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National Resource centre for
Chemistry teachers (KRC)

KRC supports chemistry teachers throughout Swedish primary and secondary
school with the aim of promoting stimulating, interesting and up-to-date
teaching. Support for chemistry teachers includes providing advice on
experiments and other teaching materials, advising on safety and chemical
matters, initiating and carrying out continuing education for teachers, and
promoting increased contacts between schools and the chemical industry.

https://www.su.se/enheter/kemilararnas-resurscentrum
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In which bottles and
cupboards should the
chemicals be stored?

Do chemicals get old?
When should they be
discarded?

s it ok to only have
safety data sheets
online or do they have
to be in paper form?

How often should
emergency showers and
eyewashes be checked?

What can (not) be
poured down the sink?

How should tasks be
distributed?
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Times Content

9.00 Chemical Legislation
10.00 BREAK

10.15 Chemical Inventory List and Substitution
11.15 Storage — Labelling — Waste

12.00 Lunch

13.00 Practical Task

14.30 Risk Assessment

15.00 Fika

15.15 Routines, Distribution of tasks, using Al
16.00 Future plans/networking

16.30 End "
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BREAK

Introductions:

Name
Subject(s)/levels you teach
Where?
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Swedish curriculum documents
® Years 4—6 Lgr22 (English)

® Common household chemicals. Their use and impact on the environment and humans,

and how they are labelled and should be handled.
® Years 7-9 Lgr22 (English)

https://www.picgedia.org/

Observations and experiments using both analogue and digital tools. Formulate
research questions, plan and perform experiments, evaluate results and document data

with images, tables, diagrams and reports.

® Gymnasiet/Upper secondary school Gy25 (swedish)

Experiments and practical work: collect data from observations, measurements and
simulations. Formulate research questions and plan, risk assess and carry out
systematic, scientific investigations.

(20260326, translated from Swedish, no English version atm)
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Are chemicals needed in education?

® The upper secondary school Thoren Business School Stockholm - is no longer allowed to

offer the Science program, according to the Swedish School’s Inspectorate decision
(2024-05-20)

https://www.svt.se/nyheter/inrikes/thorenskola-forlorar-tillstandet.

Some excerpts from the report.

® "the school is not equipped with fume hoods, which are needed when dangerous
chemicals are to be handled in laboratories to protect the user from exposure to
dangerous substances.”

® ”Since burettes, which are used for titrations, were missing in the school's science
room, the School Inspectorate notes that it has not been possible to carry out
experiments with titration.”

o

“The teaching has only on a few occasions included scientific work methods that include
carrying out experiments where the students were given the opportunity to handle
chemicals.”
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Chemicals legislation — our “safety belt”

Overview of European Chemicals Leqislation

= The Classification,
: : : Labelling and Packaging
‘ EU Regulations \ ‘ EU Directives \ Regulation (CLP)

= The Registration,
Evaluation, Authorization

Additional and Restriction of
Wational Lavﬁ National Laws (CI:‘:‘:T(‘:'IE‘;"S Regulation
LEGISLATION RELEVANT TO CHEMICALS IN SCHOOLS
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https://chesse.org/legislation/overview-of-european-chemicals-legislation/

General Principles of EU Chemical Law

Prevention principle

It is better to prevent than to repair.

Precautionary principle

Where there is uncertainty about the risk of
environmental harm, the precautionary principle allows
or requires protective measures to be taken without
having to wait until the harm materialises.

Polluter pays principle
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Authorities of relevance to school chemistry

Authority

Work environment

Handling of flammable

and explosive
substances

Nature, the
environment and
waste

School curricula

Information for
chemical industry
producers

SWEDISH
el WORK

ENVIRONMENT
dy

AUTHORITY

Myndigheten
for civilt forsvar

-

NATUR

VARDS i
VERKET @

S/(U{/Vf:f’kd The National
Agency for
Education

KEM

Swedish Chemicals Agency

ety

-4 Stockholms
t’ stad

Exercise of authority - make the laws -
General advice - Inspections

The authorities have no obligation to
actively inform.

Classroom work as well as teachers' pre-
and post-work is covered.

Uppsala
% kommun
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The Swedish work environment authority ("AFS ar”)

AFS 2023:12 om utformning av arbetsplatser
-describes, for example, how eye-washing and
emergency showers should look and what kind

of first aid equipment should be available in a , , ,
work place. arbetsgivaransvar-describes how working on the

AFS 2023:1 om systematiskt arbetsmiljoarbete —
grundldggande skyldigheter for dig med

. working environment should be a ntaural part of
AFS 2023:10, Om risker i arbetsmiljon

—includes details on how to handle the daily activity of a workplace.

sources of chemical risk. Includes rules The systematic working environment work

fgr handling of hazardous chgmlcals, includes some of the following:
AFS 2023:2, om planering och risk assessment, documentation,
organisering av arbetsmiljon - information, risk-reducing methods, * Students and teachers should know how to
grundliggande skyldigheter for dig  1abelling, storage and rules for PPE. handle hazardous substances and understand
med arbetsgivaransvar-covers areas their CLP-labelling, and hence be able to
such as working alone, working prevent damage to health, and accidents. If
when under-18, pregnant or breast- ) d h d .
feeding, threats of violence and AFS 2023:11 om arbetsutrustning students or teachers are exposed to serious
organisation of the workplace and its och personlig skyddsutrustning - risks, there must be written instructions.

; - ‘ describes the rules for PPE from an _ )
social environment in order to ) 1 ) * Regular risk assessments should be carried out
prevent and handle unhealthy employee’s and employer’s
workloads perspective. and measures taken, where necessary, to

prevent damage. Measures which cannot be

taken immediately should be documented in

NOTE: the actual AFS documents are not an action plan.

available in English, but there is quite a Sl KRC
lot of general information on av.se/en Stockholms | Kemilirarnas
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Design of the work place

AFS 2023:12

https://www.av.se/arbetsmiljoarbete-
och-

inspektioner/publikationer/foreskrifter/af
s-202312/?h1=2023:12

(in Swedish)

* Emergency shower, eye-
wash station

 First aid

* Fire extinguisher

 Fire blankets

* Emergency exit

-

https://chimactiv.agroparistech.fr/

en/securite/protection/protection
s-individuelles
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Eye protection

Acid in the eye:
https://chesse.org/h5p/?id=191

Contact lenses:https://chesse.org/h5p/?id=183

NOTE: these are ‘building blocks” from CheSSE. We
will look at, and evaluate, another one later.
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Flammable Substances-MCF (formerly MSB)

Flammable gases, liquids, fire-reactive
and explosive substances.

