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Section 1: About Chemistry Clubs
Introduction
Ask any chemist what set them on their chosen career path and they
are likely to recall an event, or a personality, in a school chemistry
lab. The vital role that chemistry plays in our individual lives and the
industrial and ecological life of our planet only becomes apparent
later.
How can you convey the excitement of chemistry to young people,
given the constraints of the curriculum?
An effective way of getting pupils personally involved in the fun and
magic of chemistry is to start a chemistry club. A chemistry club
provides a special, informal time outside the rigid confines of lessons
where you can give expression to your own enthusiasm and let your
pupils do some real, smelly, wet bench chemistry. You may be
surprised how much latent curiosity and ability the club reveals!
‘Our chemistry master deserves particularly high credit for awakening my
interest in his subject. I now realise that physics rather than chemistry was
the most exciting field in the natural sciences, but the
physics master’s experiments were apt to fail, while
those of the chemistry master worked. Besides, he ran
practicals in the afternoons where we were allowed to
experiment ourselves, something unheard of in Austria
in those days. This made me decide not to read law as
my parents suggested, but chemistry instead.’
Max Perutz OM, CH, CBE, FRS, British Nobel Laureate
1962 (prize awarded jointly with John Kendrew CBE,
FRS for their X-ray study of the structure of
haemoproteins)
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How can this Handbook help?
You may have considered starting a chemistry (or science) club but then doubted
that you would have the necessary time and resources.
The Salters’ Chemistry Club Handbook has been written to fill this gap and contains
ideas that can be used by any type of club.

‘Many of us who were lucky
enough to be introduced to wet,
smelly benchtop chemistry as
young children shared that sense
of wonderment, that urge to know
more about the ‘unseeable wheels
interlocking’. But first we had to
see the colours, smell the smells,
hear the spit and crack of the
crystals in the tube.’
Bob Finch OBE, originator of
The Salters’ Chemistry Club

Most of the work involved in planning experiments and
making risk assessments has been done, so you can start
your new club almost immediately.

You can start a chemistry club!
If you are new to chemistry clubs we have included
some popular demonstrations and experiments as
‘pump priming’ activities to capitalise on pupils’
enthusiasm at the start of term.
If you already have some experience of running a club
but would like to use variations on well-known
experiments or ideas for more extended investigations
then the information you need is here too.

If you have been running a successful chemistry club for some time you
may want it to become a Salters’ Chemistry Club. You will then receive
copies of our newsletter, A Pinch of Salt!, and advance notice of the
Festivals.
Although Salters’ Chemistry Clubs are intended for pupils aged 11 to 14
you will find that many of the experiments in this Handbook are suitable
for older pupils as well.

How this Handbook is arranged
Section 1: About Chemistry Clubs (page 1)
Section 2: Practicals for Chemistry Clubs (page 10)
Consists of innovative practicals ranging from ‘pump priming’ demonstrations
through short lunch-time experiments to longer open ended investigations. Activities
include successful experiments from previous Salters’ Festivals of Chemistry as well
as classic demonstrations and chemical problem-solving exercises.
A sub-section on safety is included (page 11).

Section 3: Sources for Chemistry Clubs (page 94)
Includes information on how to form links with local industry, organisations
promoting science, sources of support material, information about previous
Festivals, suppliers of unusual items and chemicals and advice on how to advertise
club activities.
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Why start a chemistry club?
‘It made me appreciate lunchtimes!’
One purpose of any extra-curricular activity is to have fun. But a chemistry club can
do a lot more besides.
It can:
enrich the curriculum by making chemistry enjoyable for pupils of all abilities.
● The club’s informal atmosphere will enable you to develop relationships with
pupils by sharing your interests as a working scientist.
● You can demonstrate that chemistry is much more than an academic subject
by showing your pupils what an exciting place a laboratory can be.
● You can tap into your pupils’ interests (e.g. conservation, environmental issues,
health, design) to demonstrate the relevance of chemistry to life outside school.
improve the profile of your science department within your school and outside in
the community.
● A chemistry club provides ready-made demonstrations for school science fairs,
chemistry celebrations and displays for visitors to the department including
parents, prospective pupils and OFSTED inspectors.
● Enthusiastic pupils are your school’s best ambassadors!
Pupils have the opportunity to forge links with outside agencies, including
local industry and academic institutions, in seeking help with their chemistry
club projects.
● Every successful collaboration between your chemistry club and local
academic or industrial organisations gives you the opportunity to publicise
your school and the science department via the local press, radio or tv.

