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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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Introduction

This document is intended to reduce the risks and health hazards to children when experimental sets
involving chemical experiments are used as intended or in a foreseeable way, bearing in mind the
behaviour of children.

During use of these experimental sets, hazards should be kept to a minimum by the provision of
appropriate information to make the experiments safe and controllable. Therefore, this document
specifies warning phrases and instructions for use with experimental sets.

ages of children.
hildrenpangl their use

characteristics are related to the age and stage of development of the c

requirements of this document do not release parents or carers from their respopsibility of
waflching over a child while he or she is carrying out experiments. On the contragy, the use of these sets
reqires close supervision by adults.

Profducts covered by this document may be subject to legal requireménts specific to the jurisdiction
in which they are sold and conformity with the requirements in this/document cannot be yelied on to
enslire compliance with those requirements.

© IS0 2019 - All rights reserved v


https://standardsiso.com/api/?name=05e08ada62a0a66d82fc5b1f0c0473ca



https://standardsiso.com/api/?name=05e08ada62a0a66d82fc5b1f0c0473ca

INTERNATIONAL STANDARD

ISO 8124-10:2019(E)

Safety of toys —

Part 10:
Experimental sets for chemistry and related activities
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Scope

5 document specifies requirements for the maximum amount and, in some cases,’the
centration of certain substances and mixtures used in experimental sets for chemistry 4
vities.

se substances and mixtures are:

those classified as dangerous by the Globally Harmonized System of Classification and I
Chemicals (GHS)[1];

them and which are not classified as dangerous by the GHS;)and
any other chemical substance(s) and mixture(s) delivéred with the experimental set.

5 document applies to experimental sets for chemistry and related activities, includi
wving sets, carbon-dioxide-generating experimental sets and supplementary sets. It g
for chemical experiments within the fields of mineralogy, biology, physics, micrd
ironmental science, whenever they contain one or more chemical substances and/o
ch are classified as hazardous accordingto the GHSI1].

5 document also specifies requireiments for marking, a contents list, instructions fq
Lection and the equipment intended for carrying out the experiments.

uirements for certain others¢hemical toys are given in ISO 8124-11.

Normative references

following documents are referred to in the text in such a way that some or all of th
stitutes requirements of this document. For dated references, only the edition cited 4
ated referénees, the latest edition of the referenced document (including any amendmen

48-4,“Rubber, vulcanized or thermoplastic — Determination of hardness — Part 4:
iness by durometer method (Shore hardness)

maximum
ind related

abelling of

substances and mixtures which in excessive amounts could harm the health of the children using

hg crystal-
Iso covers
scopy and
" mixtures

r use, eye

Pir content
pplies. For
[s) applies.

ndentation

ISO

o000, FIASTICS dand eponite — Determindtion of indentdtion ndrdness by medans of d duro

hardness)

eter (Shore

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

ISO

8124-11, Safety of toys — Part 11: Chemical toys (sets) other than experimental sets

[SO 8317, Child-resistant packaging — Requirements and testing procedures for reclosable packages

EN 862, Packaging — Child-resistant packaging — Requirements and testing procedures for non-reclosable
packages for non-pharmaceutical products
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s and definitions

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

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

31

chemical ey

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

[EC Electropedia: available at http://www.electropedia.org/

toy intendgd for the direct handling of chemical substances and mixtures and which is used in a max
appropriate to a given age-group and under the supervision of an adult

[SOURCE: SO 8124-2:2014, 3.1]

3.2

experimental set

chemical td
substances

3.3

chemistry
experiment
equipment

Note 1 to §
mineralogy,
chemical su
growing sets

3.4

crystal-gr|
experiment
reaction b

Note 1 to e
The crystal
(e.g. with f
ISO 8124-1
the expansi

3.5

carbon-di
experiment
dioxide-lib

y (3.1) in which the experimental and explorative character in playing with single chem

set
al set (3.2) consisting of one or more chemical substancés and/or mixtures with or witl
intended for carrying out chemical experiments

ntry: The definition also covers experimental sets fof’;,chemical experiments within the field

bstances and/or mixtures which are classified as hazardous according to the GHS, excluding cry
and carbon-dioxide-generating experimental sets.

pwing set
al set (3.2) consisting of one or more chemical substances for growing crystals without
tween the supplied substances

htry: A crystal-growing set’is*used to grow crystals of different substances in aqueous soluti
5 can be grown on different materials (e.g. stones or gypsum) and can be coloured in different v
od colours). The expanding nature of the growing crystal is not subject to requirements wi
for expanding materials-as the expansion is not related to the absorption of water in the crystal,
bn usually takes place over a long period of time (several days or weeks).

bxide-generating experimental set
al set (3:2) consisting mainly of a carbon-dioxide-donor substance or mixture and a carl
prating-substance or mixture which after combination generate carbon dioxide in

ner

ical

and mixtures is guided by strict instructions that dominate over the-¢reative ideas of the fiser

out

s of

biology, physics, microscopy and environmental*sciences whenever they contain one or more

ctal-

any

ons.
Jays
thin
and

on-
the

presence o

f water in an open system without any gas-tight restriction or confinement

Note 1 to entry: The set is used to carry out and observe chemical reactions where there is no intention to
generate carbon dioxide in order to demonstrate speed, velocity or noise.

3.6

supplementary set
incomplete experimental set (3.2) which is intended to be used with a complete experimental set

4 Chemical substances in experimental sets

See B.1.

© ISO 2019 - All rights reserved
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Chemistry sets

Only the chemical substances, mixtures and indicators given in Table 1 and Table 2 may be supplied
in chemistry sets or in a supplementary set for a chemistry set up to the amounts and concentrations

spe

cified in those tables.

