic textiles;

— metallic materials whethercoated or not;
— pther materials, whether mass-coloured or not (e.g. wood, fibreboard, hardboard, bone, gnd leather);
— materials intended\to leave a trace (e.g. the graphite materials in pencils and liquid ink |n pens);

— pliable modellifig materials, including modelling clays and gels;

— paints tebe used as such in the toy, including finger paints, varnishes, lacquers, and similar materials
n solidor liquid form;

— packaging materials that form part of the toy or have intended play value (see A.2.1, pagkaging).

NOTE Digestion methods for glass, ceramic, and other siliceous materials or fluorinated polymers or
fluorinated polymer coatings are not described, and these types of materials are outside the scope of this part of
ISO 8124 (see A.1, use and applicability).

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 8124-1, Safety of toys — Part 1: Safety aspects related to mechanical and physical properties

© IS0 2015 - All rights reserved 1
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[SO 8124-3,

Safety of toys — Part 3: Migration of certain elements

ISO 3696, Water for analytical laboratory use — Specification and test methods

3 Terms and definitions

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

3.1

base material

material up,

nwhich coatings ('2 7) can be formed or dppnqifpd

3.2
coating

all layers of]
lacquers, in
or not, no

Note 1 to ent
coating. How
be tested wif

3.3
complete d
complete by

3.4
composite
test portion

3.5
detection 1
three times

3.6
laboratory,
toy either i

3.7

material formed or deposited on the base material (3.1)of a toy, including paints, varni
ks, polymers, or other substances of a similar nature, whether they containmetallic part]
atter how they have been applied to the toy

ry: This definition includes metallic coatings deposited on a metal surface siich as an electrop
ever, electroplating will only require testing if it can be removed by scraping (3.8); otherwise, if
h the base material.

igestion
eakdown of the original material leaving only insoluble'residues

test portion
(3.9) that is composed of more than one similar material type or colour of material

jmit of instrument
the standard deviation of the resulf.obtained in the blank test using a specific instrum

sample
) the form in which it is marketed, or in the form in which it is intended to be marketed

sample blank

solution tha
and consist

3.8
scraping
mechanical

t has undergone-the same digestion processes used for the digestion of test portions
5 of all reagefits’excluding the test portion

proeess for removal of coatings (3.2) down to the base material (3.1) using a sharp H

such as a sc

thes,
icles

ated
may

ent

3.9)

lade

Ipel

39

test portion
single material taken from an accessible part of a laboratory sample (3.6)

Note 1 to entry: This definition precludes the compositing of dissimilar materials, e.g. compositing textiles and
paint coatings is not permitted.

4 Principle

The prepared test portion is digested in highly acidic conditions at high temperature using a hot plate
digestion, a hot block digestion technique, or a microwave digestion system. Hot acid digestion destroys

© ISO 2015 - All rights reserved
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the material matrix allowing the elements of interest to be solubilised and quantified by a suitable
analytical instrument (see Clause 9, detection limits of the instrumental method).

5 Reagents and apparatus

5.1 Reagents

Only reagents of recognized analytical grade or equivalent shall be used. The concentration of the
analyte or interfering substances in the reagents and water shall be negligible compared to the lowest
concentration to be determined.

“Trafe metal” grade or equivalent reagents shall be used for the calibration standards used for the final
instfumentation quantification stage.

5.1.1 Nitric acid, concentrated, 1,40 g/ml, 65 % (v/v), “analytical” grade.

5.1.2 Nitricacid, 10 % (v/v): Add 100 ml concentrated nitric acid (5.1.1)to 500 ml water (4.1.4). Dilute
to 1 P00 ml with water (5.1.4).

5.1.3 Hydrochloric acid, concentrated, 1,19 g/ml, 37 % (v/v), {analytical” grade.
5.1.4 Water, of at least grade 3 purity, in accordance withJS0O 3696.

5.1.5 Hydrogen peroxide, 30 % (v/v).

NOT Hydrogen peroxide which is not stabilized-must be stored at cold (4 °C or less) temperatures.
5.1.6 Methylene chloride, “analytical” grade.

5.1.7 Acetone/ethanol solution, 1: 1 \mixture of absolute ethanol and acetone (“analyticall’ grades).

5.2 | Apparatus

All glassware shall be soakedin 10 % (v/v) nitric acid (5.1.2) for at least 2 h and then rinsed In deionised
watgr before use.