How to start a chemistry club
Starting out
Experience suggests that you shouldn’t be too ambitious at the outset.
Start off with a small group of kindred spirits rather than the whole year group and
nurture them to make them feel special. Others will soon want to join when they
see what they’re missing.
It’s vital to enlist the help of your lab technician from the start.
Senior students and trainee teachers can be another source of
ideas as well as an extra pair of hands.
It is probably best to start with fairly easy, colourful practicals to
engage interest and only graduate to longer challenges once your
pupils are totally hooked.
Most schools run their chemistry clubs at lunchtimes, but it is
possible to hold them after school as well.
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I started a chemistry club - one teacher’s experience
My first school was a large, sleepy 11-18 comprehensive in the West Country. I had a very
supportive Head of Department who let me get on with things and was always very encouraging.
The sixth formers were a lively bunch and it was with them that I had my first positive experiences
of extra-curricular chemistry. We won the BAYS ‘Egg Race’ heat and got through to the National
Final. I remember having a memorable day in London and meeting the Education Secretary.
Our fame spread back in school when we hit the local papers. It had a very big impact on the really
awkward Year 9 class (age 13-14) that I taught. They demanded to know why they couldn’t do things
like that. So we set up in opposition to the Choir, the Orchestra, the Rugby and Origami practices
during lunchtime. I have enjoyed many hours of extra-curricular fun chemistry since then.
Over the years I have learnt about the pitfalls that can set you back and offer here ten tips that the
teacher toying with the idea of setting up a club might find helpful.
● First and foremost I would advise you to DO IT, GO AHEAD and SET IT UP. You will see the
pupils in a different light and they will get so much out of the experience.
● DO NOT LISTEN to the crusty, cynical teacher in the department. Most departments have at least
one who says things like ... ‘You don’t get paid to do this sort of thing ...’ You cannot measure in
financial terms the pleasure you will get out of seeing your worst nightmare pupils actually doing
what you ask and enjoying their time in the lab.
● Check out the idea with your Head of Department. Most will be
supportive and even offer to help you. Some may already be running a
club and welcome some fresh ideas.
● The support of technicians is essential. Wherever possible encourage
them to help you. Take them with you when you go out on trips or
competitions. Give them a share of the glory the chemistry club brings!
● Avoid using the year ’s supply of copper sulphate in the first week. This
Laboratory technicians are key to the
chemistry club team
will serve to confirm the crusty cynic’s view. Better still, try to buy some
of your own for the chemistry club. A grovelling letter to the Head, or
parents or local chemical industry or supermarket often comes up trumps. If you participate in a
Salters’ Festival of Chemistry your school will receive a grant of £50, payable at the Festival,
which could be used to help resource the club.
● If you do manage to get donations or a grant, open an account for your club. Your meagre
resources will be swallowed up by the science department budget if you are not careful.
● Photocopy the resources you need and laminate them or put them into plastic wallets so that you
can re-use them.
● Put the activities in trays with the written instructions you have copied. If you have to go and find
everything every week you may not be able to face the lunchtime before half term and then
lethargy may spread into the next weeks.
● Find a spot in the prep room or in your lab which can be your Chemistry Club Corner. It is much
easier to manage if you have everything on hand each week and pupils are more likely to tidy up
efficiently if they know where things go.
● ALWAYS THINK ABOUT SAFETY. Consider the risks involved, ranging from handling slightly out
of the ordinary materials to taking pupils on trips out of school.