If the school has more than 2 liters of

LPG (4 small camping bottles), a N
permit is needed. &=

Gasoliskolor

. .
. % M S B . L P G I n S C h O O | S I n Denna informafion rikiar sig fill dig som hanteror gasol inom en skal-
. werksamhet, och visar hur du installenar och driver en gasolinstaliation

som uppfyller kraven i lag och fGreskriffer. Mer informeation kan du

M Gven finna | handboken Hanfering av brandfariig gas f&r yrkesmassig
We I S verksamhet som finns pd msbse
sasol & eian dfarl Al al

Rapen (201 0:0011) o brandfarlkips ech aplo-
aiva vaner kelvs seden vid hantering av mer kn 2
Bire bnscambss. Lis mer om cillsuoed pl sidan 8.

Farvaring

Des & wilkvigr art gasad sk b

® - Manager of flammable goods (in
Swedish)

® - CheSSE.org/sv/ about
flammable goods (in Swedish)
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https://www.msb.se/sv/publikationer/brandfarliga-varor--gasol-i-skolor/
https://www.msb.se/sv/publikationer/brandfarliga-varor--gasol-i-skolor/
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https://www.msb.se/siteassets/dokument/amnesomraden/skydd-mot-olyckor-och-farliga-amnen/brandfarligt-och-explosivt/handbok/handbok-forestandare-brandfarliga-varor.pdf
https://www.msb.se/siteassets/dokument/amnesomraden/skydd-mot-olyckor-och-farliga-amnen/brandfarligt-och-explosivt/handbok/handbok-forestandare-brandfarliga-varor.pdf
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Precursors to Explosives

substances that can be used as starting

materials in the manufacture of explosives.

EU-regulation 2019/1148 applies from 1st

February 2021 (Examples in Appendices |
and I)

End user insurance

Obligation to report thefts, disappearances
and "suspicious transactions" within 24
hours. For example someone trying to gain
access to precursors (who should not have
it): prekursor@polisen.se or 114 14

Appendix |

Hydrogen
peroxide

Nitromethane
Nitric acid

Potassium
chlorate

Sodium chlorate

Potassium
perchlorate

Sodium
perchlorate

Sulfuric acid

Ammonium
nitrate

Appendix ||
Acetone
Hexamine

Potassium
nitrate

Sodium
nitrate

Calcium
nitrate

Calcium
ammonium
nitrate

Magnesium
nitrate

Aluminum
powder

Magnesium
powder
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Explosive mixtures

Solid or liquid substances or mixtures which

in themselves, through chemical reaction,
can produce gases at such a temperature
and such a pressure, and at such a speed,
that they can damage the surroundings.

The manufacture of explosive goods is
subject to a permit according to MSBFS
2025:2 (in Swedish):

KRC courses/instructions (LINK to
instructions in Swedish at KRC:

KRC-explosive mixtures instructions for

demonstrations

Production of explosive mixtures for educational
purposes (MSF website 7/5/2026)

It is common that schools want to produce
explosive mixtures, such as sparklers
(tomtebloss), in chemistry lessons. Production
of up to 300g of sparkler mixture and
production of gunpowder and pyrotechnical
mixtures as demonstrations in a chemistry
lesson do not need a permit, according to: 2
kap. 10 § MCFFS 2026:4.

This is on condition that the producation is
done in connection with a teacher-led lesson in
schools or at university and that the amounts
used are in accordance with the guidance in 2
kap. 10 § MCFFS 2026:4.

(LINK: Rules about explosive mixtures)
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https://www.su.se/download/18.361ef66219a7bb0f4423e3cd/1764706125333/Demonstrationer%20med%20explosiva%20blandningar250728_Demonstrationer_explosiva_blandningar.pdf
https://www.su.se/download/18.361ef66219a7bb0f4423e3cd/1764706125333/Demonstrationer%20med%20explosiva%20blandningar250728_Demonstrationer_explosiva_blandningar.pdf
https://www.su.se/download/18.361ef66219a7bb0f4423e3cd/1764706125333/Demonstrationer%20med%20explosiva%20blandningar250728_Demonstrationer_explosiva_blandningar.pdf
https://www.su.se/download/18.361ef66219a7bb0f4423e3cd/1764706125333/Demonstrationer%20med%20explosiva%20blandningar250728_Demonstrationer_explosiva_blandningar.pdf
https://www.su.se/download/18.361ef66219a7bb0f4423e3cd/1764706125333/Demonstrationer%20med%20explosiva%20blandningar250728_Demonstrationer_explosiva_blandningar.pdf
https://www.su.se/download/18.361ef66219a7bb0f4423e3cd/1764706125333/Demonstrationer%20med%20explosiva%20blandningar250728_Demonstrationer_explosiva_blandningar.pdf
https://www.mcf.se/sv/amnesomraden/skydd-mot-olyckor-och-farliga-amnen/brandfarligt-och-explosivt/explosiva-varor/tillverkning-av-explosiva-varor/
https://www.mcf.se/sv/amnesomraden/skydd-mot-olyckor-och-farliga-amnen/brandfarligt-och-explosivt/explosiva-varor/tillverkning-av-explosiva-varor/
https://www.mcf.se/sv/amnesomraden/skydd-mot-olyckor-och-farliga-amnen/brandfarligt-och-explosivt/explosiva-varor/tillverkning-av-explosiva-varor/
https://www.mcf.se/sv/amnesomraden/skydd-mot-olyckor-och-farliga-amnen/brandfarligt-och-explosivt/explosiva-varor/tillverkning-av-explosiva-varor/

Using pure ethanol--permission
&P P C/Q Folkhdlsomyndigheten

OO PUBLIC HEALTH AGENCY OF SWEDEN

In addition to what is stated in Ch. 6. Section 5 of the Alcohol Act on who
has the right to buy technical alcohol the following applies:

Anyone who conducts school activities in accordance with the Schools Act
(2010:800) and needs technical alcohol for teaching may purchase a
maximum of 15 liters of technical alcohol per calendar year.