5.2.1 Microwavedigestion system

Micijowave sample preparation system equipped with a sample holder and high-pressure|microwave
digeption vessels (5.2.2, high pressure microwave digestion vessel).

NOTE @~ * Some newer models of microwave digestion systems do not utilise high-pressure digestioh vessels and

th 4 | | rbalal 1o 43 PR PRA IR ) H H 1 4+ £
es DyDLClllb dI'TLUIISIUTITU doS d SUultdultT dIttl idtivt pruviutu Llle SIVC dircyulvaltiit ptiiulilidalritc.

NOTE 2  There are many safety and operational recommendations specific to the model and manufacturer of the
microwave equipment used in individual laboratories. The analyst is required to consult the specific equipment
manual, manufacturer, and literature for proper and safe operation of the microwave equipment and vessels (see
A.3, precautions relating to the use of microwave digestion).

5.2.2 High pressure microwave digestion vessel

Closed-top vessel specifically designed for microwave digestion, of suitable capacity. It is recommended
to use avessel capable of withstanding a temperature of atleast 225 °C and an internal pressure of atleast
3 000 kPa. The liner of the vessel shall be PTFE (polytetrafluoroethylene)/TFM [tris-(a-trifluoromethyl-
B,B-difluorovinyl)-1,3,5-enzenetricarboxylate], or PTFE/PFA (perfluoroalkoxyethylene) or another

© IS0 2015 - All rights reserved 3
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chemically inert material. Vessels shall also be equipped with a safety relief valve or disc that will

prevent ves

sel rupture or ejection of the vessel cap.

NOTE1 The inner liners shall be inspected regularly to check for any chemical or physical degradation.

NOTE 2  Internal pressures in excess of 3 000 kPa can occur with some samples, e.g. crayons, and so a suitable

pressure-rat

ed vessel, e.g. 5 000 kPa, should be used in these cases.

5.2.3 Scalpel, or other suitable scraping or cutting tools.

5.2.4 Lab

oratory grinding mill.

5.2.5 Rot|

ary grinder, preferably with carbide burr grinders.

5.2.6 Centrifuge, capable of centrifuging at (5 000 = 500) g1), with compatible tubes.

5.2.7 And

5.2.8 Pol

lytical balance, capable of measuring accurately to 0,000 1 g.

rpropylene or PFTE microfilters, pore size 0,45 pm.

5.2.9 Volwmetric flasks, 25 ml or 100 ml capacity with stopper.

5.2.10 Pip

bttes, such as 1 ml, 5 ml, 10 ml, 20 ml, etc.

5.2.11 Bedkers, various capacities including 25 ml, 50 ml, 100 m], etc.

5.2.12 Eleq

NOTE P
thick heat-reg
electric hot

5.2.13 Filt

5.2.14 Hof
(optionally
of suitable d

'tric hot plate, suitable for operation at surface temperatures up to at least 140 °C.

Fovided that the hot plate is capable of handling the extra heating required, use ofa 12 mm to 23
sistant glass plate placed on the hot\plate can help reduce the presence of hot spots comm
lates.

er paper and funnel.

block digester, heated metal block with variable temperature settings up to at least 14
can have programmable settings and temperature ramps) with compatible digestion ve
apacity.

6 Selection and.composition of test portions

See A.1.2 (p

ractical considerations in deciding whether to composite test portions).

mm
n to

0°C
ssels

6.1 Selection of test portions

Test portions shall be taken from accessible parts (see ISO 8124-1) of the laboratory sample in accordance
with Clause 7 (preparation of test portions). When appropriate, the laboratory sample shall be subjected
torelevanttests in accordance with ISO 8124-1, before the accessibility is considered. Identical materials
in the laboratory sample can be combined and treated as a single test portion, but the use of additional
laboratory samples is not permitted. If it is not possible to obtain at least 10 mg, no further testing shall
be conducted and this shall be reported under Clause 11 c) (test report).

Itisrecommended thatthe test portion mass be in the region of 100 mg where sufficient material isavailable.

1) g=9,80665m/s

4

© ISO 2015 - All rights reserved
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6.2 Compositing of test portions

Up to three test portions can be combined to form a composite test portion provided that the required
detection limit can still be achieved (see A.1.2, practical considerations in deciding whether to composite
test portions) and the combined materials are similar in nature.

