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Aimof this Presentation

To demonstrate how students can safely carry out chemistry practical
work when working individually on some of the Leaving Certificate
Chemistrymandatoryexperimentsusingmicroscaleapparatus
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U Microscale chemistrinvolves doing experiments on a small scale.

U With the current COVH29 pandemic restricting practical work in schools, microscale may be a useful alternative.
Advantages of microscale includes:

V Less cleaningf equipment agnost materials are disposable or easily cleaned

V Usessmaller quantities of chemica#sd easy to assemble equipment

V Reduces sharing of equipment and need for students to move around the laboratory

V Less safety hazards compared to their macroscale equivalents

V Allowsmany experiments to be done quickly and sometimes outeice laboratory

V Allows students to work independently using their own apparatus and equipment



CLEAPSS Guidelines

Supporting practical science, D&T and art
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A gu ide to re-opening SChOOI GL352 - Managing practical work in non-lab environments

science laboratories in line with (COVID-19 pandemic)
COVID-19 guidelines and best Introduction

The CLEAPSS Helpline receives a number of calls about the teaching of science practical work in non-lab

p ra ctice i n Ia bo rato ry Safety environments. In the normal running of a school we advise against doing this due to additional risks it

creates.

- in schools and colleges

During the COVID-19 pandemic CLEAPSS understands that in order for a school to accommodate all the
pupils for all of the time, there may be occasions when some science teaching in a non-lab environment is
unavoidable. This is more likely to happen if a school’s approach is one where ‘bubbles’ of pupils have all
ISTA National CPD Programme 2020 e

It should be noted that the current DfE guidance (dated 7™ August) does allow pupils to ‘break’ the ‘bubble’
in order to access specialist teaching, for example in science or design and technology. The following

Sponsored by extract from the DfE Guidance for full opening: schools, 7™ August 2020
Lennox Laboratory Supplies 2

Both the approaches of separating groups and maintaining distance are not ‘all-or-nothing’ options,
and will still bring benefits even if implemented partially. Some schools may keep children in their class
groups for the majority of the classroom time, but also allow mixing into wider groups for specialist
teaching, wraparound care and transport, or for boarding pupils in one group residentially and another
during the school day.”
Note that: CLEAPSS is very clear that the teaching of practical science outside of a lab environment should
be seen as a response to the extraordinary situation presented by the global pandemic and NOT something
that is acceptable under any normal circumstances.

Safety when teaching in a non-lab environment

A science lab is designed to provide additional layers of support to keep pupils and teachers safe during a
practical activity. These may include gas & electrical cut offs, eye irrigation, fire extinguishers, specialist
waste systems, and, of course, easy access to technical support.

David O’Connell Whilst it may be physically possible to carry out a particular activity in a classroom it is essential to consider
how the teacher will respond in the event of an accident or incident. It is at these moments that the lack of

Dr Declan Kennedy normal lab facilities will have the greatest impact on safety

If PPE such as eye protection is needed this will need to be taken to the classroom with the resources for
the activity, and returned to the science department after the lesson.

This handbook has been produced by ISTA members for ISTA members. Any activity that involves the risk of pupils (or staff) getting a hazardous chemical in their eye will require
access to eye irrigation facilities. It is unlikely that the classroom will have a sink and, even if it does, the tap
will not likely be suitable for the process. As a general rule, activities where this risk is high should be
avoided in classrooms. Where the risk is low, alternatives to traditional tap and sink could include sterile
eye wash bottles (which under normal circumstances CLEAPSS advises against) or access to an immediately
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CLEAPSS GL35Rlanaging practical work in nottab environments (COVHD9 pandemic)

CLEAPSS GL352 lists some microscale activities that can be carried otlalmernronments.

However, it pointout that some activities shouldot be carried out in a notaboratoryenvironments, in particular those

which involve heating.
Examples ofuitable microscalactivities listed:
PP019 Analysis of vinegar by smaktaletitration

P0O01- Investigating indicators on the CLEAPSS primary website

See CLEAPSS range of microscale activtiessiting their website.

http://science.cleapss.org.uk/resources/resoussearch.aspx?search=microscale
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Looking at stomata

See CLEAPSS G

Growing seeds / plants

These can get messy, so you will need to protect surfaces
from damage. Carry out the activities in trays.

Invertebrate choice chambers

Don’t leave behind in the room, other staff may not like
them.

Planning and recording field work

A classroom which leads on to the field or other open
space can be ideal for this.

Some microscale chemistry activities

These can only be done where no heating is required

An example of a suitable microscale activity : PP
Ak b

See CLEAPSS range of microscale activities here.
See also P01 - Investigating on the CLEAPSS

primary website.

Making models using Molymod kits or craft materials.

These can get messy, so you will need to protect surfaces
from damage. See Bulletin 168 for our play dough recipe.
Note, any used play dough will need to be disposed of
after wards, and must not be shared.

Activities using ‘kitchen chemicals’

These can get messy, 50 you will need to protect surfaces
from damage. Do not use cleaning chemicals as they can

often contain chemicals which can cause permanent eye

damage.

Inspecting rocks and fossils

Do not carry out activities which use chemicals to test
their properties

Investigating rock structures using chocolate and cake

These can get messy, so you will need to protect surfaces
from damage.

Search online or speak to geography colleagues for
various teaching ideas about using chocolate and cake to
show principles of rock formations.