The quality of the chemicals used should be appropriate for the experiments described. In particular,
the chemicals should not contain impurities or substances that allow undefined or dangerous reactions
to occur.

Apart from its presence in tincture of iodine, denatured alcohol (ethanol) shall not be supplied in a

che
the

mistry set. However, where experiments contained in the instructions of a chemistry sef
use of denatured alcohol may be suggested in the instructions.

The use of reagents listed in Table 3 may be suggested in the instructions at~concenti

exc
che

mistry set.

The instructions for use may suggest the use of other substances that arémot classified as

sub

stances(l] (e.g. sucrose or table sugar) or mixtures that are not classified as dangerous 1

Othler dangerous substances shall not be supplied with the set.

The substances and mixtures in a chemistry set or in a supplementary set of a chemistry

sup

lied in containers which are provided with closures (see §.2.4.1).

NOTE1 Samples of rocks, stones and minerals on which to perform experiments in order to disti
composition are sometimes supplied with the set.

Col

urants and colouring materials which are not specified in Table 2 may only be supplied if

setq if they do not react with the substances and:nixtures of the set and if they do not fulfil

ofa

hy of the following hazard classes:

“acute toxicity” (hazard class 3.1),

“skin corrosion/irritation” (hazard class 3.2),

“serious eye damage/eye icritation” (hazard class 3.3),
“respiratory or skin sensitisation” (hazard class 3.4),
“germ cell mutagenicity” (hazard class 3.5),
“carcinogenicity®(hazard class 3.6),

“reproductive toxicity” (hazard class 3.7),

“speeific target organ toxicity — single exposure” (hazard class 3.8),

require it,

ations not

beding those specified in this table. The substances specified in Table 3 shall\not be supplied in a

dangerous
hixtures(1].

et shall be

hguish their

chemistry
'he criteria

“specific target organ toxicity — repeated exposure” (hazard class 3.9),

“aspiration hazard” (hazard class 3.10).

Colourants which are permitted for use in food or cosmetics may be provided.

NOTE 2  The classification is detailed in the GHS (Part 3: Health Hazards).

©IS

02019 - All rights reserved
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Table 1 — Maximum amounts of chemical substances and mixtures for chemistry sets and

labelling
Chemical Max. GHS picto- Signal |CASnum-| EINECS INDEX
substance/mixture amount grams (see word ber number | number
per set Figure 1)

Aluminium potassium sulfate 10g — — 10043- |233-141-3 —
67-1

Ammonium carbonate 5g GHSO07 Warning | 10361- |233-786-0 —
29-2

Ammoniungcttoride 36 GHS67 Warming T 12125=7235=186=47 017094
02-9 00-8

Ammoniunp iron (III) sulfate 5g GHSO07 Warning | 10138- |233-382-4 —
04-2

Ammoniunp sodium hydrogen 5g — — 13011- |235-860-8 —

phosphate 54-6

Calcium cafbonate 100 g GHSO07 Warning | 471-34-1 | 207~439-9 —

Calcium chloride 10g GHSO07 Warning | 10043-( |233-140-8| 017-013-
52—+4 00-7

Calcium hyfiroxidea 20g GHSO05 Danger 1305- |215-137-3 —
62-0

Calcium nifrate 5g GHS03, GHS07 | Warning) V10124~ |233-332-1 —
37-5

Calcium ox|de2 10g GHSO05 Danger 1305- |215-138-9 —
78-8

Calcium sulfate 100 g — — 7778- |231-900-3 —
18-9

Charcoalb 100 g — — 7440- |231-153-3 —
44-0

Citric acid 20g GHS07 Warning | 77-92-9 |201-069-1 —

Copper shept 100 g — — 7440- |231-159-6 —
50-8

Copper (II)|oxide 10g GHSO07 Warning | 1317-38- | 215-269-1 —

0

Copper (II)|sulfate 15g GHS07, GHS09 | Warning 7758- |231-847-6| 029-0(Q4-
98-7 00-(

Disodium disulfite 10g GHSO05, GHS07 | Danger 7681- |231-673-0| 016-043-
57-4 00-7

Glycerol (cqntainingat\least 25¢g — — 56-81-5 |200-289-5 —

15 % water)

Hexamethyflen€-tétramineb 10g GHSO02, GHS07 | Warning | 100-97-0 [202-905-8| 612-1(1-

(solid fuel) 00-7

Iron fillings/iron powderb 100 g GHS02 Warning 7439- |231-096-4 —
89-6

Iron (III) chloride 10g GHSO05, GHS07 Danger 7705- |231-729-4 —
08-0

a  Only one of these substances shall be provided in each set.

d  Denatured alcohol (ethanol).

b Generally, IUPAC chemical nomenclature is used with the exception of these substances.

¢ Only to be provided in chemistry sets intended for children over 12 years of age.

If not mentioned otherwise, the maximum amounts of the solid substances in Table 1 refer to the anhydrous chemicals.
Equivalent amounts of the hydrated chemicals may replace the anhydrous substances.