Above all, enjoy the experience!
Elaine Wilson, who ran a Chemistry Club for several years
at Parkside Community College, Cambridge.
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Maintaining and developing a chemistry club
Once you have set up a chemistry club, be prepared for a seemingly endless
queue of eager faces at your lab door waiting to be entertained. For us, this was
the first problem. We were victims of our own success. There was an ever
increasing number of children with a vast range of practical abilities and
chemical knowledge and we had already used all the suitable activities listed in
resources such as the Salters’ Handbook.
A new strategy was required and it was felt that we should try to develop more
investigative work which was pupil-led. Introducing investigative work had the
immediate effect of drastically reducing the queues. The children wanted fun
activities, but were resistant to becoming involved in the development of them.
Another approach was needed. We decided to focus on helping the pupils to
develop skills of independent working. The club was divided into three distinct
groups. Firstly, The New Scientists, who were the youngest or least experienced.
They concentrated on single activities, organised for them, which could be
completed in one session. The New Scientists were supervised by a member of staff
and some Sixth Year students, who helped to make slime, elephants’ toothpaste and
anything else that was messy or smelly. Having a new Science Centre on our
doorstep enabled this group to participate in a ‘Be an Inventor Challenge’ organised
by the Centre. They also went to Science Night at the Science Museum in London.
There is nothing to beat sleeping on the floor in one of the galleries!
The second group was called The Alchemists and they were more experienced.
Their themed activities were spread over several sessions and were supervised by
staff and senior pupils. The initial experiments were organised for them, but they
were gradually encouraged to develop their own ideas.
The last group, The Researchers, worked much more independently on problemsolving activities similar to those found in the RSC In Search of Solutions book.
Some Advanced Higher project work has been incorporated into the club’s
activities, for example weather and air pollution monitoring. This involves
everything from recording temperature and rainfall, to setting up NO tubes and
measuring acid rain concentration. The information we collect is being sent to
Northamptonshire Grammar School via the Internet, as part of the Acid Rain
2000 Project.
Each term we host talks or demonstrations by outside organisations for the whole
group. At these we’ve seen giant bubbles, heard explosions and listened to talks
on animal testing and the origins of our Universe. We even manage a joint party
at the end of the session where all games have a chemical theme. This includes
ice-cream making!
The Salters’ Festival provides a focus for activity, along with CREST awards, RSC
events and other quizzes. There is now no shortage of ideas for activities to meet
the needs of the club members and the lunchtime sessions are enjoyable for all
who take part, even the teachers and technicians!
Gillian Stobo, The High School of Glasgow
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Recruiting members
You need to think of ways of publicising the club, not only initially, but on an
annual and continuing basis to ensure that you get a regular infusion of ‘new
blood’.
Here are some tried and tested marketing strategies:
● advertise the club’s existence on all available
noticeboards and demonstrate typical activities in
your classes,
● use a school assembly (this could centre around
a recent science news item and incorporate a
demonstration) as a platform for introducing the
club,
● organise a ‘taster day’ featuring a circus of fun
activities,
Promote your chemistry club
within the school
● tell prospective pupils about the club when they
make their introductory visit,
● invite a speaker to your school to give a chemistry talk or take a group out for
a visit and follow this up with information about the club,
● set a challenge (e.g. ‘egg race’ or crystal growing competition) and offer a
prize as an insight into the type of activities on offer (Section 2 includes
many examples of starter experiments).