Chromatography practicals

Only use water as the solvent

Measuring ‘g’ - the acceleration due to gravity

See CLEAPSS Guide PPO?

Using a Van de Graaff generator

See APSS Guide )0 - ensure enough distance (2m
minimum) between Van de Graaff generator and all IT
equipment.

Ensure good security of the Van de Graaff generator.
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Bob Worley BSc, MSc, FRSC

Chemistry Adviser, CLEAPSS
Email: bob.worley@cleapss.org.uk

Microscale chemistry

CLEAPSS, Brunel Science Park, Kingston Lane Uxbr

ge, UB8 3PH, UK; Tel:01895251496; www.cleapss.org.uk; email: science @cleapss.org.uk

Microscale chemistry activities will enhance your practical
work. They use small amounts of chemicals, usually less
than 60cm? of gas, 0.1g of solids and 2cm?® of solution.
Mlcroscale also brings the following advantages:
Variety of approach
Safer procedures
* Reduced practical time, allowing for more discussion and
questioning
+ Easler for students to manage
Reduced cost
Reduced waste
Less time clearing up and disposing of waste
* Easler to provide students with everything needed on a small
tray- reduces movement in the lab
* Quantitative results and data manipulation are possible
Uses modern materials and equipment
A laboratory is not always required
Images can be projected onto a white board using a webcam or
video microscope
Photographs can be taken by students for their notes.
Makes some hard-to-do preparations possible, or much easier,
See these activities on CLEAPSS You-Tube channel
http://www.youtube.com/user/CLEAPSS
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MICROELECTROLYSIS

CuCl, solution is placed
between carbon fibre
electrodes.

Cl, gas diffuses into, and
reacts with the litmus paper
Kl and KBr solutions.

Only 6¢cm? of chlorine gas is
produced.

THE CROWN BOTTLE

% water in Using this

CuS0,.5H,0  equipment

gives
superior
results to
using
porcelain
crucibles

One soluble salt is placed

1.5 ¢m from another on a

plastic sheet.

Water is dripped in
between them and a
precipitate forms

HOFMANN VOLTAMETER

The arrangement costs less
than £25.

Uses 0.8M Na,SO, as the
electrolyte.

Rockets and explosions can be
powered by the hydrogen &
oxygen produced.

AS CRUCIBLE

GAS DIFFUSION CHEMISTRY

The Chemistry Of
Ammonia

Uses a single tablet blister

pack as the reaction vessel.

Only a small volume of gas
= is generated. The gas
diffuses to aqueous
solutions of various
reagents and into moist
indicator paper.

TITRATING

Determining the
increase in mass
on burning Mg
in air

Hofmann clip to add drops of
one reagent from the special
pipette to the other

reagent in the vial.
Measurements carried out by
weighing.

Uses the screw of the clamp or a

CHEMISTRY IN DROPS

An instruction sheet is
inserted into a plastic
folder. Tiny quantities of
aqueous chemicals can be
dropped onto the sheet to
carry out reaction.
Removes the need for lots
Adding an Mg turning to of test tubes.

FeSO, solution to geta
magnetlc product.

ELECTRODE POTENTIALS

The time taken is
substantially
reduced with this
quick and easy
method.

HYDROGEN REDUCTION OF

Plastic syringe with
a Luer kock fitting  Cappen(il) cxide Droplets of
reducing 1o Copper  waber farming
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Experiment videos

Demonstrationvideosof these experiments done on a microscale will follow next.

<

Four Leaving Certificate Chemistry experiments chosen
1. Steam distillation of clove ol

2. Preparation and properties @thyne

3. To investigate the effect of concentration on the rate of a chemical reaction

4. To investigate some redox reactions using the halogens



Titde - Steam disallation of clove oil

Introducnion

Steam Histillation 15 2 separating process usad to 1zolate compounds at temperatures below their
decomposition temperaturez. It 15 carmied out by bubbling steam through the matenal and
diztilling off the immuiscible liquids.

The pnnciple of steam distillation 15 that 2 muxture of two mmiscible ligmds boils at a
temperature that iz below the boiling ponts of sach of the two liquids.

Steam diztillation iz used to separate the o1l from the plant. Eugenol iz the mam constituent of
cloves.

Apparatus Required

Comboplate, two aluminium rods, two micro burners, two collector heads, one still head, two
large reaction vessels, one hole rubber stopper, one silicone tube, droppers, scissors, afiti-
bumping granules, one clear vial, pestle and mortar.

Chemicals Required

Whole cloves, hot water, ethanol. detomsed water.

Safety precautions
Safety glasses should be worn at all times. Steam and hot water can cause burns and scalds.

Ethanol 1n micro burners 15 extremely flammable. The experiment should be carried out in a
well-ventilated area or 1n a fume-hood.

Procedure

1. Set up the apparatus as shown 1n the diagram.

2. Heat for ten minutes to collect emulsion









Title T Preparing and testing ethyne on a microscale.

Introduction

Ethyne gas is produced by the reaction between calcium carbide and water. Calcium «
often contaminated with impurities, so the gases produced are first bubbled through
copper sulphate solution to remove them.

The balanced equation for this reaction is:
CaG )+ 2H0 () A Ca(OH) + CoH2 ()

Ethyne gas is combined with oxygen for welding metals together.