The compositing of dissimilar materials is not permitted, e.g. compositing textiles and paint coatings.
When calculating the concentration of a target element in a material, it is assumed that all of that
element found in the digested sample originated from any one of the composited materials. Using this
assumption and the masses of the individual materials, the total concentration of the target element is

calculated for each individual material in the composite test portion.

7

Matd
com
and
mill
part
that

In 7,
whe
requ

Dige
8.2

7.1

Rem
care
it is
repr

For

solvi
aid i
In th

rem

Ifas
mic
max

Preparation of test portions

brials from the laboratory sample are selected for testing in accordance with,Clause 6 (s¢
bosition of test portion) and removed using cutting tools such as scalpels,'tazor blad
prinding and milling tools as described in the subclauses below. If a grinding apparaty
(5.2.4) or rotary grinding tool (5.2.5) with disposable grinding bits] issused, then any co
5 shall be thoroughly cleaned or disposed of between uses to preyéntcross-contaminat
the device itself cannot contaminate the material being prepared.

Fe less than 10 mg of material is available (see 6.1, seleefion of test portions) no furth
ired and this is reported under Clause 11 c) (test report).

st the prepared test portion according to the procedures described in 8.1 (microwave d
hot plate and hot block digestion of test portion).

ove each different coating from the laboratory sample by scraping down to the base mat
to avoid the inclusion of the base-material. Where lithographic coatings (dot printing)
impractical to separate the individual colours and so remove these coatings in such 4
esentative test portion is obtained.

bome coatings deposited on’' a non-polymeric base material, it is permissible to add a f
ent, such as acetone/ethanol (5.1.7) mixture or methylene chloride (5.1.6), to soften tH
h its removal fromthe’base material.

e first instaneg,)yacetone/ethanol (5.1.7) should be used. If this treatment is not effecti
bval, methylene chloride can be used under a fumes hood.

polvent treatment is used, ensure that all traces of solvent have been removed by evapora
owave-digestion (see 8.1, microwave digestion). Divide removed coatings into small pie
imum length in any direction of 2 mm in order to facilitate efficient digestion.

blection and
PS, SCISSOTS,
s [such as a
ntaminated
ion. Ensure

I to 7.9, collect sufficient material to obtain a test portion-efbetween 10 mg and 100 ing. In cases

br testing is

igestion) or

Coatings of paint, varnish, lacquer,printing ink, polymer and similar coatings

brial, taking
hre present,
way that a

ew drops of
e paint and

[ve in aiding

fion prior to
res having a

7.2 Polymeric and similar materials, including laminates, whether textile-reinforced or

not,

but excluding other textiles

Scrape-off, cut, or grind the clean, dry material into pieces having a maximum length in any dimension
of 2 mm using a scalpel or other suitable scraping or cutting tool.

7.3

Paper, paperboard and cardboard

See A.2.2 (paper, paperboard and cardboard).

Cut the material into pieces with a maximum length in any dimension of 2 mm using a suitable cutting tool.

© ISO 2015 - All rights reserved
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If the paper or paperboard to be tested is coated with paint, varnish, lacquer, printing ink, adhesive,
or similar coating, test portions of the coating shall not be taken separately. In such cases, take test
portions from the material so that they also include representative parts of the coated area.

Material that is printed, where the ink has become part of the base material, is prepared as though they

are unprinted.

7.4 Natural or synthetic textiles

Cutthe material into pieces having a maximum length in any dimension of 2 mm using a suitable cutting tool.

If the sampfle is not of a uniform material or colour, where possible, obtain a test portion from

different m
amounts be

Test portion

7.5 Othe

Cut, scrape,
a suitable c

7.6 Materials intended to leave a trace

Obtain test
in the labon]
dimension

7.7 Pliab
Obtain test

laboratory
maximum |

7.8 Painf
or liquid f

7.8.1 Ma

Using a sui

pterial or colour present in a mass greater than 100 mg. Materials or colours priese
tween 10 mg and 100 mg shall form part of the test portion obtained from the maiimatg

s taken from patterned textiles shall be representative of the whole material.

r materials, whether mass-coloured or not

or grind the material into pieces having a maximum length in any.dimension of 2 mm y
1tting tool.