© ISO 2019 - All rights reserved
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Table 1 (continued)
Chemical Max. GHS picto- Signal |[CASnum-| EINECS INDEX
substance/mixture amount grams (see word ber number | number
per set Figure 1)
Iron (II) sulfate 10g GHSO07 Warning 7720- |231-753-5| 026-003-
78-7 00-7
Lactose 100 g — — 63-42-3 |200-559-2 —
Lead-free solder 100 g — — — — —
Magnesium strip 3g GHSO02 Warning — — —
Magnesium sulfate 25g — — 7487- | 231-298+2 —
88-9
Mahganese (IV) oxide 5g GHSO07 Warning 1313- |215-202-6(025-001-
13-9 00-3
Mahganese (I1) sulfate 15¢g GHS08, GHS09 | Warning 7785-_14232-089-9(025-003-
87-7. 00-4
Ninfhydrin lg GHSO07 Warning | 485-47-2 | 207-618-1 —
Peysin A 10g GHS07, GHS08 Danger [(9001-75- |232-629-3|647-008-
6 00-6
Potpssium bromide 15¢g GHS07 Warning 7758- |231-830-3 —
02-3
Potpssium hexacyanoferrate 10g — — 13746- |237-323-3 —
(1rpb 66-2
Potpssium hexacyanoferrate 10g — — 13943- | 237-722-2 —
(mp 58-3
Potpssium iodide 10g — — 7681-11-0|231-659-4 —
Potassium permanganate¢ 15¢g GHSO03, GHS07, | Danger 7722- |231-760-3 ||025-002-
GHSO09 64-7 00-9
Pothssium permanganate: sodi- 10g GHSO03, GHS07, Danger — — —
um(sulfate mixture (1:2) (mass GHS09
frag¢tion)
Silyer nitrate 10 ml GHS07, GHS09 | Warning | 7761-88- |231-853-9| 047-001-
(0,01 g/ml mass concentration 8 00-2
aqyeous solution)
Sodium acetate 20g — — 127-09-3 |204-823-8 —
Sodium carbonate 50g GHSO07 Warning | 497-19-8 |207-838-8||011-005-
00-2
Sodium chloride 100 g — — 7647-14-5|231-598-3 —
Sodium hydtegen carbonate 50g — — 144-55-8 |205-633-8 —
Sodium hydrogen sulfate 30g GHSO05 Danger 7681- |231-665-7|016-046-
38-1 00-X
Sodiumnrsiticatesotution 100t GHSO5 Bamger = = —
(Si02:Naz0 > 2)
Sodium sulfate 100 g — — 7757- 1231-820-9 —
82-6
Sodium thiosulfate 50g — — 7772- |231-867-5 —
98-7

d  Denatured alcohol (ethanol).

a  Only one of these substances shall be provided in each set.

b Generally, [IUPAC chemical nomenclature is used with the exception of these substances.

¢ Only to be provided in chemistry sets intended for children over 12 years of age.

If not mentioned otherwise, the maximum amounts of the solid substances in Table 1 refer to the anhydrous chemicals.
Equivalent amounts of the hydrated chemicals may replace the anhydrous substances.

© IS0 2019 - All rights reserved
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Table 1 (continued)

Chemical Max. GHS picto- Signal |CASnum-| EINECS INDEX
substance/mixture amount grams (see word ber number | number
per set Figure 1)
Sulfur 15¢g GHSO07 Warning 7704- |231-722-6| 016-094-
34-9 00-1
Tannin 15¢g — — 1401-55- | 215-753-2 —
4
Tartaric acid 20g GHSO07 Warning | 87-69-4 |201-766-0 —
Tin (II) chlpride 15g GHSO7 Warning 7772— |231-868-0 —
99-8
Tincture ofliodineb 10 ml GHSO02, Danger 7553-  |231-442-4|053-001-
(0,025 g/m| mass concentra- 56-2 003
tion ethandlic solution)d
Ureab 10g — — 57-13-6 |200£815-5 —
Zinc powddr (stabilized)/zinc 20g GHS09 Warning 7440- | 231-175-3 | 030-0Q1-
pellets 66-6 01-9
Zinc sulfatg 20g GHSO05, GHSO07, Danger 7446~ | 231-793-3 —
(heptahydifate) GHS09 200
If not mentipned otherwise, the maximum amounts of the solid substances in Table{l refer to the anhydrous chemigals.
Equivalent dmounts of the hydrated chemicals may replace the anhydrous substanees.
a  Only on¢ of these substances shall be provided in each set.
b Generally, IUPAC chemical nomenclature is used with the exception of these substances.
¢ Only to pe provided in chemistry sets intended for children over 12.years of age.
d  Denatuiled alcohol (ethanol).
If indicatdrs are supplied in solution, their solid contents shall not exceed the amounts fpnd
concentratiions specified in Table 2.
NOTE 3 Non-bleeding indicators in books, pads or rolls are not of toxicological concern and are sometimes

supplied wi

thout any quantity limitations for.the relevant indicator(s).

Table 2 — Maximum amounts and.concentrations of indicators for chemistry sets and labelljng

Chemical $substance/mixture Max. GHS picto- Signal | CASnum- | EINECS INDEK
amount grams word ber number number
per set | (see Figure 1)

Eosin lg GHS07 Warning 1;32_ 241-409-6 —

Iodine [0,025 g/mkmass con-

centration |n an agueous solu- 053-0(Q1-

tion (0,025|g/mlMmass concen- 10 ml o o 7553-56-2231-442-4| "4 4

tration) Ofpnfclccinm ir\r]ir‘n]

Litmus blue 1lg — — — — —

Litmus red lg — — 1393-92-6|215-739-6 —

Luminol [5 % (mass fraction) —

mixture with sodium sulfate] 38 o o 521-31-3 | 208-309-4

Methyl orange [15 % (mass —

fraction) mixture with sodium 3g GHSO07 Warning | 547-58-0 [208-925-3

sulfate]

Methylene blue lg GHSO07 Warning | 61-73-4 |200-515-2 —

If not mentioned otherwise, the maximum amounts of the solid substances in Table 2 refer to the anhydrous chemicals.
Equivalent amounts of the hydrated chemicals may replace the anhydrous substances.

