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Activity 5: The hot air in me
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Technician’s List

KS4 Starter activity - Spot the Periodic Table —
through the window

Participant Cards
A room with a reasonable view from the
window

KS4 Activity 1 - What am | made of?

Participant Card

PowerPoint or OHT slides showing the
Earth’s four spheres (lithosphere,
atmosphere, hydrosphere, biosphere).
Jig-saw of the elemental composition of the
human body, copied onto card and cut into
pieces

KS4 Activity 2 - The metal in me — calcium

Participant Card

Small thin bones from e.g. rabbit or chicken.
Hydrochloric acid (1M).Immerse the bones in
the acid about one hour before the activity
takes place. It would also be sensible to set
up a bone in acid some time earlier, eg. the
day before.

Tweezers

Any calcium salt

Crushed limestone

Bunsen burner and a heat proof mat

10 cm lengths of clean thin ‘nichrome’ wire
(NB It is not necessary to mount these in
glass rod holders if they are long enough —
they can be held between the fingers at the
far end from the flame, and the other end can
be snipped off between tests to ensure a
fresh piece of wire for each test. Also the
wires are best cleaned in preparation for each
test by dipping in 5M HCI on a watchglass,
then ‘flaming’ them off - but pupils will have to
make do with 1M HCI for safety reasons)
Wirecutters/tinsnips

Watch glasses, 5 cm diam

KS4 Activity 3 - The carbon in me

Participant Card

Bench mat

Stand and clamp

Boiling tube

Cold water and measuring cylinder

Tongs (mounting pins can be used instead)
Several different foods to burn. Include
potato crisps, which have a high fat content
and work well. Other foods could include one
high in protein (a meat product), and one high
in carbohydrate, although these can be
difficult to ignite. Avoid nut-based products in
case of allergies.

KS4 Activity 4 - The iron in me

Participant Card

Any fortified cereal, e.g. Special K™

Water

Large beaker (1000 ml)

Magnetic stirrer with stirrer bar (preferably a
clean white one)

Tweezers

KS4 Activity 5 - The hot air in me

Participant Cards

2 gas syringes, 100 ml, with plungers loosely
fastened with string, to prevent them dropping
out of the syringes onto the bench and
smashing

freshly reduced wire-form copper (see
photograph below) (or if freshly reduced wire-
form copper is unavailable, copper turnings)
Silica (glass) combustion tube, 15 cm long

2 short pieces of silica glass rod that fit
loosely into the tube

3 way tap to allow initial adjustment of plunger
positions

Rubber tubing — short lengths to connect
Cartoon poster or OHT prepared to show a
volcano with past atmospheric composition,
and then arrows and clouds linking to present
day atmospheric composition

The preparation of freshly reduced copper wire,
using the lab gas supply
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KS4 Activity 6 - The value of me —what am |
worth?

Participant Cards
Geological map of the UK

KS4 Plenary activity - Putting it all together
Participant Cards

Appendix 1. Optional - A visual representation

of the human body

The elemental composition of the human body

can be illustrated visually as follows:

- Prepare sealed and labelled samples of some
common elements in the human body. Where
possible each sample should have the same
mass as contained in an average 70kg human
body, but where not possible a smaller
sample taped to e.g. a box having a similar
volume to that which that mass of element
would occupy. See the Data Sheet on the
Participant Card for a table of the correct
guantities.

- Oxygen: a standard medical oxygen
cylinder, or the small size of oxygen
cylinder found in some schools (less than
1 metre long), when full probably contains
somewhat less than the 43 kg of oxygen,
but is the nearest approximation to this
mass of oxygen in the body. If such a
cylinder is available, it should be
displayed securely and clearly labelled:
‘Oxygen: 43 kg (gas under high
pressure)’. Failing this, a large box of
approx. 50 litres capacity (40cm X 40cm
X 30cm), wrapped in coloured paper and
labelled ‘Oxygen: 43kg (volume as
occupied by liquid oxygen)’.

Carbon: 16kg of coke, charcoal or a high
carbon fuel such as phurnacite, displayed
if possible in a transparent box labelled:
Carbon: 16kg.

Hydrogen: the small size of laboratory
cylinder probably contains somewhat
more than the 7kg of hydrogen found in
the human body, but as with oxygen this
would be the nearest approximation.
Displayed securely and labelled:
‘Hydrogen 7kg (gas under high pressure)’.
Failing this a box about twice the size as
suggested for oxygen above, wrapped in
coloured paper and labelled: ‘Hydrogen:
7kg (volume as occupied by liquid
hydrogen)’

Nitrogen: a small nitrogen cylinder would
need to be nearly empty to contain a
mass of nitrogen approximating to the
1.8kg in the body! Such a cylinder could
be displayed with a label stating: ‘Nitrogen
1.8kg (cylinder almost empty)’, or use a
box about 2 litre capacity (20cm X 10cm
X 10cm) wrapped in coloured paper and

+4

labelled: ‘Nitrogen: 1.8kg (volume as
occupied by liquid nitrogen)’

Calcium: a mass of 1kg is probably too
much for the average school chemical
store to provide, but if it can be done, so
much the better! — displayed with due
regard to safety in a clear container and
labelled: ‘Calcium: 1kg'. Failing this, a
smaller sample displayed in the same
way, attached to a box or block of volume
650 cm® (e.g. 10 X 10 X 6.5 cm) painted
silver or covered with cooking foil.
Phosphorus: 770g of red phosphorus is
probably more than is normally kept in
stock by schools, so a smaller sample in a
sample bottle attached to a block/box of
volume about 333cm® (e.9. 7 X7 X 7cm),
labelled: ‘Phosphorus: 770g’

Potassium: it is unlikely that most schools
will have 140g of potassium, so prepare a
box/block of volume 120 cm® (5 X 5 X
5cm) covered in foil paired with a small
sample bottle containing potassium under
oil. Label: ‘Potassium: 140g’

Sulfur: 140g of flowers of sulfur or roll
sulfur in a bottle labelled: ‘Sulfur: 1409’ (a
school chemical store should have little
problem supplying this!)

Sodium: a sample of 98g of sodium
(displayed under oil) may be possible in
some schools, but otherwise a box/block
of volume 100cm?® (5 X5 X 4cm) covered
in foil paired with a small sample bottle
containing sodium under oil. Label:
‘Sodium: 989’

Chlorine: it is highly unlikely that most
schools will have small bench cylinders of
chlorine used for demonstrations (but if a
school does, then a nearly empty cylinder
would be appropriate). A box/block of
volume 32 litres would approximate to
959 of chlorine gas, but for comparability
to the other gases, a box of approx.
volume 60cm® (e.g. 4 X 4 X 4cm) could
represent 95¢ of liquid chlorine. Label:
‘Chlorine: 95¢g (volume as occupied by
liquid chlorine)’

Magnesium: 21g. A partly used reel of
magnesium ribbon may suffice, or a
sample bottle with 21g of magnesium
powder. Label: ‘Magnesium: 21g’

Iron: 4.2 g. If possible a single nail of
appropriate size will make the point quite
forcefully! Otherwise iron filings in a
sample bottle could be used. Either way,
label: ‘Iron: 4.2¢g’