According to the Public Health Agency's regulations and general advice
on technical spirits and alcoholic preparations (In Swedish: HSLF-FS
2022:63)

To produce ethanol in schools, permission is required from
both the Public Health Agency of Sweden and the Tax Agency.
Permission is unlikely to be granted.
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https://www.folkhalsomyndigheten.se/publikationer-och-material/publikationsarkiv/f/folkhalsomyndighetens-foreskrifter-hslf-fs-2022-63/
https://www.folkhalsomyndigheten.se/publikationer-och-material/publikationsarkiv/f/folkhalsomyndighetens-foreskrifter-hslf-fs-2022-63/
https://www.folkhalsomyndigheten.se/publikationer-och-material/publikationsarkiv/f/folkhalsomyndighetens-foreskrifter-hslf-fs-2022-63/
https://www.folkhalsomyndigheten.se/publikationer-och-material/publikationsarkiv/f/folkhalsomyndighetens-foreskrifter-hslf-fs-2022-63/

BREAK

Legislation: https://chesse.org/legislation/

Questions:

1. would it be useful to have an English version of the
instructions of explosive mixtures demonstrations?

2. Do you use pure ethanol for any experiments
today?

FIKA
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https://chesse.org/legislation/

Times Content

9.00 Chemical Legislation
10.00 BREAK
10.15 Chemical Inventory List and Substitution

11.15 Storage — Labelling — Waste
12.00 Lunch

13.00 Practical Task

14.30 Risk Assessment

15.00 Fika

15.15 Routines, Distribution of tasks, using Al
16.00 Future plans/networking

16.30 End "
J4  |KRC
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universitet resurscentrum



Chemicals with hazardous properties
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Chemical inventory (list)

/8 AFS 2023:10: AFS-2023:10

* the name and date of the listing;
* Hazardous properties - Hazard statements
 where a chemical hazard is stored, used or formed:;

* hygienic limit value, if there is one (AFS 2018:1, in
Swedish)

e other occupational safety and health regulations
specific to the substance.

KRC
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https://www.av.se/arbetsmiljoarbete-och-inspektioner/publikationer/foreskrifter/afs-202310/
https://www.av.se/arbetsmiljoarbete-och-inspektioner/publikationer/foreskrifter/afs-202310/
https://www.av.se/arbetsmiljoarbete-och-inspektioner/publikationer/foreskrifter/afs-202310/
https://www.av.se/globalassets/filer/publikationer/foreskrifter/hygieniska-gransvarden-afs-2018-1.pdf?hl=hygieniska%20gr%C3%A4nsv%C3%A4rden

o

Making a chemical inventory

Chesse has a section on this:

https://chesse.org/managing-chemical-safety/chemical-
safety-routines/ E]

[Name of school and department]

Chemical substance Date Concentration Amount Storage Use Signal word
Ammonia, NH, 2022-12-09 [c>25%,c>13.4 M 1L Cupboard 2 laborations and demonstrations  |Danger
Ammonia, NH; 2022-12-09 [1<c<3%,0.6<c<1.7M +5L Cupboard 2 laborations and demonstrations  |Warning

KRC
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resurscentrum
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https://chesse.org/managing-chemical-safety/chemical-safety-routines/
https://chesse.org/managing-chemical-safety/chemical-safety-routines/
https://chesse.org/managing-chemical-safety/chemical-safety-routines/
https://chesse.org/managing-chemical-safety/chemical-safety-routines/
https://chesse.org/managing-chemical-safety/chemical-safety-routines/
https://chesse.org/managing-chemical-safety/chemical-safety-routines/
https://chesse.org/managing-chemical-safety/chemical-safety-routines/
https://chesse.org/managing-chemical-safety/chemical-safety-routines/

Where to find information about the properties of chemicals

MERCK

SAKERHETSDATABLAD
enligt Férondning (E) nr 1907/2008

Remiisionsdsnum 13082078 Version 83

AVSNITT 1. Mamnat pi Sminsiy Diandningsn och Dotagets Rrstogat
1.1 Procukthteckning

Arihimureenar 110188

Prectiarn Sstafrs & ol EMPROVE® SXPERT

REACH ragistrringerummar Danna produkt & an blarsbving. REACH ragatrerngzmumener oo

nger
ersferad amiddningsr | Tihvairing ov shemedel, Bickereizk orshring och anci
Erige s B

1:3 Namars upplysningar om den o {1

Foreing Merck Ko ™ 64271 Darmstadt ™ Tfsbiand ™ Tel, £43 6151 72:2820
Binzvang svideining LEOHC " e mt predesfe marchgreup.cm,
1.4 Teleformummer e
nidtutiorer
2F:

SAFETY DATA SHEETS from chemical suppliers

Chemical management system (KemRisk,
Chemgroup, Klara...)

KRC’s chemical list

CheSSE:s label generator for common chemicals

g {hesok T

SearchQ Menu=

Home «— Labelling, Storage, and Waste Management «

Labelling

Management «

. R " . . . Labelli
Adequate labelling of solutions that will be stored in the science or chemistry classroom. e

Storage »

Waste Management
Table of Contents

o Chemicals That Need to be Labelled
e Making a Label for a Solution

e Product Identifier

e Chemical Formulae and Concentration

e Hazard Information

e Information About Who Made the Solution
e Hazard Information on Common Chemicals

® The CheSSE Label Generator
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https://chesse.org/labelling-storage-waste-management/labelling/
https://chesse.org/labelling-storage-waste-management/labelling/

The sections of a safety datasheet (SDS)

|Identification of the substance 9
Hazards identification 10

Composition and information on ingredients 11

First aid measures 12
Fire fighting measures 13
Accidental release measures 14
Handling and storage 15
Exposure controls and personal protection 16

Physical and chemical properties
Stability and reactivity

Toxicological information

Ecological information
Disposal considerations
Transport information
Regulatory information

Other information

KRC
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Hazard and Precautionary statements (CLP)

® https://chesse.org/labelling-storage-waste-management/labelling/

| Overview of codes for hazard (H-) statements according | Overview of codes for precautionary (P-) statements

to CLP. according to CLP

N o L

H200-H299 Physical hazard P100-P199 General

H300-H399 Health hazard P200-P299 Prevention

H400-H499 Environmental hazard P300-P399 Response (measures)
P400-P499 Storage
P500-P599 Disposal

I,-] E A
iﬂ C C S E ool KKR-E
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https://chesse.org/labelling-storage-waste-management/labelling/
https://chesse.org/labelling-storage-waste-management/labelling/
https://chesse.org/labelling-storage-waste-management/labelling/
https://chesse.org/labelling-storage-waste-management/labelling/
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HCl example

C>6.8M Danger Causes serious corrosive Use eye protection. IF SWALLOWED:
C>25% damage to skin and eyes. May ~ Rinse mouth. DO NOT induce
cause respiratory irritation. vomiting. IF ON SKIN (or hair):

Immediately remove all splashed
clothing. Rinse skin with water [or
shower]. IF IN EYES: Rinse carefully
with water for several minutes.
Remove contact lenses, if present
and easy to do. Continue rinsing.
Call a doctor immediately.