Keeping going
Variety and planning are the keys to long term success (see Section 2).
Have one or two quick and easy experiments on tap to invigorate any pupils who
are flagging on more extended investigations. Keep some quizzes, games etc.
available to interest those who would like a change from practical work.
Taking club members on occasional visits or indulging them with other treats as
rewards for their extra work is an effective way of reinforcing group solidarity.
It is a good plan to end the term with a special meeting as this emphasises the club
identity and congratulates the members on their term’s achievements. You can invite
an outside speaker or ask some of the group to present progress reports on their
projects.
‘When I was ten I went to a Parents’ National Educational Union run by Miss
Mason of Ambleside, to improve the education given by governesses. I began
growing crystals of copper sulphate and alum. I found this fascinating and
started growing these at home.’
Dorothy Hodgkin OM, FRS, British X-Ray Crystallographer and Nobel
Laureate 1964 (awarded for her analysis of the structure of vitamin B12 )
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Why develop your club into a Salters’ Chemistry Club?
‘Everyone in our team has become really good friends.’
‘It’s well worth doing - I can thoroughly recommend starting up a Club if
you haven’t already.’ Steve Thompson - teacher at Westwood High School
‘The Salters’ Company is proud of the enjoyment, energy and enthusiasm for
chemistry generated in the Salters’ Chemistry Clubs.’ Dr Alan Mawson Chairman of the Salters’ Chemistry Club
When you register as a Salters’ Chemistry Club your
Club will receive copies of our regular newsletter
A Pinch of Salt!, which contains advance
information on the Salters’ Festivals of Chemistry
and the Chemistry Camps, together with a variety
of competitions and quizzes.
If your Club participates in a Salters’ Festival of
Chemistry your school will receive a grant of £50,
payable at the Festival, which can be used for Club
expenses.
As a teacher you may find that by running a Salters’
Chemistry Club you will be furthering your personal
development.

How your pupils benefit
The keynote of any Salters’ Chemistry Club is fun!
By entering a Salters’ Festival of Chemistry your pupils will enjoy a fun-filled day
out. They will have the opportunity to experience a university department and to
meet enthusiastic chemists of all ages, which helps to dispel the ‘strange scientist’
image. Pupils will have the opportunity to carry out investigations or to take part in
chemical ‘egg races’ and may even win cash prizes for their school chemistry
department. All pupils who take part in a Festival receive participation certificates
and fun prizes.

Salters’ Chemistry Club grant
Here are some ways in which Salters’ Chemistry Clubs have used their grants:
● purchasing unusual items to resource practical activities where
materials/equipment are short,
● financing travel to a Salters’ Festival of Chemistry.
It is sensible to open a separate account for your Salters’ Chemistry Club funds to
ensure that they are not absorbed by general science department finances.
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What happens during a Salters’ Festival of Chemistry?
‘It was a great challenge working against the clock but also trying to be
accurate in the problem-solving activity.’
12 year old pupil at Hemsworth High School
‘. . . the pupils inadvertently squirted Lord Lewis with their chemical fire
extinguisher, almost knocked Lord Porter over with their equipment and got
to meet many enthusiastic chemists, both young and old, from all over the
country.’
Elaine Wilson - Salters’ Teacher Medallist
A Salters’ Festival of Chemistry lasts for one day. Every Festival is different but can
include the following types of events.
● During the morning teams take part (with minimum assistance) in a
competitive hands-on practical activity, for which no advance preparation is
required.
● Pupils are expected to be able to explain the activity or the experiments they
have demonstrated when questioned by the judges.
● In the afternoon, teams should be prepared to compete (without assistance) in
an ‘egg race’ (a chemical problem-solving exercise set by the organisers).
● The afternoon may include a Chemical Magic Show (or similar activity) while
the judges make their final decisions.
● The day finishes with the announcement of winners, presentation of prizes and
certificates and the taking of photographs.
Salters’ Festivals of Chemistry are well promoted and there will be opportunities to
publicise your school. (Something to plan for in advance and exploit!)
A VIP may present the prizes and representatives from the local press, tv and radio,
and official photographers may be present. Draft press releases are available before
and after the Festivals for you to adapt.
Salters’ Festivals of Chemistry are sponsored by a variety of industrial companies so
you have an opportunity to meet local and national representatives of industries that
are supporting science in schools.
Further information on the Salters’ Festivals of Chemistry will be available on the
Salters' Company web-site at www.salters.co.uk. For details of how to register with
The Salters’ Chemistry Club telephone, fax or write to:
The Salters’ Chemistry Club, Salters’ Hall, Fore Street, London EC2Y 5DE
Tel: 020 7628 5962 Fax: 020 7638 3679 E-Mail: club@salters.co.uk