portions from each different material in the laboratory sample, in the form that it app
ptory sample, ensuring that the material is cut intg’pieces having a maximum length in
f2 mm.

le modelling materials, including modelling clays, and gels

bample, i.e. without allowing the material to dry out. Cut the material into pieces hav
bngth in any dimension of 2 mm!

s, including finger paints, varnishes, lacquers, and similar materials, in soli
prm

ferials in solid form

table tool, grind, crush, or cut the sample into particles having maximum length in

dimension

If 2 mm.
Finger painf supplied in the form of powder shall be diluted with water (5.1.4) in accordance with the

manufactuy

er’s‘instructions and then prepared according to 7.8.2 (materials in liquid form).

kach
Nt in
rial.

sing

ears
any

portions from each different material or colour of material in the form that it appears i the

ng a

d

any

7.8.2 Materials in liquid form

Ensure that all settled material has been incorporated into the sample by scraping and long-term
mechanical shaking. Immediately prior to sampling, ensure the liquid is homogenised by stirring or
shaking for 5 min. Obtain a test portion of between 10 mg and 100 mg. In cases where less than 10 mg of
material is available (see 6.1, selection of test portion) no further testing is required and this is reported
under Clause 11 c) (test report). Digest the prepared test portion according to 8.1 (microwave digestion)
or 8.2 (hot place and hot block digestion of test portion).

If the liquid is intended to solidify or dry during intended use, it shall be coated onto a clean glass plate
and dried to constant weight before taking test portions as described in 7.1 (coatings of paint, varnish,
lacquer, printing ink, polymer and similar coatings).

© ISO 2015 - All rights reserved
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Report under Clause 11 g) (test report) whether the material was tested in the dry or liquid state.

7.9 Metallic materials whether or not partly coated

Where practical, obtain the test portion from an uncoated part of the metallic material. If the metal
part is partially coated, remove any coatings (including electroplated coatings) that can be scraped off.
Electroplating that cannot be removed by scraping shall be tested together with the metallic base material.

NOTE Metallic materials that are completely coated so that no metal is accessible, as defined in ISO 8124-1,
are not tested. However, this approach differs in legal texts in certain regions of the world. For example, the
United States Consumer Product Safety Improvement Act of 2008 deems that surface coatings do not render the
base[material inaccessible. Furthermore, ISO 8124-3 only requires the testing of metallic compongnts that are
small parts, i.e. fit wholly within the test cylinder shown in ISO 8124-1, Figure 17.

Usi
whe
requ

suitable cutting and grinding tools, obtain a test portion of between 10 mg and/100 ing. In cases
e less than 10 mg of material is available (see 6.1, selection of test portion).no further testing is
ired and this is reported under Clause 11 c) (test report).

8 Digestion of test portions and instrumental analysis

WARNING — Hydrogen peroxide can be used in hot plate and)block digestions; but if used in
microwave digestions, great care must be taken in order to.avoid potential build-up tf pressure
during the heating cycle which could cause accidents and consequential loss of sampl

The are carried

out

steps in 8.1 (microwave digestion) and 8.2 (hot plate and hot block digestion of test portion|
nder a fume hood or in the microwave digestion system (5.2.1).

Subd
how

n) describe
| part nitric
1)] followed
sma - mass
AES). Other
bn limits set

lause 8.1 (microwave digestion) or 8.2 (hot plate and hot block digestion of test portig
to digest the test portion using either aqua@egia [3 parts hydrochloric acid (5.1.3) to
acid|(5.1.1)] or reverse aqua regia [1 part hydrochloric acid (5.1.3) to 3 parts nitric acid (5.1
by djlution and quantification using the instrumental technique of inductively coupled pla|
spedtroscopy (ICP-MS) or inductively cotipled plasma - atomic emission spectroscopy (ICP-
instfumental techniques can be usedprovided that they fulfil the criteria relating to detecti
out in Table 1.

. The order
istency.

Aqu
of m|

h regia and reverse aqua régia are best prepared in situ in the presence of the test portio
ixing the hydrochloric acid and nitric acid is not critical but should be the same for cons

Sam
dige

ple blanks shall be-run with each batch of test portions digested according to 8.1 [microwave

stion) or 8.2 (hotplate and hot block digestion of test portion).