6.8M>C22.7M Warning Causes skin irritation. Causes Wash hands thoroughly after
25% > C > 10% serious eye irritation. May handling. Use eye protection. IF IN
cause respiratory irritation. EYES: Rinse carefully with water for

several minutes. Remove contact
lenses, if present and easy to do.
Continue rinsing. If eye irritation
persists: Seek medical attention.

C<2.7M Not subject tu
C<10% labelling KRC
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Substitution

https://chesse.org/risk-assessment-
and-substitution/substitution/

DEVELOP NEW
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Example from
CheSSE
Irene Gustafsson, 2021

Copper sufate, M (<3 Lite)

Use Demonsrations and laboratories such as the conductivity ofliuids, environmentally
hazardous heavy metals and comparisons befwegn molecular compounds and ionic compounds, )
Risks Low risk n use. Solutions are prepared by the responsiblg teacher, Students only use ready-
made solutons. Low risk in waste management. Waste is disposed of as
heavy metal soluion, Qverall the isk of exposure and spread n the environment was low.
Atemafe A ful adequate aemative o not curenty et
Phasing ou Wil take place when adequate altermatives are avallable. Confinuous control of possiole aematives

takes place every academic year,
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Times Content

9.00 Chemical Legislation

10.00 BREAK

10.15 Chemical Inventory List and Substitution

11.15 Storage — Labelling — Waste -
12.00 Lunch

13.00 Practical Task

14.30 Risk Assessment

15.00 Fika

15.15 Routines, Distribution of tasks, using Al
16.00 Future plans/networking

16.30 End "
J4  |KRC
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Cabinet 1:
= OXIDISING AGENTS

Separated from flammable substances.

Metal cabinet.

Cabinet 2:

= FLAMMABLES - including
organic solvents

= WATER REACTIVE
SUBSTANCES water.

Ventilated metal cabinet.

Notes: Flammable chemicals can catch fire spontaneously.
Water reactive substances can react violently in contact with

STORAGE

Ventilated cabinet.

Cabinet 3:
) Store containers below eye level.
= ACIDS - both organic and @
5 inorganic Advice: Concentrated acids should be stored in secondary
https://chesse.org/labe containers.
|||ng—sto rage—waste— Ventilated cabinet.
Cabinet 4: < i el vl
management/storage/ = BASES - both organic and ore containers below eye level. @
inorganic Advice: Concentrated bases should be stored in secondary
containers.
Cabinet 5:

= TOXIC - acute toxicity,

carcinogenic, mutagenic Cabinet, ventilated if containing volatile substances.

and toxic for reproduction :
(CMR). Aguatic acute.

Cabinet 6: Ventilated, fire-proof cabinet.

= GASES - propane/butane | Do not store near flammable chemicals.

burners (flammable) and

The cabinet has to be marked with a yellow “gas under
hydrogen

pressure” sign.

KRC
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Which pictogram is most important?

Oxidizing If a chemical has several hazard pictograms, it

should be stored in the highest priority category.
The image shows the order of priority

/ Flammable
® Oxidizing agents have the highest priority

followed by flammable substances.

Examples of oxidizing substances:
3 dftﬁé Corrosive P 5
® nitrates (NO3)
® chlorates (ClIO;5)

Serious health hazard / ® perchlorates (ClO,)
Acute toxicity

® hydrogen peroxide (H,0,)

. ermanganates (MnO,7).
Health hazard / P & ( 4 ) w%é KRC
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| Table of possibilities of co-storage of chemicals.

Storing chemicals together

CORROSIVE: ACID

OXIDIZING

Store
according to

SDS Section 7

and 10

CORROSIVE: BASE

SOS@

Store
according to

SDS Section 7

and 10

o

HEALTH HAZARD / TOXIC @

®

e

Store
according to

SDS Section 7 | SDS Section 7

and 10

FLAMMABLE

Store
according to

and 10

HEALTH
CORROSIVE: CORROSIVE: HAZARD /
ACID BASE TOXIC
D &3 ‘é/%‘
Store Store Store
according to according to according to

SDS Section 7

and 10

SDS Section 7

and 10

Store
according to

SDS Section 7

and 10

SDS Section 7
and 10

Store
according to
SDS Section 7
and 10

Store
according to
SDS Section 7
and 10

Examples of ‘bad’ storage:

* Acids - bases e.g. NH ; and HCl
* Flammable — oxidizing
for example Mg (powder) and KMnQO, or KIO ,

* Flammable liquids - flammable gas, e.g.
ethanol and hydrogen

In practice, it is not easy to achieve this - you
have to do your best.

i | KRC
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Storage of gases (flammable and non-flammable)

*Flammable gases, LPG and hydrogen gas: in El 30 cabinet
(Pragmatic fire engineer thinks that hydrogen gas can be stored
together with LPG with a partition or distance.)

* Non-combustible gases : oxygen, nitrogen, carbon dioxide,
compressed air.

* NOTE: Asphyxiating gases such as CO , —requires good ventilation

Flammable goods: LPG in schools (msb.se, in Swedish)

®©
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https://www.msb.se/sv/publikationer/brandfarliga-varor--gasol-i-skolor/

Minimum requirements for labelling p

_..—--/g
Own solutions must be marked with R

® name @DDU@MN

® hazard pictogram

® pictogram text

® Special info, e.g. about CMR

® (Date and name of the person who made the solution \m
may be handy) Reproduktions:
® The goalis for the user to have the right information. # Lt

® (AFS2011:195V) N

7 S
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https://www.av.se/arbetsmiljoarbete-och-inspektioner/publikationer/foreskrifter/kemiska-arbetsmiljorisker-2011-19-foreskrifter/

Additional concerns

Pregnant and lactating women--- Special caution

"Phase-out” substances SVHC—substance of very high concern)- should not
be used, for example:

®CMR - Carcinogenic, Mutagenic and Reproductive inhibitory. E.g.,
phenolphthalein, gasoline.

eParticularly (environmentally) hazardous metals) hazardous metals. E.g.,
cobalt chloride and lead.