‘We are delighted to be involved with the Salters' Festivals of Chemistry.
They provide a valuable opportunity for young people across the UK to
celebrate chemistry and have fun!’
Jane Gamble – Group Education Links Development Manager, ICI

9

T H E

S A LT E R S ’

C H E M I S T R Y

C L U B

H A N D B O O K

V O L U M E

2

Section 2: Practicals for Chemistry Clubs
Each experiment is presented as a photocopiable pupils’ worksheet with more
detailed accompanying notes for the teacher.
● Length, degree of difficulty, suggested age range/intellectual difficulty, risk
assessment and hints/pitfalls are included for each activity.
● The experiments are summarised on page 14 so that a coherent theme and
degree of progression could be developed if required.
Experiments which can be conducted at home are also included.
(A sample disclaimer letter for parents/guardians is given on page 12.)
Other activities (e.g. games, quizzes) are provided to maintain variety and
enthusiasm.
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Safety
Safety is of paramount importance in running a chemistry club - after all, a serious
accident would more than undo all the good work in promoting a positive image of
chemistry.
In law, health and safety is the responsibility of your employer (i.e. your LEA or
governing body). You must cooperate with your employer on health and safety
matters and follow any local guidance or rules (that overrides any advice given
here). Before a hazardous chemical is used or made, or a hazardous procedure
carried out, your employer is required to carry out a risk assessment. Most
education employers have adopted a number of commonly available publications
as the basis for their model (or general) risk assessments. These include
● Hazcards, CLEAPSS, 1995 or 1998/2000 updates
● Laboratory Handbook, CLEAPSS, 1997 or later updates
● Safeguards in the School Laboratory, 10th edition, ASE, 1996
● Topics in Safety, 3rd edition, ASE, 2001
● Safety in Science Education, DfEE, HMSO, 1996
● Hazardous Chemicals: A Manual for Science Education, SSERC, 1997 (or
CD-ROM).
See Section 3 for addresses etc. Note that CLEAPSS publications are available only
to member schools.
Most of the activities in this Handbook are compatible with such model risk
assessments. We believe that the recognised hazards have been identified and suitable
safety measures suggested. Even so, teachers will need to check that what they
propose to do is indeed in accordance with their employer’s requirements. Note, for
example, that model risk assessments often have age restrictions, suggesting that
solutions of particular concentrations, for example, are only suitable for use by pupils
in Year 9 (age 13-14) or above. Note too, that whilst vapour concentrations may be
acceptable if an activity is done as a demonstration, or
by one group of pupils, this may not be the case if
twenty pupils all decide they want to repeat the
experiment - fume cupboards or good ventilation may
then be needed. In any case, it is in the nature of a
chemistry club that some activities will be outside the
conventional ones covered in model risk assessments unusual chemicals, different activities with ordinary
chemicals, and a desire to carry out some of the more
spectacular, but potentially dangerous, demonstrations.
Some extrapolation from model risk assessments on
sound chemical principles is permissible. However, for
Spectacular chemistry is possible with the right
safety precautions
some activities a special risk assessment will be needed
and employers should have laid down how this is to be
carried out. Often, for members, it will involve contacting the CLEAPSS School
Science Service (Tel: 01895 251496; Fax: 01895 814372). In Scotland contact SSERC
(Tel: 0131 558 8180; Fax: 0131 558 8191). In Republic of Ireland contact An Roinn
Oideachais in Dublin (Tel: 01 873 4700; Fax: 01 677 7342).The book Preparing
COSHH Risk Assessments for Project Work in Schools (SSERC, 1991) may also be
useful. Significant deviations from model risk assessments or outcomes of special risk
assessments must always be in writing and kept for future reference or inspection.
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Safety problems can arise in chemistry clubs for a variety of reasons. Not only are the
