
Student Worksheet: 
Investigating Sun-blocking Properties of Sun-Creams via UV Spectroscopy 


In this experiment you will be investigating the effectiveness of a number of different sun-creams.  Sun-creams are important to stop your skin from burning and help reduce the chance of skin cancer.  It is the UV light from the Sun that is harmful, You will be using a portable UV spectrometer, a device that measures the amount of UV light that passes through a sample. The less UV that passes through a sun-cream the better the sun-cream is.
Safety Notes
Ethanol 

· Highly flammable – keep away from flames and sources of ignition.  
· Irritating to skin and eyes – lab coats and goggles to be worn throughout.

· Under no circumstances is laboratory ethanol to be consumed.
UV Spectrometer

· Do not look directly at the UV light source. Only switch on the UV source when the lid is closed onto the sample.
Instructions

Making your solutions
1. Measure 0.1g of your first sample into a clean, dry glass beaker.

2. Add 20 ml of ethanol to the beaker and stir well.  The sample may need to be heated gently without using a flame (Caution: ethanol vapour is flammable)..  It is likely that not all of the sample will dissolve, any white solid left in the beaker is normal.

3. Repeat this process for each of the different creams to obtain a solution of each..

Using the UV Spectrometer

4. Place an empty blister pack (the plastic trays with 10 dimples in them) into the UV spectrometer.  Add 5 drops of ethanol to one of them. Using the dials, set the display to read 100.  The devices are very sensitive, so care and the fine tuning dial will be needed.  If you have trouble, ask your teacher to help.

5. Place five drops of your first sample into one of the wells on the sample tray.  Repeat this for the other samples using different wells each time.

6. Put the filled blister pack into the UV spectrometer, making sure that the first sample is in the middle slot.  Record the new value on the display in a table such as the example below.  This is the transmittance of the sample. 
	 
	Transmittance

	Run
	Nivea Sun SPF 30
	Nivea Sun SPF 15
	Asda Essential Care SPF 30
	Asda Smart Price SPF 15
	Ambre Solaire Spray SPF 15
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	Mean
	 
	 
	 
	 
	 


7. Repeat this procedure for each sample.  It is best if you wash out tray and repeat the process at least twice.  This helps to ensure that you have reliable results.

Activities and Questions

1. Calculate the average transmittance for each sun-cream.
2. Plot a graph of your results.  On the x-axis, plot the five different creams.  On the Y-axis, plot the transmittance, using your average results you calculated in part 1.
3. Using your graph, answer the following questions:
a. Which sun-cream do you think is the best?
b. The Nivea creams (@ml) cost £10 each, Ambre Solaire £7(@ml)  and the Asda creams (@ml)  £3.  Which is the best value for money per tube?
c. What are the limitations and problems of using this technique?
4. The test was repeated using water as the solvent instead of ethanol.  The Ambre Solaire was shown to have a transmittance of approx. 25, whereas the other four samples all had values of approx. 60.
a. Why do you think there is such a difference between the values for Ambre Solaire in water and in ethanol?
b. Why could this be a big problem for this product?
c. Why do you think the other sun-creams show similar transmittance?
