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GCSE & A Level Chemistry A & B

Lesson Element: Microscale colorimetry
A simple and low-cost way of making a colorimeter that can be used to determine unknown solution concentrations.
Introduction

This activity involves the use of a microscale colorimeter fashioned from a film canister and two light emitting diodes (LEDs). The LEDs are used to both transmit and detect light through a coloured solution. Photons of light from one LED produce a current in the other, leading to a detectable voltage. This voltage varies depending on the transmittance of light through the solution being tested.
Equipment

· 1 film canister with two 5 mm holes drilled for LEDs
· 2 red LEDs

· 1 cuvette

· Crocodile clips and wires

· Suitable resistor (e.g. 300Ω)

· 2 1.5 volt batteries or power pack

· Multimeter 
Setting up the microscale colorimeter
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Determining an unknown concentration

1. Set up the colorimeter as shown in the diagrams above. If using a power pack, the LED will usually light up at around 3V. The current can only go one way through the LED – if at first it doesn’t work, switch the poles of the battery and try again.
2. Fill the cuvette with distilled water and place in the colorimeter. Set the multimeter to millivolts and turn on the circuit, then record the voltage.

3. Repeat the above step with several solutions of known concentration, recording the voltage observed with each.

4. Plot a graph of concentration vs voltage with your recorded results, and draw a line of best fit.

5. You can now use your colorimeter to test solutions of unknown concentration. Use your graph to determine the concentration of the solution from the voltage observed.
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