”Priority risk-reduction” substances
e Acutely toxic, allergenic and environmentally hazardous E.g., substances.
Bromine, heptane , copper sulfate, potassium permanganate.

& m“'»\o
s |KRC
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BREAK

 Make a label for 3M HNO3 using the
CheSSE label generator.

Label generator CheSSE

* [ook at the ‘educational resources’ section
of CheSSE where there is a tutorial in how
to use the label generator.

What do you think?

&
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Waste Management

® Waste management CheSSE

PREVENIION

PREPARING FOR RE-USE

RECYCLING

HECOVERY i)

DISPOSAL

<& s,

L )
Sufeet KRC
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WASTE STORAGE DECISION TREE

IS YOUR WASTE HAZARDOUS CHEMICAL WASTE?

@4 ............................................ reesseseesaessss b s saenetes > @

DOES IT CONTAIN ORGANIC SUBSTANCE? IS YOUR WASTE A LABORATORY WASTE?

@ <o >® @ﬁ ............. >©®

IS YOUR WASTE DOES IT CONTAIN IS YOUR WASTE HEAVILY recycle in non
HALOGENATED? TOXIC INORGANIC SALTS? CONTAMINATED? laboratory bins

—— IS YOUR WASTE IS YOUR WASTE IS YOUR WASTE A GLASS NOT
ACIDIC OR ALKALINE? POINTED AND/OR SHARP? DEFINED AS RECYCLABLE?

Non-

halosenalged of toxic e : L AT @ 4..5.........}@ @{....E.m} @
e o § CheSSE

Pointed Chemieal satety 1 5¢
and/or sharp contaminated
contaminated solid waste

solid waste

Kemildrarnas
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Waste management

5 =
=~ chemically compatible
container with screw-on cap
I I

Chemical bn:e'y n Science Education

HAZARDOUS WASTE -~ |abelling according to the
local and national regulations
Acidic solutions

corrosive

Jp‘\'ore: This is a template. Delete this red text in your finished version. Before use, the text below must

be adapted to the local conditions at the school.
—— secondary container

4 Routines for Handling Hazardous Waste

This document was last reviewed [date] by [name]

Purpose
This routine describes how the school handles hazardous waste, using a hazardous waste
station. To establish a hazardous waste station that suits the needs of your school, follow the

advice on chesse.org/waste-management/.

& U
e KRC
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Waste management

 The environmental office in your municipality
should be able to answer how the waste
should be handled and sorted.

* There may be different regional rules.

* Waste containers must also be clearly
marked for appropriate handling and storage

* Have clear procedures in the workplace for
waste management.

e How to inform staff and students?

* How often should pick-up take place? | KRC
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Waste Containers

Q O O
type of hazardous waste Storage
1 Environmentally hazardous inorganic  Plastic can without lid
salts®
p) Organic substances without halogens  Plastic can®* with lid in a ventilated area
3 Halogenated organic substances Plastic can™® with a lid in a ventilated area
Dﬂ' Metal powder (pieces are reused) Tin container with lid 5
Ga Regular soda glass (bottles, simple Glass breaker container
test tubes)
Sh  Heat-resistant borosilicate glass ( e.g  Crushed glass container ( landfill )
Durex )
6 (Mineral acids and bases) Dilute or neutralize before pouring
7 (Biological hazard waste)
o a -
* . . . & s,
The following metal ions can be poured down the drain: Na, ‘et KRC
K, Li, Ca, Mg S?délholms Kemildrarnas
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Waste containers

® Waste containers must be solvent-resistant vessels.
® Waste containers are usually made of polypropylene (PP) and
polyethylene (PE).

FARLIGT AVFALL

Sura I6sningar

fratande

&

S0 AN
¢ |KRC
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Break/discussion

1. How have you organized the
handling and storage of hazardous
waste at your workplace?

2. How is the collection of hazardous
waste organized at your workplace?

LUNCH 12-13.00

& s,

S A

Ewwfkfg KRC
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Times Content

9.00 Chemical Legislation

10.00 BREAK

10.15 Chemical Inventory List and Substitution
11.15 Storage — Labelling — Waste

12.00 Lunch

13.00 Practical Tasks -

14.30 Risk Assessment

15.00 Fika

15.15 Routines, Distribution of tasks, using Al
16.00 Future plans/networking

16.30 End "
J4  |KRC
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Practical Tasks : 13.00-14.30 in M330

1. Bioplastics: we will do Experiment 1A and make bioplastics 1 and 2
using tapioca flour.

2. Explosive mixtures 4 ab— potassium nitrate and (a) C, (b) sugar

-- we will try out a demonstration from the explosive mixtures one-
day course.

& w“'/\o
‘4 |KRC
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BREAK

Did you find the practical tasks useful?

Would you use them in school?

P KRC
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Times Content

9.00 Chemical Legislation

10.00 BREAK

10.15 Chemical Inventory List and Substitution
11.15 Storage — Labelling — Waste

12.00 Lunch

13.00 Practical Task

14.30 Risk Assessment _

15.00 Fika

15.15 Routines, Distribution of tasks, using Al
16.00 Future plans/networking

16.30 End "
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Risk assessment -- general

L L L)
Simple Difficult
consequences consequences

Low probability

High probability Refrain!

& s,

& 2
Eww:k(? KRC
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Risk assessment rules: AFS 2023:10

AFS-2023:10 Chemical risks

P KRC
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Factors to consider

® Teacher demonstration or student activity

® The students’ previous experience, e.g. to boil in test tubes, to
handle burners

® Classroom/group size
® Access to protective equipment

® The teacher's experience

® What happens if you have done something "wrong" in your risk
assessment?

& s,

g4 |KRC
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In schools

The risk assessment

® should be useful and accessible.