© ISO 2019 - All rights reserved
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Table 2 (continued)
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Chemical substance/mixture Max. GHS picto- Signal | CASnum- | EINECS INDEX
amount grams word ber number | number
perset |(seeFigure 1)

Phenol red 1lg GHS07 Warning | 143-74-8 |205-609-7 —

Thymol blue 1g — — 76-61-9 |200-973-3 —

Bleeding universal indicator 1 pad — — — — —

paper

If not mentioned otherwise, the maximum amounts of the solid substances in Table 2 refer to the anhydrous chemicals.

Eq

[Valent amounts ortne nydrated cnemicdals may replace tne annydrous substances.

Table 3 — Maximum concentration of reagents not supplied with the chemistry se¢t and

labelling
Reagent Maximum con- | GHS pictograms | Signal | CAS num- EINECS INDEX num-
centration (see Figure 1) word ber number ber
mol/l
Amjmonia solution 2 GHSO07 Warning | 1336=21-6 | 215-647-6 |{0071-001-01-2
Hycllrochloric acid 2 GHSO07 Warning | 7647-01-0 | 231-595-7 |017-002-01-X
Hydrogen peroxide2 1 . . 77922-84-1 | 231-765-0 003(—)(_)83—
Sodium hydroxide 1 GHSO5 Danger |1310-73-2 | 215-185-5 | (117002
solfition 00-6

Additional units (e.g. percentage) may also be used, for example,(@n the packaging or the instructions for use.

a | The concentration of hydrogen peroxide is equivalent tq a'3 % (volume fraction) solution.

< C > ‘ﬁ oy

a) GHSO02 b) GHSO03 c) GHSO05

d) GHSO07 e) GHS08 f) GHSO09
NOTE These pictograms are taken from the GHS[L]. Refer to the GHSII for their dimensional and colour
characteristics.

Figure 1 — GHS pictograms

4.2 Crystal-growing sets
See B.2.

Only the chemical substances given in Table 4 may be supplied in crystal-growing sets or in a

supplementary set for a crystal-growing set up to the amounts specified in the table.

© IS0 2019 - All rights reserved
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A crystal-growing set shall only contain substances which cannot react with each other.

The quality of the chemicals used in crystal-growing sets should be appropriate for the experiments
described; in particular, the chemicals should not contain impurities or substances which allow
undefined or dangerous reactions to occur.

The substances and mixtures in a crystal-growing set or in a supplementary set for a crystal-growing
set shall be supplied in child-resistant packaging (see 5.2.4.2).

Only colourants and colouring materials which do not fulfil the criteria of any of the following hazard
classes shall be supplied in crystal-growing sets. Colourants which are permitted for use in food or
cosmetics fnay be provided.

— “acuteltoxicity” (hazard class 3.1);

— “skin gorrosion/irritation” (hazard class 3.2);

— “serious eye damage/eye irritation” (hazard class 3.3);

— “respiratory or skin sensitisation” (hazard class 3.4);

— “germ [ell mutagenicity” (hazard class 3.5);

— “carcinogenicity” (hazard class 3.6);

— “reprofductive toxicity” (hazard class 3.7);

— “speciflic target organ toxicity — single exposure” (hazard ¢lass 3.8);
— “specific target organ toxicity — repeated exposure” (hazard class 3.9);
— “aspirgtion hazard” (hazard class 3.10).

NOTE The classification is detailed in the GHS (Patt’3: Health Hazards).

If substandes are supplied as mixtures or if\substances/mixtures are supplied in solution, their splid
contents shall not exceed the amounts specified in Table 4.

Samples off materials on which to grow the crystals may be supplied with the set [e.g. plaster of Ppris
(gypsum), fifferent stones, differefitminerals] without limits to their quantities. For gypsum, applicable
requiremehts shall be as specifiéd in SO 8124-11 (e.g. labelling).

Table 4 — Maximum ammounts of chemical substances for crystal-growing sets and labelling

Chemjcal substance Max. GHS picto- Signal | CASnum- | EINECS INDEX
amount grams (see word ber number numbgr
per set Figure 1)
8
12190 o417 _0O4N1 .

Ammonium chloridea 30 GHS07 Warning 02-9 235-186-4 00-8
Ammonium dihydrogen
orthophosphate (ammonium 600 — — 7722-76-1 | 231-764-5 —
biphosphate)
Aluminium potassium sulfate 600 — — 7784-24-9 | 233-141-3 —
Citric acidb 50 GHS07 Warning | 77-92-9 |201-069-1 —

The maximum amounts specified in Table 4 refer to anhydrous chemicals. Equivalent amounts of the hydrated chemicals
may replace the anhydrous substances.

a  Shall be supplied as an aqueous solution.

b Shall not be supplied in a set with sodium hydrogen carbonate.

¢ Shall not be supplied in a set with any acid, for example citric acid.
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Table 4 (continued)
Chemical substance Max. GHS picto- Signal | CASnum- | EINECS INDEX
amount grams (see word ber number number
per set Figure 1)
g
. 029-004-
Copper (II) sulfate 50 GHS07, GHS09 | Warning |7758-98-7 |231-847-6 00-0
Iron (II) sulfate 50 GHS07 Warning |7782-63-0 |231-753-5 0286?23_
Magnesium sulfate 100 — — 188?2; 231-298-2 —
Pothassium dihydrogen phos- 600 - - 7778-77-0 | 2319134 .
phdte
Pothssium hexacyanoferrate 13746-
(I 100 — — 66-2 237-323-3 —
Pothassium sodium tartrate 600 — — 6381-59>-5 |205-698-2 —
Sodium acetate 100 — — 127<09-3 |204-823-8 —
Sodium hydrogen carbonate 600 — — 144-55-8 |205-633-8 —
Sodium silicateb 50 GHSO05 Dangér (1344-09-8 — —
Sodium sulfate 100 — — 7757-82-6|231-820-9 —
Sodium thiosulfate 600 — — 7772-98-7|231-867-5 —
. . . e.g.12004-| e.g.234- .