8.1 | Microwaye digestion

The
ISO
cond

microwave digestion system (5.2.1) nor the conditions to be used are specified in
B8124.'This allows the test laboratory to use any appropriate microwave system an

this part of
d digestion

itiens. However, the testlaboratory should determine the optimum digestion conditions

based upon

the equipment manufacturer’s recommendations and the laboratory’s own experiences with digestion
of various material types. It is essential that complete digestion is achieved. In the event that the safety
relief valve or system activates during the digestion, the analysis must be repeated using a new test
portion and a suitably pressure rated vessel.

8.1.1 If the instrumental analysis technique is ICP-MS

Weigh accurately (to the nearest 0,1 mg) between 10 mg and 100 mg of the test portion prepared in
Clause 7 (preparation of test portions) into a microwave digestion vessel (5.2.2) then carefully add
1,5 ml of concentrated hydrochloric acid (5.1.3) followed by 4,5 ml of concentrated nitric acid (5.1.1).

In order to reduce the potential for matrix interference, it is recommended to use the same grade
reagents as the calibration standards.
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Wait for the initial reaction to subside before sealing the vessel in accordance with the manufacturer’s
instructions.

8.1.2 Ifthe instrumental analysis technique is ICP-AES

Replace the acids in 8.1.1 (if the instrumental analysis technique is ICP-MS) with the following mixture:
4,5 ml of concentrated hydrochloric acid (5.1.3) and 1,5 ml of concentrated nitric acid (5.1.1) and proceed

as described in subclause 8.1.1.

8.1.3

Microwave digestion conditions

The microw
digested ac
as optimise

8.1.4 Cod

Following ¢
transferrin
(typically af

NOTE If
test should h

has been achfieved. In the event that a complete digestion cannot be achieved, an alternative method must be

(see A.4.1, in|
be indicated

When the d
evaporate t
to 4 drops g
flask (5.2.9)
water (5.1.4
instrument

8.2 Hot plate and hot block digeStion of test portion

WARNING
operations

If arsenic o
block digest

NOTE1 C
block digesti

NOTEZ2 A

ave digestion system (5.2.1) shall be loaded with the sealed digestion vessel (5.2¢2)
rording to the conditions and temperatures recommended by the equipment manufactu
d by the test laboratory.

ling and dilution

ompletion of the digestion program, allow the vessels to cool for-atleast 5 min bg
b to a fumes hood for further cooling until the temperature of theSample is less than 4
least 1 h). Carefully open the vessel and check that the test portionhas completely dige

the digestion is incomplete (e.g. evidence of original sample, solid}Jamps of charred test portion|
e repeated using a new test portion and alternative digestionconditions until a complete dige

complete digestion). Such methods are outside the scopeiefithis part of ISO 8124 and their use
in the final test report [see Clause 11 d), test report].

igestion is complete, quantitatively transfer the’digestate with washings to a beaker
b about 1 ml on a hot plate. Allow to cool andihen add about 4 ml to 5 ml water followed
f hydrochloric acid (5.1.3). Filter (5.2.8 or'5.2.13) the digest solution into a 25 ml volum
or where limited sample was availablejinto a 10 ml volumetric flask. Dilute to the mark
), seal the flask with a stopper and mix thoroughly. This diluted digest shall be subjectg
h1 quantification as soon as practically possible.

in a fume hood.

- mercury is heing quantified, the digestion technique shall use a closed vessel on thg
er (5.2.14) of’itvthe microwave digestion system (5.2.1).

brtain vaelatile elements such as arsenic and mercury are prone to be lost during hot plate an
on butlaboratory testing has shown that mercury is not lost when using aqua regia acid mix.

and
rers,

fore
0 °C
sted.

, the
stion
used
shall

and
by 3
btric
with
bd to

— Fumes from nitricacid and hydrochloric acid are toxic; perform the following

» hot

1 hot

ntaregia [three parts hydrochloric acid (5.1.3) to one part nitric acid (5.1.1)] or reverse aqua regidg

[one

part hydroc

IoriC acld (2.1.5) To three parts nitric acld (a.1.1)] are pest prepared 1n sicu 1n the presence or tn

test

sample. The order of mixing the hydrochloric acid and nitric acid is not critical but should be the same for consistency.