® could be made starting from other people’s/textbook templates.
® Could be made in various forms (digital, or paper)

&

S0 AN
¢ |KRC
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Group risk assessments

What risk is Protective equipment Other measures? Who attends?
assessed?
Teacher's work with ~ Coat, goggles, gloves, The work must not Employer
concentrated acids fume hood be carried out alone  Chemistry teacher
Ester synthesis Lab coat, hair up, safety  See separate risk The NV teachers
glasses, fume hood assessment
Work with burners Lab coat, hair up Requirements for a Teacher in NV,
burner driver's principal
license according to
Appendix X
Replacement of LPG  None in particular Use leak spray, see Superintendent of
bottles routine X flammable goods

. |KRC
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® CheSSE template

Risk assessment of demonstrations/experiments

Underlag for riskbeddmning - Namn pa laboration/Demo

En av gors pd
och Om ndgot hénder
faroangivelser

[Ange alla [Piktogram... samla alla overst, [Lista pa utrustning som ska
identifierade faror, | och H-fraser kan inkluderas, men finnas tillganglig under
Lex reaktanter, detaljnivén bor sta i proportion till experimentet eller
produkter, andra risken. Lista de risker som ar demonstrationen, eller i
riskfaktorer.] férknippade med dessa faror, de beredskap vid spill eller

situationer dar det finns behov av att
eliminera eller minska en risk. Skador
kan vara pd ménniskor, utrustning
ochfeller miljo.

olyckor. Fér beskrivningar av
hur man ska agera vid en
olycka med specifik
kemikalie, se

Risk assessment template CheSSE

® Tutorials for using the template:

Tutorial completing-the-risk-assessment-template CheSSE

Example risk-assessment-titration-of-lemon-soda

Riskbedémning
Namn pd aktivitet Ange an tel pl labore tration/focberede
Kort beskrivning formation som personen som utfor aktiteten behover kanna tl, .ex. sarsiolda forsiktiohetsbtgarder for detta tilfale.

Identifierade faror Forebyggande stgirder

Férsta hjalpen om nigot
hinder

Avtall resace oviaRahastaring oy i produbier oo Gventuiit Sverch oy vgbogabimen

Kommentarer
Vid nédsituation

Datum Utford av Klass
(lektion)

SO PISO000

sékerhetsdatablad.]

Forebyggande  [Besksiv de tgarder som bor vidtas for att eliminera faran eller

atgiirder kontrollera risken av de faror som identifierats. Foreslagna
forsiktighetsatgérder méste ses Gver vid varie anvandning for att
sakerstalla att de ar lampliga for den plats dar den utfors, antal och alder

pé elever med mera]

Avfall och {Information om avfallshantering av kemiska produkter och eventuellt
andra sverskott av utgangsamnen.] Annan information, till exempel sarskilda
for dettatillfalle.)

Datum Utférd av Klass

@@b bort symbolerna nér du anvint de du behéver, samt denna text.

Krc template

2 =
7
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BREAK

Any questions/reflections?

FIKA

<& s,

i
Sufeet KRC
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Times Content

9.00 Chemical Legislation

10.00 BREAK

10.15 Chemical Inventory List and Substitution
11.15 Storage — Labelling — Waste

12.00 Lunch

13.00 Practical Task

14.30 Risk Assessment

15.00 Fika

15.15 Routines, Distribution of tasks, using Al -

16.00 Future plans/networking

16.30 End "
J4  |KRC
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RO Utl n es Set of Routines With Templates and Checklists

=+ Routines for inspections and maintenance

Templates for written procedures are needed for + Routines for risk assessment

recurring tasks that can be used as a starting point for.  |ENEEEEEEERE—_——

¢ Contr0| Of prOteCUVe eqUIpment =+ Routines for safe storage of chemicals

¢ R'Sk assessment =+ Routines for maintaining an updated chemical inventory

> Vs dispose]
* Purchase
. Cleaning .

+7 GheSSE,

[ I —
CheSSE rOUtineS Chemical Safety in Science Education
&,
J4  |KRC
/41,1 * q\ﬁ)\ . e
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https://chesse.org/managing-chemical-safety/chemical-safety-routines/

A chemical’s journey through the

IN CLASS
school /N 0 o P

TEACHING GOAL

g ©

o ORDERING
SUBSTITUTION?
CHEMICAL
STORAGE RISK
o ASSESSMENT /

PRACTICAL
PREPARATIONS

- -

WASTE
COLLECTION

DELIVERY : .

& U
e KRC
Q
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Checklists

https://chesse.org/checklists-and-tools/

Checklists and Tools

Quick access to all of chesse.org's tools, templates and checklists.

+ Routines for inspections and maintenance

+ Routines for risk assessment

+ Routines for [abelling chemicals

+ Routines for safe storage of chemicals

+ Routines for maintaining an updated chemical inventory
+ Routines for waste management of chemicals

+ Routines for handling accidentsin the laboratory

+ Routines for training

Checklist tor Satety Equipment

Complete thi checklivt &l the beginning of each wemeiter

& W ithere are deviations, write dawn what they are, sot a due date and take the neceiary

meegures bo correct them or inform those respansible

= Update the checklist by signing the “fixed™-box when deviations are corrected

= The completed checklist should b= kept as documentation when all deviations have besn

corrected

Ve f Mo |
Does not apply

it il aalety plasies svailable? Thiere ahould be enough

all student

tenchErs

F 1,0

there ot =ast M salety glasses that can be used by students wearing

glasses?

there st k=ast #8 safety plaszes that fit tightly around the entire eye
area and can be used by students wearing contact lenses?

Are there st k=ast 88 kab costs in each of the sizes 5, M, L and XL? There
be emough lab coats for all students and teachers

there st k=ast #0 paciets of safety gloves available in each of the sizes
S 0, L and XLT

Are there hair bands for students with long hair?

i thede & walely ioreen that can be used lar de monstration gaperiments

Deeviation: Due date | Fixed
Yes f Mo |
Checkpoint Doas nat apply

i theie & fire blamket ?

i there a fire extinguisher?

3 the pressure gauge on the fire extingunher in the green qone?