Strpntium aluminate 5 GHS 07 Warning 37-4 4553
Tantaric acidb 50 GHS07 Warning | 87-69-4 |201-766-0 —
Trisodium citrate 600 — — 6132-04-3|200-675-3 —

] . . . e.g. 1314- | e.g.215- o
Zing sulfidec 5 08-3 251-3
Thg maximum amounts specified in Table 4 ¥efer to anhydrous chemicals. Equivalent amounts of the hydrat¢d chemicals
may replace the anhydrous substances.
a |Shall be supplied as an aqueous solution.
b |Shall not be supplied in a setwith sodium hydrogen carbonate.
¢ |Shall not be supplied in a-set With any acid, for example citric acid.
4.3| Carbon-dioxide-generating experimental sets
See|B.3.
Only the schémical substances given in Table 5 may be supplied in carbon-dioxide{generating
experimental sets whose function relies on the generation of carbon dioxide. The amounts pupplied in
a sipgle set shall not exceed those specified in Table 5. If mixtures of these substances are pupplied in
solid form, the single mixture shall consist ol stolchiometric equivalent amounts ot acidic and carbon-

dioxide-generating substances.

The quality of the chemicals used in carbon-dioxide-generating experimental sets should be appropriate
for the experiments described; in particular, the chemicals should not contain impurities or substances

which allow undefined or dangerous reactions to occur.

The substances in a carbon-dioxide-generating experimental set shall be supplied in child-resistant
packaging (see 5.2.4.3).

Carbon-dioxide-generating experimental sets may contain gypsum or colourants. For gypsum,
applicable requirements are specified in ISO 8124-11 (e.g. labelling). Only colourants and colouring
materials which do not fulfil the criteria of any of the following hazard classes shall be supplied
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in carbon-dioxide-generating experimental sets. Colourants that are permitted for use in food or
cosmetics may be provided.

“germ

“acute toxicity” (hazard class 3.1);

“skin corrosion/irritation” (hazard class 3.2);

ell mntzgpnirify" (hn72rd class 3 ’:.)-

“serious eye damage/eye irritation” (hazard class 3.3);

“respiratory or skin sensitisation” (hazard class 3.4);

“carcirn

“specif
“specif

“aspirg

ogenicity” (hazard class 3.6);

“reproductive toxicity” (hazard class 3.7);

tion hazard” (hazard class 3.10).

ic target organ toxicity — single exposure” (hazard class 3.8);

ic target organ toxicity — repeated exposure” (hazard class 3.9);

NOTE The classification is detailed in the GHS (Part 3: Health Hazards).

If substang

contents shall not exceed the amounts specified in Table 5.

es are supplied as mixtures or if substances/mixturesare/supplied in solution, their splid

Table 5 — Maximum amounts of chemical substancés for carbon-dioxide-generating
experimental sets and labelling

Chemical qubstance Max. GHS pictograms Signal |CAS number | EINECS num- | INDEX nym-

amount (see Figure 1) word ber ber

per set

g

Citric acid?a 100 GHSO07 Warning 77-92-9 201-069-1 —
bisodium ydrogen 20 — — | 7558-79-4 | 231-448-7 —
phosphate
Malic acida 60 GHSO07 Warning | 6915-15-7 | 230-022-8 —
Potassium hydrogen 50 o - 298-14-6 206-059-0 -
carbonate
Potassium fihydrogen 100 - o 7778-77-0 | 231-913-4 -
phosphate
Sodium difydrogen 70 — — | 7558-80-7 | 231-449-2 —
phosphate
Sodium hy{rogen 100 — — 144-55-8 | 205-633-8 —
carbonate
Tartaric acida 60 GHS07 Warning 87-69-4 201-766-0 —
The maximum amounts specified in Table 5 refer to anhydrous chemicals. Equivalent amounts of the hydrated chemicals
may replace the anhydrous substances.
a  Only one of these substances shall be provided in each set.

5 Equipment

5.1 General requirements

Experimental sets, excluding supplementary sets, shall be supplied with instructions for use (see
Clause 8); a contents list with warnings and first aid information (see Clause 7); the equipment
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necessary for carrying out the experiments described in the instructions for use; and, if required, eye
protection (see 5.5) and/or a test tube stand (see 5.4).

Supplementary sets shall be supplied with instructions for use (see Clause 8) and a contents list with
warnings and first aid information, as specified in Clause 7.

All the experiments described in the instructions for use shall be evaluated by the manufacturer. In
particular, it shall not be possible for substances to be formed in amounts that are injurious to health.

Any known hazards arising from the use of the set, especially during the experiments, should be
detailed (e.g. handling of chemicals, handling of glassware, retarded boiling point, back flow of barrier
watfer into overneated glassware, evolution of gases and handling of burners and other neating sources).

5.2 Containers and glassware
5.2]1 Testtubes

5.2]1.1 Sets in which test tubes are heated

In dxperimental sets where the instructions for use include chemical experiments in whicH test tubes
arelheated, all test tubes shall be made of borosilicate glass in orderito be heat resistant.

Glass test tubes which are intended to be heated shall have dimensions greater than 110 min in length
and| greater than 15 mm in internal diameter.

Glass test tubes which are not intended to be heated, for-example, those used as containers| shall have
dinmensions not greater than 90 mm in length and not'greater than 12 mm in internal diamgter unless
they are made of borosilicate glass.

