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Carefully pour the leachate (Harmful and
Dangerous for the Environment) with
the highest percentage of copper into
the beaker. You can also add 5 cm3 of 1M
sulphuric acid solution (Irritant ) as this
will help to reduce the evolution of
oxygen bubbles. Turn on the power
supply (use only a low tension (LT)
supply and not to exceed 16 volts d.c.),
start the timer and adjust the output

voltage until the ammeter reads 1 Amp.
Note you need to keep checking the
ammeter and adjusting the output
voltage to keep the current at 1 Amp.
After 10 minutes, turn off the power
supply. Hold the copper strip with a pair
of tongs and using a hair dryer, carefully
dry it. This can be seen in Figure 7. Once
all the liquid has evaporated weigh the
strip on the top pan balance.

Introduction
Since the article in Bulletin 232 [1], there
has been an increase in the number of
enquires for Advanced Higher projects
concerning antioxidants. Here are some
possible solutions to some common
problems.

Recipes
It is good practice for a competent
member of staff to prepare these
solutions (wearing appropriate protective
equipment) and carry out the risk
assessment. The recipes for solutions A, B
and C are as follows:

Solution A (potassium iodate
and sulphuric acid)
Dissolve 10.75 g of potassium iodate
(Oxidizing and Harmful) into a beaker
containing 100 cm3 of distilled water.
Place on a magnetic stirrer/hotplate.
Slowly add 1.08 cm3 concentrated
sulphuric acid (Corrosive) whilst stirring.  
Warm if necessary to dissolve the
potassium iodate (KIO3, not the
periodate, KIO4). Transfer solution to 
250cm3 measuring cylinder. Rinse beaker
and add rinses to measuring cylinder.
Make up to 250 cm3 with distilled water.

1.08 cm3 of sulphuric acid is a very
precise amount but using a 1 cm3 syringe
will enable you to get close enough.
Alternatively, you can measure it out by
mass – 1.08 cm3 = 1.99 g of concentrated
sulphuric acid.

As the solubility of the iodate is
approximately 12 g in 250 cm3 at 0°C if
the solution is stored at low temperatures
it can start to crystalise out. Simply apply
gentle heat and stir until fully dissolved. 

Solution B (malonic acid and
manganese sulphate)
Add 0.08 g of starch to a small quantity
of the distilled water to make a slurry.
Boil approximately 75 cm3 distilled water
and add the starch slurry, stirring until
completely dissolved. Measure out 4.0 g
of malonic acid (Harmful) and 0.85 g of
manganese sulphate (Harmful). Add the
solids to 100 cm3 of distilled water,
stirring until dissolved. Add the starch
solution. Transfer the solution to 250 cm3

measuring cylinder. Rinse the beaker
and add rinses to measuring cylinder.
Make up to 250 cm3 with distilled water.

Solution C (hydrogen peroxide)
Measure out approximately 100 cm3

distilled water into 400 cm3 beaker.
Measure 75 cm3 of 100 vol hydrogen
peroxide (Corrosive & powerful Oxidizing
agent) into a 100 cm3 measuring cylinder. 

Stirring continuously, add the hydrogen
peroxide to the beaker. Rinse measuring
cylinder and add rinses to the beaker
containing the hydrogen peroxide.
Transfer to a 250 cm3 measuring cylinder.
Rinse the beaker and add rinses to
measuring cylinder. Make up to 250 cm3

with distilled water.

Reference sample timings
What is of importance is the timing for
the completion of the colour cycle. In
further tests in the lab these have been
on average as low 10 seconds.

Delay in colour cycle
As some foods contain relatively higher
concentrations of antioxidants it can
appear, after the addition of the sample,
that the colour cycle has stopped. This
may not be the case. Increasing the
dilution factor for the sample may allow
the completion of the colour cycle.
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Figure 7 - Tongs and hairdryer.
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