Is the secretary guilty?
- Your task
To: Form 2N
From: The Headteacher
I suspect that the school secretary is trying to do me in by putting glass shavings in my sugar
bowl. Mr Roberts tells me that you are expert scientists, so would you please analyze the
enclosed sample and report back to me.
Headteacher
P.S. I would like the sugar back!

Fifteen minutes before the end of this laboratory session a meeting will be held to discuss the
methods you have used and your findings and conclusions! IS THE SECRETARY GUILTY? All
project scientists are required to attend. Group reports will be forwarded to the Headteacher. Be
prepared to argue your case!
Based on an idea by the SSCR in Wiltshire.

Time
90 minutes for 12 year olds (this time can be split into a 30 minute planning lesson and a 1 hour
practical session). 70 minutes for 15 year olds (including written report).

Group size
2–3.

Equipment & materials
Eye protection.
General
Filter funnels, filter papers, glass beakers, conical flasks, glass stirring rods, evaporating dishes.
Bunsen burners, tripods, gauzes, heatproof mats, clampstands. Distillation apparatus (set up as a
distractor(http://www.rsc.org/learn-chemistry/resource/res00001070/distillation). Microscope.
- Teacher demonstration: Apparatus for vacuum evaporation (see http://www.rsc.org/learnchemistry/resource/res00001072/vacuum-filtration?cmpid=CMP00007751#!cmpid=CMP00001938).
Per group
Specimen labelled "SAMPLE FROM THE HEAD'S SUGAR BOWL" - a mixture of sugar and 'crushed
glass' (NB the glass and sugar should be of equal particle size, students should not be able to
distinguish the glass pieces from the sugar). However, we strongly recommend an alternative to
crushed glass, eg anti-bumping granules.

Health & Safety notes
This is an open-ended problem solving activity, so the guidance given here is necessarily incomplete.
Teachers need to be particularly vigilant, and a higher degree of supervision is needed than in
activities which have more closed outcomes. Students must be encouraged to take a responsible
attitude towards safety, both their own and that of others. In planning an activity students should

always include safety as a factor to be considered. Plans should be checked by the teacher before
implementing them.
You must always comply with your employer’s procedures and in some cases may decide that a
particular activity is inappropriate in your situation. Further information on Health and Safety should be
obtained from reputable sources such as CLEAPSS [http://science.cleapss.org.uk/] in England, Wales
and Northern Ireland and, in Scotland, SSERC [https://www.sserc.org.uk/].
Depending on the precise activity undertaken, eye protection may be needed. It is always
recommended when heating liquids. This will be determined by the risk assessment.
If glass is used it is essential to warn students of dangers of glass shavings, and to dispose of unused
'glass and sugar' mixture carefully at end of practical session. However, we strongly recommend that
crushed glass is not used but an alternative, eg anti-bumping granules.
It is the responsibility of the teacher to carry out a suitable risk assessment.

Curriculum links
Dissolving, filtration, evaporation, chemical changes, crystallisation.

Possible approaches
The first part of the experiment, to find out if there are 'glass shavings' in the sugar bowl, is straightforward. The second part of the experiment, getting the sugar back is more difficult:- "When given to a top-set 4th year, many students managed to caramelise the sugar because they
used a naked flame". (NB Getting rid of the water cannot be done just by heating because at high
temperatures the sugar starts to change chemically; remember that as the concentration of a solution
increases, so does its boiling point.)
- Some students may concentrate the sugar solution using a water-bath and then leave this solution
to evaporate naturally (one group who did this found that evaporation of their liquid took a couple of
weeks). Sugar is very soluble in water and will not crystallise unless most of the water is removed.
- Few students realise that only a small amount of water is needed to dissolve the sugar initially. If a
large amount of water is used it can take a long time to evaporate.
A useful discussion may follow on how to get rid of the water 'quickly' without also chemically
changing the sugar. The teacher may wish to demonstrate to the class how to evaporate the sugar
solution at a lower temperature with the help of a tap vacuum.

Suggested write-up
Personalise the student sheet for your school and your class. Students wiII often write letters to the
Headteacher who may even respond to their creative work. (It would also be courteous to let the
school secretary know what you are doing!)

Extension work
Find out how sugar is obtained from sugar beet. For teachers' information :http://www.rsc.org/learn-chemistry/resource/res00001334/norbert-rillieux-and-the-sugar-industry
"Chemistry in Action!" - A Publication for Chemistry Teachers in Ireland. (Issue 20, Autumn 1986,
"SUGAR".)
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