8.2.1 Ifthe instrumental analysis technique is ICP-AES

Weigh accurately (to the nearest 0,1 mg) between 10 mg and 100 mg of the test portion prepared in
Clause 7 (preparation of test portions) into a clean 25 ml beaker (5.2.11) or hot block digestion vessel,
then carefully add 4,5 ml of concentrated hydrochloric acid (5.1.3) followed by 1,5 ml concentrated nitric
acid (5.1.1). Allow any reaction that may occur to subside, add 1 ml of hydrogen peroxide (5.1.5) (optional)
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drop wise and cover with a watch glass if the reaction vessel is a beaker. Heat in a hot block (5.2.14) or
on a hot plate (5.2.12) (surface temperature approximately 140 °C) until most of the acid has evaporated.

NOTE In the case of hot plate digestion, evaporate to a final volume of approximately 1 ml. The composition of
this 1 ml digestate is predominantly concentrated nitric acid with reaction products from the sample. To eliminate
the possibility of cross-contamination or sample loss, avoid boiling or evaporating to complete dryness.

If brown fumes are still observed after 1 h or particles are observed in the solution, continue the heating.
Add a few millilitres of concentrated hydrochloric acid (5.1.3) and concentrated nitric acid (5.1.1) in the
same ratio (3:1) as in 8.2.1 as necessary to prevent the sample from becoming dry. When the sample
ceases to emit brown fumes, the digestion is complete. Remove the reaction vessel from the hot plate or

hot hleckand-aHowto-coottoroomtemperattre—mMmMm —

NOTE In the event that a complete digestion cannot be achieved, an alternative methodcshall [be used (see
A.4.1} incomplete digestion).

1]

8.2.1.2 Rinse the beaker and bottom of the watch glass with about 4 ml to 5 ml“water (5.1{4) and then
add B to 4 drops of concentrated hydrochloric acid. Filter (5.2.8 or 5.2.13) ifmecessary and then transfer
the feaction mixture with washings into a 25 ml volumetric flask or wherelimited sample was available,
intofa 10 ml volumetric flask, make up to volume, seal the flask with a stepper and mix thorpughly. This
ed digest shall be subjected to instrumental quantification as sodn as practically possiblg.

Where the digestate is made up to 25 ml volume, the diluted sohition contains approximately 4 % (v/v)
ic acid (1 ml) with minor (<0.5 %) hydrochloric acid. Calibration standards used for ifjstrumental
anallsis should be made with these levels of acids. Similarsmatching of acidity should be carried out if

Priof to instrumental quantification, remove any particulate in the solution by filtration (5.2.8 or 5.2.13),
by c¢ntrifugation (5.2.6), or by allowing the solution to settle.

This|diluted digest shall be subjected to instrumental quantification as soon as practically possible.

8.2. If the instrumental analysis technique is ICP-MS

Replace the acids in 8.2.1 with the‘following mixture: 1,5 ml of concentrated hydrochloric|acid (5.1.3)
and #4,5 ml of concentrated nitric:acid (5.1.1) and proceed as described in subclause 8.2.1.

NOT In order to reduce ‘the potential for matrix interference, it is recommended to use thg same grade
reagents as the calibration standards.

etectiondimits of the instrumental method

For the quantitative analysis of the diluted digests, the choice final instrumental analysis fechnique is
left §o thelaboratory provided that it has detection limits not greater than those shown in Tapble 1. These
valups are'l/10th of maximum acceptable element migration from toy materials according to|ISO 8124-3.

Table 1 — Maximum acceptable detection limit of an instrumental method

Values in milligrams per kilogram of toy material

. Element (mg/kg)
Toy material
Sb As Ba Cd Cr Pb Hg Se
Any toy material specified in 1.2 except 6 2 100 7 6 9 6 50
modelling clay and finger paint
Modelling clay and finger paint 6 2 25 5 2 9 2 50
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10 Expression of results

Calculate the concentration (mg/kg) of the target element by weight of material in the test portion
according to the following formula:

Cr

where

_ Cg x Vi x D¢

M

Ct is the Concentration of target element in the toy material tested (mg/kg);

M

Cg ist
Ve ist
Df ist

M ist

he Concentration of element measured by the instrument (mg/L);
he Volume of volumetric flask (ml);
he Dilution factor;

he Mass of the test portion or composite test portion (g).