WhEn necessary, borosilicate glass shall be identified by the test method described in 5.2.6.

5.2]1.2 Sets in which test tubes are not heated

In experimental sets where the instructions for use do not include chemical experiments in yhich glass
test| tubes are heated, any glassitubes not made of borosilicate glass shall be labelled in accordance
with 6.2.

5.22 Other glassware

In experimental setswhere the instructions for use include experiments in which laboratory glassware
is hleated, all glassware intended to be heated shall be made of borosilicate glass in order|to be heat
resistant. Thisirequirement does not apply to glass tubing intended to be heated for the purpose of
bending.

Unless“made of borosilicate glass, glassware which is not intended to be heated, but which by its
appatance or shape could be construed as being suitable for heating, shall be labelled in ficcordance
with 6.2.

When necessary, borosilicate glass shall be identified by the test method described in 5.2.6.

5.2.3 Containers for reagents, substances and mixtures

Containers for reagents shall differ in size and shape from laboratory glassware to avoid them being
mistaken as glassware for use in experiments.

All containers for reagents, substances and mixtures shall be shock-resistant. They shall not break or
crack when subjected to the drop test specified in ISO 8124-1.
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5.2.4 Packaging and closures

5.2.4.1 Chemistry sets

All substances and mixtures shall be supplied in child-resistant containers. Closures for child-resistant

torque_in the clockwise or anticlockwise direction (e.g. bayonet joint). When tested in accorda

shall conform with one of the following requirements:

they shall conform with ISO 8317;

they shall require two independent movements to be opened: a vertical force downwards and a

nce

with Al1 (closure test A), the closure shall not open; or

containers
a)
b)
c)
shall
test B)

Closures fq
accordancg

NOTE

contained i such containers.

5.2.4.2 (
The follow
— ammo
— citric g
— coppet
— iron (I
— sodiun
— stront
— tartar
All other ci
a) in cont
b) innon
The contai

they shall consist of a snap-in stopper and shall require an external tool to be opened. The’clog

ly be opened by a specifically designed tool. When tested in accordance with{A:2 (clog
the closure shall not open.

r containers intended to be used for liquids shall not break, crack or leak when teste
with A.3 (closure test C).

onformity with these requirements is intended to prevent younger ‘children accessing mate

rystal-growing sets

nium chloride;

cid;

(I1) sulfate;

) sulfate;

) silicate;

um aluminate;

c acid.

ystal-growing s@bstances in Table 4 shall be supplied either:

ainers whichcare provided with closures that conform with 5.2.4.1; or
reclosable, child-resistant packaging as specified in EN 862.

herS\and/or packaging in which the substances are supplied shall not contain more than 2(

ng crystal-growing substances shall be supplied in pagkaging that conforms with 5.2.4.1:

ure
ure

d in

Fials

0g.

5.2.4.3 Carbon-dioxide-generating experimental sets

The following carbon-dioxide-generating substances shall be supplied in packaging that conforms with

5.2.4.1:

citric acid;
tartaric acid;

malic acid.

All other carbon-dioxide-generating substances in Table 5 shall be supplied either:

a)

12

in containers which are provided with closures that conform with 5.2.4.1; or
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in non-reclosable, child-resistant packaging as specified in EN 862.

.5 Empty containers

Empty containers intended for storage of reagents shall have a maximum volume in accordance with
Table 6.

5.2

5.2

Sev

5.2

5.2

Table 6 — Maximum volume of the empty containers for reagents (see Table 3)

Maximum volume
R.ea.g.e.m——of-t-he-em.pt-yeom;amer
ml
Ammonia solution 50
Hydrochloric acid 100
Hydrogen peroxide 100
Sodium hydroxide solution 100
6 Test method for borosilicate glass
6.1 General

6.2 Apparatus and reagent

25-ml pycnometer;

water bath, capable of maintaining a temperature of (20 * 1) °C;
deionised water;

analytical balance, accuracy0,1 mg.

6.3 Procedure

Weigh the pycnonieter (mo).

the pycnometeér (mjy).

Top up-the pycnometer with water and place it in a water bath until the contents eq

exterior and weigh (m3).

bral methods exist to distinguish borosilicate glass,.for example determination of density and
refijactive index. A density method is given here.

Make sure that the fraction from the glass sample is clean. Place it in the pycnometer anjd re-weigh

ilibrate at

20,°CTop up the pycnometer with water. Remove the pycnometer from the water bath, dry the

d) Empty the pycnometer. Fill up the pycnometer with water and place in water bath until the contents
equilibrate at 20 °C. Top up the pycnometer with water, dry and weigh. Record the weight (m1).

© IS0 2019 - All rights reserved
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e) Calculate the density of the glass using the following formula:

Pernee = (my —my) >
Glass (ml —my +m, _mO) Water(20 °C)
where
PGlass is the density of the glass sample in g/cm3;

Pwiter(20 °c) is the density of water at 20 °C (pwater(20 °c) = 0,988 2 g/cm3);

mo is the mass of the empty pycnometer, in g;

mi is the mass of the pycnometer filled with water, in g;

my is the mass of the pycnometer with the glass sample, in g;

ms3 is the mass of the pycnometer with glass sample and water-in g.
NOTE Reference densities for certain types of glass are:

— (2,40 £[0,05) g/cm3 for sheet window glass;
— (2,48 £[0,05) g/cm3 for soft soda glass;
— (2,25 £[0,05) g/cm3 for borosilicate glass;

— (2,21 £[0,05) g/cm3 for fused silica glass.

5.3 Equipment for the transfer of liquid

Mouth-actyiated pipettes shall not be supplied:;Where the transfer of liquid is required, a mechanical
means whfch does not allow any aspiration by the mouth shall be provided (e.g. dropper with a
permanently fitted teat).