Deviations

Due date | Fed

Chemical Safety Routines »
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Information to students and colleagues

™ "oy C he S S
| g Template: Routines for student training in chemical safety (Word) &m_mw L ——
[ %
. H «— R ibilities, Routines, and Training «—
_V‘U_ Example: Safety rules for the science classroom (Word) ome T Tesponsibiites, Fontnes, and e
Chemical Safety Training
[ %,
w Example: Detailed safety rules for the chemistry classroom (Word) Everyone who works with chemicals is required to have proper training. This applies to both teachers
g ) i and students.
[ %
P . . e Teacher Training
_‘_ n—m[mmw(w) e Responsibility for the Teachers’ Health and Safety Training
e Working With Hazardous Chemicals
Y e Basic Training in Chemical Safety Work for Teachers
_f_ Template: Information for students and guardians (Word) ® Specific Training for Particular Tasks

e Support After Training

e Student Training

& U
Ok KRC
]
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YEAR WHEEL FOR CHEMICAL SAFETY
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Who's responsibility?

From Flickr.com

<& s
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Distribution of tasks (in the science/chemistry department)

Home «— Responsibilities, Routines, and Training «—

Lega] ReSpOHSibilitieS Responsibilities, Routines, and Training «—

Legal Responsibilities

The employer has the formal responsibility for ensuring that teachers and students are safe, and that the el e e

school complies with laws and regulations concerning chemical safety.

Table of Contents

e The Employer's Responsibility

Chemical Safety Training »

® Distribution of Tasks
® Responsibilities of Teachers and Students

e Further information

The Employer’s Responsibility

As a representative of the employer, the principal has the formal responsibility for the health and safety of both

staff and students. This responsibility includes

® dnrumenting a sustematic annrnach tn rhemical cafetv that fulfilz legal reanirements

https://chesse.org/managing-chemical-safety/legal- %{, KRC
responsibilities/ Sl”dg}holms Kemildrarnas
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Systematic work environment management (SAM)

The employer must

take necessary measures to prevent ill-
health and accidents.

ensure that written routines are in place
and that annual follow-ups are carried out
in the SAM work.

take into account the special conditions of
minors.

The worker (teacher) must

observe caution to prevent ill health and
accidents.

know and follow given regulations and use
protective equipment provided by the
employer.

know that students in education are

equated with employees in many respects.

AFS 2023:1

& o,
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Systematic work environment management (SAM)-continued

® AFS2023:1

ENVIRONMENT

The employer must The worker (teacher) must UL S

inform the employees about the risks in the report to the employer if the work involves

work, and about protection and handling immediate danger.
instructions.

distribute the work environment work in carry out the assigned tasks or inform the
writing and give powers and resources to employer (principal) if this is not possible.
those concerned. anditiog

conditions

All

<& s,
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Contract for distribution of tasks — an example

template, Delete this e test i pold

: This is &
Ikm: [ canditions at the sehool.

adapted to the focl

Contract for Distribution of Tasks 1t

satety wor
cautine. S
s for thi

All eachers are involved in health sad
conidered part of the regatac working
employees. Use this foem o tick the bo

| hersby agree t2 do the following tasks Mg

goutines and tr=ining
[ provide written infacration te colleagul
chemistryfscience department.
[ In cotaburation with the oanagament,
reachers.
[ Actasa mentor for new collEagues.
[ coardiaate the wark with risk ass\e.&!fm(
) it regutac intervals coardinate revision
schedule ste|. Al docy ments shauld B
[ Coordinate revision af he sehoot's che
deseribed in the schoal’'s rautines.

wandling of chemicals

[ order chemicals and eau ipment.
[ Store aew cnemicits.
] Updiste the chemical inventory whesy

1n the person responsibile.
[ Revise the chemical inventory 3 des
[ Ensure that there are Jabelled cantat
[ Qrganise callection 2ot transport af

Inspection and maintanance

[ Inspect chemical safety Sauipmeats
] inspest the science facilities befare
D Geganise peciadic insgection ofall e
[ Orter mainrenance of fume noads|

destribed in the schoal’s squtines.

Respurce situation

When an employes i assigned a vafety 122
required to da ehe wark. This includes
rogular workiog RouTs oF MOy compe

the

Note: This is a template. Delete this red text in your finished version. Before using this template, it must be
adapted to the local conditions at the school.

Contract for Distribution of Tasks in the Chemistry and Science Department

All teachers are involved in health and safety work at school. However, some tasks are outside of what is
considered part of the regular working routine. Such tasks should be distributed to one or more designated
employees. Use this form to tick the boxes for the tasks that are distributed to a certain person.

| hereby agree to do the following tasks related to health and safety

Routines and training

[] Provide written information to colleagues about the health and safety routines which apply in the
chemistry/science department.

[] Incollaboration with the management, inform and give training to new employees and substitute
teachers.

[] Act as a mentor for new colleagues.

[J Coordinate the work with risk assessment for experimental work.

[] At regular intervals coordinate revision of the school’s chemical safety routines (checklists, annual
schedule etc.). All documents should be revised during a three-year period.

[] Coordinate revision of the school’s chemical safety routines (checklists, annual schedule etc.) as
described in the school’s routines.

Handling of chemicals

[] order chemicals and equipment.

[] store new chemicals.

[ Update the chemical inventory when receiving a new safety data sheet or hand the safety data sheet
to the person responsible.

[[] Revise the chemical inventory as described in the school’s routines.

ing buzurs, wae Aereeas

e of the .
B 0 cartying out the guaps e TN S Bosition ar

sks assigned?

rking hours, Breow will this e LOmpensated

%

ta

i a5 <pecified aaye

Within thi 2pery
(52 2 sectied shane. Oty e

7 (esoun s
Ut b requine mare cesgy CES NEcenmary ty

e than agreed on, the

S

SEFER 0 ey oyt thye tasks it
mpetent or wil o,

=7 31 e far the pmployee,

T BCCOTAANLE with the

[ e the coeyect O
T
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Using Al in Chemistry teaching
For example:

* To create a’user-friendly’ risk
assessment.

e To produce a student-friendly lab
instruction

<& s,

i
Sufeet KRC
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A quick example

Risk assessment

| asked Co-pilot (other Al bots are available) to give
me a short summary of what to consider when
diluting a solution of concentrated HCl to a 2M
solution.

| uploaded a generic SDB for HCI (from Merck) and
entered the following prompt:

“please write a one paragraph summary to be used by
a chemistry teacher of the risks associated with
making a 1 litre solution of 2M HCI from concentrated
HCl”