Where a coinposite test portion was used, the results shall be calculated as désetibed in A.1.2 (prac
considerati

bns in deciding whether to composite test portions).

bport

ort shall contain at least the following information;

d identification of the product and/or materialtested;
nce to this part of ISO 8124 (ISO 8124-5:2015);

cation of materials that could not be tested due to insufficient mass (see 6.1, selection of
, and Clause 7, preparation of test.portions);

the digestion method used (in cases ,where complete digestion cannot be achieved using

s of this part of ISO 8124, the'use of alternative methods can be applied, but their use
ated in the test report tegether with a statement that they are outside the scope of this
124);

results calculated.jn’' accordance with Clause 10 (expression of results);

nent on the estimated uncertainty of measurement when the uncertainty affects compli
cification limit or a customer’s instruction so requires;

ISOMEC Guide 98-3 or equivalent should be used to determine the uncertainty of measurem|

pfthe selection and composition of test portions including whether composite test port

tical

test

the
shall
part

ance

ent.

ions

edarnd i the case of tiquid atertat;, if ttwas tested i the iquid ordry state;

any departure, by agreement or otherwise, from the preparation and digestion procedures specified;

signature of responsible analyst or manager;

date of the test.

11 Testr
The test req
a) typean
b) areferg
c) identifi
portion
d)
method
be indi
of ISO §
e) the test
f) astatery
to a spe
NOTE
g) details
were u
h)
i)
j)
10
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Annex A
(informative)

Background and rationale

A.1_Use and applicability

A.1/1 General

This
pres

part of ISO 8124 is intended to provide a means of determining whether a ¥estricted element is
ent in a toy material and at what total concentration. This data may be~used to decide whether
further testing to ISO 8124-3:2010 is required. For example in the case that allelements of cpncern have
a totfal concentration at or below the levels set out in ISO 8124-3:2010, Table ¥it would be impossible for

the material to show a migration level in excess of the limits in Table 1,

NOT
shou

) This part of ISO 8124 has been developed only for the eight elements listed in Table 1. Test{laboratories

Id undertake their own in-house validation of the methods detailed in this part of ISO 8124.

The

beer
lead
don

ctions have
bntration of
limitations

total concentration data can also be used to determine whether other worldwide restr

contravened. For example, in some countries there are limitations on the total conc
in toy materials. Care must be taken to ensure thatexempted materials and sample sizé
pt lead to incorrect conclusions.

Ass
Met
ino

s materials.
an be found

ated in 1.2 (Scope), this part of ISO 8124 is not applicable to glass, ceramic, and siliceou
ods for the determination of total concentration of certain elements in these materials @
her standards such as CPSC-CH-E1002=08.1.

A.12 Practical considerations indeciding whether to composite test portions

Comjposite testing of test portionsis an analytically valid process but care must be taken in or
an ifjcorrect interpretation of(the analytical results. If very small sample masses are used il
testy, errors in weighing cafn become significant. Therefore, wherever possible, it is recomn

der to avoid
1 composite
nended that

the gomposite test portion$ masses are in the region of 100 mg. In cases where this is not pfactical, the

mas$ of an individual test portion is not permitted to be less than 10 mg.

A sulfficient amount, of material has to be used for each material in the composite test poy
proper consideration for the weighing capabilities of the balance used, the detection limits fq
dilution of the digested sample (see Table 1) and for the subsequent instrumental analysis.

tion, giving
llowing the

The |compositing of dissimilar materials is not permitted, e.g. compositing textiles and pai
Onlyf similar materials can be grouped together into a composite test portion.

int coatings.

When calculating the concentration of a target element in a material, it is assumed that all of that
element found in the digested sample originated from just one of the composited materials. Using this
assumption and the masses of the individual materials in the composite test portion, it is possible to
calculate the total concentration of the target element in a single material.

In considering results from such a composite sample, it is imperative that a sufficient “safety factor” be
applied to account for weighing inaccuracy and propagation of errors from each step in the analytical
procedure to ensure non-conforming materials are correctly identified. Itis recommended in a composite
test portion of up to 3 individual test portions, any test portion having greater than 80 % of a regulatory
limit, should be retested as a single test portion.

A worked example is shown below:

EXAMPLE Cadmium in polymeric materials
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