5.4 Testitube stand and test tube holder
See 5.1.

The test tybe stand shallnot overturn when a test tube positioned in an outermost hole is filled With
5 ml of wafer and the stand is tilted to an angle of 15° from horizontal.

Experimenftal sets'shall contain a functional test tube holder if the described experiments require|the
heating of test tubes.

5.5 Eye protection

See 5.1.

Eye protection shall be provided with:
— chemistry sets;

— crystal-growing sets containing substances which are required to be marked with the GHS
pictogram GHSO5 according to Table 4 [see 6.2 b)].

If eye protection shall be provided and the set does not contain eye protection for the supervising adult,
the primary packaging shall be marked in accordance with 6.3.2.
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Marking

General requirements

Markings shall be clearly visible, easily legible, understandable, accurate, indelible and in the national
language(s) of the country of sale.

Only for marking according to 6.3.2 and, if required, 6.3.3, the uppercase letter size is specified as

follows:

a) Letters of a minimum hnighf of Zmm shall be used for the term “\/\/arning(e)"

b) |Letters of a minimum height of 3 mm shall be used for the “Warning” phrases,The|“Warning”
phrases shall be clearly legible.

6.2| Marking of individual containers, packaging and glassware

Ind{vidual containers and packaging shall be marked with the following information:

a) |The name and product identifier (INDEX number, if available, othérwise EINECS or CAS humber) of
the chemical substance(s) contained in the mixture as specified.in Table 1, Table 2, Tablg 3, Table 4
or Table 5 and the name and telephone number of the manufaeturer, authorized represgentative or
importer.

NOTE1 This requirement does not prevent the labelling, of containers with the common npmes of the
chemical substances and mixtures that they contain.

b) |If specified in Table 1, Table 2, Table 3, Table 4 or Table 5, the GHS pictogram(s) and sfignal word
appropriate to the chemical substance, mixture or reagent.

NOTE 2  For more information regarding marking of containers see the GHSI1I.
c) |Unless made of borosilicate glass, glassware not intended for heating shall be marked:
“Not to be heated”

6.3| Marking of the primary packaging

6.3]1 Manufactureporimporter

The primary packaging of experimental sets shall bear the name, registered trade name or{registered

trademark of the‘manufacturer or their authorized representative or the importer, togetheif with their

addfress and telephone number.

NOTE Primary packaging is referred to as outer packaging in the GHS.

Thd naime and address may be abbreviated provided that the abbreviation enables the mahufacturer,

their authorized representative or the importer to be identified.

6.3.2 Additional warnings

The primary packaging shall additionally bear the following warnings:

— Warning. Not suitable for children under (*) years. For use under adult supervision.

— Contains some chemicals which present a hazard to health.

— Read the instructions before use, follow them and keep them for reference.

— Do not allow chemicals to come into contact with any part of the body, particularly the mouth
and eyes.
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mall children and animals away from experiments.

he experimental set out of reach of children under (*) years old.

and, where appropriate (see 5.5):

Eye pr

otection for supervising adults is not included.

(*) The age is to be specified by the manufacturer, authorized representative or importer. It shall not be
below 8 years. For chemistry sets containing potassium permanganate, the age shall be not less than

12 years.

The words
is included

6.3.3 Su

Supplemenitary sets shall additionally be marked with the following warning on the primary packagij

“Warning.
performing

The word

7 Contg
See 5.1.
The conten
a) alisto
b)
c)

the H-

the mji
centre
accide

d) generq

In
im

I
im

In

in the set.

pplementary sets

b tests. For carrying out experiments a complete experimental set isyequired.”

nts list with warnings and first aid information

ts list shall contain the following information:

f the chemicals supplied;

and P-phrases specified in the GHS asrequired for each particular substance or mixture

inufacturer provides an emptylspace in which the telephone number of the local po

ht of dangerous substances;

| first aid information-as-follows:

mediate medieal-advice.

mediate'medical advice.

case of inhalation: Remove person to fresh air.

“some chemicals” and “chemicals” may be adjusted if only one substance/mixture/salufi

This supplementary set does not contain all the equipment and chiemicals necessary|

chemicals” may be adjusted if only one substance/mixture/solttion is included in the sef.

(central office for first aid information) or hospital should be entered in case of intakg

case of eye contact:“Wash out eye with plenty of water, holding eye open if necessary. S

wallowed:Wash out mouth with water, drink some fresh water. Do not induce vomiting. §

—

on

ing:

for

son
h by

eek

eek

In

In

e)

Case of SKimcontactand burns: Wasih affected area with ptenty of water for at teast 10

case of injury always seek medical advice.

specific first aid information when appropriate.

8 Instructions for use

See 5.1.

16

n.

In case of doubt, seek medical advice without delay. Take the chemical and its container with you.

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=05e08ada62a0a66d82fc5b1f0c0473ca

8.1

1SO 8124-10:2019(E)

General instructions

The instructions for use shall be given in the national language(s) of the country of sale.

The marking specified in 6.3 shall be repeated on the outer page of the front cover of the instructions
for use.

The first page(s) of the instructions for use shall contain a list of its contents. This list shall refer to the
information required in 8.2 and 8.3.

Detailed information on how to perform each experiment shall be given.

Wh
firs

Infq
but
foo

isg
Thd
suc

The
a)
b)
)
8.2
Thd

en appropriate, GHS pictograms and the H- and P-phrases specified in the GHS and irifo
[ aid in the event of foreseeable accidents shall be given with the description of the expen

rmation on disposal of used chemicals including substances and mixtures not supplied w
needed for the described experiments, shall be given. The necessity of disposing of, fd

ven in Annex C.

instructions for disposal of substances shall take account of national fegulations for the
h chemicals.

opening pages of the instructions for use shall provide thefsllowing information:
advice for supervising adults (see 8.2);
the information required in Clause 7;

safety rules (see 8.3).