activities unconventional, but also the teacher in charge may not know some
of the pupils very well - or have any experience of their reliability, degree of
responsibility, practical skills, etc. A range of different activities may be in progress.
Pupils may be enthusiastic about what is going on and get ‘carried away’. It is vital to
insist upon good laboratory practice and to ensure that pupils have been given
appropriate training in a range of laboratory techniques. For example, check that pupils
know how to heat test tubes containing solids or liquids safely, know how to smell
chemicals safely, etc. See Chapter 14 in Safety in Science Education or Chapter 4 in
Safeguards in the School Laboratory or Section 13.1 of CLEAPSS Laboratory Handbook.
The wearing of eye protection must be rigidly enforced. In their enthusiasm pupils may
well point test tubes away from their own faces but straight at somebody else’s. Unlike
normal lessons, teachers can, with effect, threaten the ultimate sanction - banishment
from the chemistry club for those who transgress. Equally, the rest of the group can be
brought in to support this, with threats to close down the chemistry club. More
positively, it can be ‘sold’ as ‘our club, our rules, our responsibility to enforce them’. It
is important to encourage pupils to think about safety in the activities they carry out.
Not only is this required by the Science National Curriculum for England and Wales,
but it will also be required in the Salters’ Festivals of Chemistry. On page 13 is a form
that can be copied for use by pupils. In doing their own risk assessments, pupils may
find the CLEAPSS Student Safety Sheets (CLEAPSS, 1997 and 2000) of some help.
Similar to Hazcards, these sheets were written with pupils in mind and can be copied
or simplified as required.
Spectacular demonstrations will form an important feature of a chemistry club. Resist
the temptations to repeat demonstrations on ever larger scales. A reaction that was
violent, but under control with 1 gram, may NOT be twice as violent with 2 grams – it
may be four or even eight times as vigorous. Don’t be pressured to make ‘on the hoof’
decisions. Plan, check and consult is the only safe way.
Usually, you will want the practical work to be done under controlled conditions at
school. Occasionally, however, it may be appropriate for simple experiments to be
done at home. Remember many domestic chemicals are much more hazardous than
we routinely allow younger pupils to handle. Remember too, there will be no eye
protection, and that younger brothers and sisters may be around. However, if ideas for
activities are sent home, we suggest you should get parental consent in advance, for
example using the following letter.

Sample Disclaimer Letter
Activities at Home
I give permission for my son/daughter to perform chemistry club experiments at home.
I understand that he/she will have discussed the experiment with his/her teacher and
will be provided with written instructions that emphasise any hazards and give clear
guidance on how to reduce any risk from them. The activities suggested are safe if
carried out according to instructions, and the chemicals used are those that are
normally found in the home. However, I understand that neither the school nor
The Salters’ Chemistry Club is liable for the consequences of any experiments
conducted in a pupil’s home and I am prepared to take full responsibility.
Name of pupil:________________________________________ Form/class: _________
Name of parent/guardian: __________________________________________________
Signature of parent/guardian: ____________________________ Date:______________
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Table for Recording Assessment of Risk
Name of pupil(s) filling this in _________________________________________________
Name of experiment __________________________________________________________

Part A
1
Name and quantity of
chemical used or made

2
Hazard(s)

3
Source(s) of information

4
Steps taken to reduce the risk
from hazard(s)

2
Risk(s)

3
Source(s) of information

4
Steps taken to reduce the risk

Part B
1
Hazardous procedure

Date: ____________ Checked by teacher______________________

13