<5 W‘J‘/\

& 9
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@ Copilot

Preparing 1L of a 2M hydrochloric acid solution from concentrated HCl| presents several significant hazards
that require careful control. Concentrated HCl is a strongly corrosive acid capable of causing severe skin
burns and serious eye damage, and it can also release hydrogen chloride vapour that irritates the respiratory
system. The dilution process is exothermic, meaning that adding water to the acid can cause rapid heating
and splashing, increasing the risk of chemical burns; therefore, acid must always be added slowly to water
with stirring. Inhalation risks are important because vapours or aerosols may exceed workplace exposure
limits and cause respiratory irritation, particularly in poorly ventilated spaces. The solution is also corrosive to
metals and incompatible with bases, posing additional risks of violent reactions if mixed improperly.
Appropriate personal protective equipment (chemical-resistant gloves, splash goggles, and lab coat), good
ventilation (preferably a fume hood), and strict handling procedures are essential to minimise these hazards

during preparation. ™| SDB-CN61-GB-EN-HCI

Sources = >

b |
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A quick example 2

Student instructions

| asked Co-pilot (other Al bots are available) to give
me a short summary of a lab instruction for 15 year
old students to carry out the bioplastics lab we did

earlier.

My prompt: ” please write a lab instruction for 15
year old students to carry out the lab 1A on
bioplastics, include background and a risk
assessment.”

& s,
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1/1

Lab 1A: Making Bioplastics Aim 1o make and

compare three different types of bioplastics using simple chemicals.

BaCkg round (Student-friendly) Plastics are useful materials,

but most are made from fossil fuels and do not break down easily. Some plastics can
stay in the environment for hundreds of years.[Synthesis-.. TUDENT (1) | Word]
Bioplastics are different because they are made from renewable materials (like plants)
and can often break down more easily. In this experiment you will make three types of
bioplastics: Starch + citric acid Forms strong chemical bonds (esters) when heated
Starch + glycerol Forms weaker hydrogen bonds, making it more flexible Citric acid
+ glycerol Forms a polymer when heated for a long time These differences affect how
strong, flexible, and biodegradable the plastics are. [Synthesis-.. TUDENT (1) | Word]

Equipment Balance 50 mL beakers (x3-4) Measuring cylinder (10 mL) Glass

stirring rod Hot plate Aluminium foil dishes (x3) Dropper Paper towels Marker pen

Chemicals Tapioca starch,Citric acid, Ethanoic acid (10% vinegar), Glycerol,

Distilled water, Cooking oil, Food colouring solution
Method Important You will make all three plastics in one session.

Bioplastic 1: Starch + Citric Acid (Stronger plastic)
Weigh 3.2 g starch into a beaker

Add 0.5 g citric acid Add 10 mL water Add 1 mL ethanoic acid

Stir well Heat gently (~75 °C), stirring continuously

When the mixture thickens (10-15 min), remove from heat

Add a few drops of food colouring

Pour into a labelled foil dish (Sample 1)

universitet

KRC
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Heat until it becomes transparent (~30 min)

Leave to dry

Bioplastic 2: Starch + Glycerol (Flexible plastic)
Weigh 2.0 g starch
Add 1.5 g glycerol

Repeat the same steps as above Label as Sample 2

Bioplastic 3: Citric Acid + Glycerol (Polymer plastic)
Mix 2.0 g citric acid + 2 mL water

Stir until dissolved Add food colouring

Add 2.0 g glycerol and mix well

Grease foil dish with a little oil

Pour mixture into dish (Sample 3)

Heat in oven at 100 °C for several days (teacher handles this step)

Observations afer drying, record: Texture (soft, hard, rubbery) Flexibility

Transparency Any differences between samples

Risk Assessment (Student Level) Hazard Risk Safety

Precautions Hot plate / hot mixtures - Burns Use heatproof gloves, don’t touch hot
equipment

Ethanoic acid (vinegar) Mild irritation - Avoid eyes, wash hands after use
Citric acid - Mild irritant, avoid contact with eyes or skin

Glycerol - Low hazard but sticky, clean spills immediately
Glassware-Breakage Handle carefully

Heating mixtures — Splashes, stir gently, do not overheat

1/1

Do not taste any chemicals
Wash hands after the experiment

Follow your teacher's instructions

Key Questions (for StUdentS) Which plastic was strongest?

Which was most flexible? How do the types of bonding explain the differences? Which
do you think will break down fastest? Why?

Conclusion vou have made three different bioplastics and observed how their

ingredients affect their properties. This helps scientists design more sustainable

materials for the future.

If you want, | can also turn this into a worksheet, PowerPoint, or assessment rubric

for your class.
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TASK: CheSSE Building blocks-EVALUATE

1. "A bad day in the lab”—a building block on responsibility. @ ——

https://chesse.org/wp-
admin/admin.php?page=h5p&task=show&id=200

2. Eye protection in the lab

https://chesse.org/wp-
admin/admin.php?page=h5p&task=show&id=188 :

3.Restrictions on chemicals
P%‘:gé KRC

Stockholms Kemildrarnas
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https://chesse.org/wp-
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In which bottles and
cabinets should the
chemicals be stored?

Do chemicals get old?
When should they be
discarded?

s it ok to only have
safety data sheets
online or do they have
to be in paper form?

How often should
emergency showers and
eyewashes be checked?

What can (not) be
poured down the sink?

How should tasks be
distributed?

e ===
(S .

Stockholms | Kemildrarnas

universitet resurscentrum



Discussion—what next?

1. Network for English-speaking chemistry teachers? Reference
group for evaluating CheSSE building blocks etc?

2. UM4055 Safety course (in Swedish)?
3. Suggestions for future webinars/courses etc?

13th May 2027: workshop on CheSSE competence modules
(dissemination).
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Safety in Biology education

* Chemicals in Biology: KRC’s Guidelines and Advice (Collaboration)

Sakerhetsanvisningar

. . a for laborationer med

* BAJQ,!:@ASU[,SA wor kS Wlth three areas. mikr»‘oorgahismer

1. Laboratory work with microorganisms and genetically modified
microorganisms

(infection risks, sterile technology, waste management)

2. Animals in education
(dissection material, animal experiments)

3. Blood Laboratory Exercises in Teaching
(infection risks, advice and rules)

Nationellt resurscentrum

National Resource Center for Biology teaching (bioresurs.uu.se) o bilogndersiming: _ URPSALA
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Thank you

Thank you for taking part today and please
take some time to fill in an evaluation form
about today’s course.

https://survey.su.se/survey/60852
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