Advice for supervising adults
advice for adults shall contain the folfowing information:

Read and follow these instructions, the safety rules and the first aid information, and ke
reference.

The incorrect use of ¢hemicals can cause injury and damage to health. Only carry
experiments which arelisted in the instructions.

This experimental'set is for use only by children over (*) years.

exercise-discretion as to which experiments are suitable and safe for them. The instruct
enable-supervisors to assess any experiment to establish its suitability for a particular ¢

Fmation on
iment.

ith the toy,
r example,

Istuffs used for experimenting, shall be underlined. Further information 6n/environmenjtal aspects

disposal of

bp them for

out those

Because children's abilities vary so much, even within age groups, supervising adilts should

ons should
hild.

cis, alalis and flmmabl liquids. 7

or children
andling of

[f the experimental set does not contain acids, alkalis and/or flammable liquids the second sentence

in 8.2 €) shall be omitted or adjusted accordingly.

f) The area surrounding the experiment should be kept clear of any obstructions and away from the
storage of food. It should be well lit and ventilated and close to a water supply. A solid table with a

g)

heat-resistant top should be provided.

For carbon-dioxide-generating experimental sets the third sentence in 8.2 f) may be omitted.

Instructions for the use of the burner, if provided.

© IS0 2019 - All rights reserved
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If the experimental set contains packaging of chemical substances from Table 4 or Table 5 which
conforms with EN 864, the following advice shall be given:

h) Substances in non-reclosable packaging should be used up (completely) during the course of one
experiment, i.e. after opening the package.

(*) The age is to be specified by the manufacturer, authorized representative or importer. It shall not
be below 8 years. For chemistry sets containing potassium permanganate the age shall be not less than
12 years.

8.3 Safetyrules

8.3.1 Chemistry sets

The follow|ng safety rules shall be given for chemistry sets:

— Read these instructions before use, follow them and keep them for reference.
— Keep ypung children, animals and those not wearing eye protection away fromrthe experimental alrea.
— Always wear eye protection.

— Store this experimental set out of reach of children under (*) yearsef age.
— Clean &ll equipment after use.

— Make qure that all containers are fully closed and properly stored after use.
— Ensur¢ that all empty containers are disposed of properly.

— Wash hands after carrying out experiments.

— Do not use any equipment which has not, been supplied with the set or recommended in|the
instrugtions for use.

— Do notjeat or drink in the experimental-area.

— Do notjallow chemicals to come into contact with the eyes or mouth.

and, if foodstuffs are required hy-any experiment or in the instructions for use:
— Do nofjreplace foodstuffs'in original container. Dispose of immediately.

(*) The agqis to be specifi€d by the manufacturer, authorized representative or importer. It shall not be
below 8 yelars. For chemistry sets containing potassium permanganate, the age shall be not less than
12 years.

8.3.2 Crystal-growing sets

The following safety rules shall be given for crystal-growing sets:

— Read these instructions before use, follow them and keep them for reference.

— Keep young children and animals away from the experimental area.

— Store this experimental set and the final crystal(s) out of reach of children under (*) years of age.
— Clean all equipment after use.

— Ensure that all empty containers and/or non-reclosable packaging are disposed of properly.

— Wash hands after carrying out experiments.
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— Do noteatordrink in the experimental area.

— Do not allow chemicals to come into contact with the eyes or mouth.
— Do not apply any substances or solutions to the body.

— Do not grow crystals where food or drink is handled or in bedrooms.

— Do not use any equipment which has not been supplied with the set or recommended in the
instructions for use.

— Take care while h;mdling with hot water and hot solutions

— |Ensure that during growing of the crystal the container with the liquid is out of reach jof children
under (*) years of age.

(*) The age is to be specified by the manufacturer, authorized representative or importer. It $hall not be
belgw 8 years.

» o«

The term “container”, “and/or” and “non-reclosable packaging” may be adjusted to the equipment of the
set pr omitted where applicable.

If the crystal-growing set contains containers that conform with 5:2.4.1 the following safety rule shall
alsq be given:

— |“Make sure that all containers are fully closed and properly stored after use.”

If the crystal-growing set contains substances which are‘tequired to be marked with the GHY pictogram
GH$05 according to Table 4 [see 6.2 b)], the following-safety rule shall also be given:

— |“Always wear eye protection.”

8.3]3 Carbon-dioxide-generating experimental sets

The following safety rules shall be givenfor carbon-dioxide-generating experimental sets:
— |Read these instructions befere use, follow them and keep them for reference.

— |Keep young children and\animals away from the experimental area.

— |Store this experimental set out of reach of children under (*) years of age.

— |Clean all equiptinént after use.

— |Ensure thatall empty containers and/or non-reclosable packaging are disposed of prop¢rly.
— |Wash-hands after carrying out experiments.

— |Do not use any equipment which has not been supplied with the set or recommenjded in the

Tt ore IO ToT—ory

— Do noteatordrink in the experimental area.
— Do not allow chemicals to come into contact with the eyes or mouth.

(*) The age is to be specified by the manufacturer, authorized representative or importer. It shall not be
below 8 years.

” o«

The term “container”, “and/or” and “non-reclosable packaging” may be adjusted to the equipment of the
set or omitted where applicable.

If the carbon-dioxide-generating experimental set contains containers that conform with 5.2.4.1, the
following safety rule shall also be given:
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