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• Aim: 

To determine the strongest filter of Ultraviolet A and B radiation, testing the 
effectiveness of non-organic chemical sunscreen in relation to organic mineral 
sunscreen. 

• Independent Variable:

The particular sunscreen being tested, mineral organic or non-organic chemical. 

• Dependent Variable:

The strength of organic mineral sunscreen in relation to non-organic chemical 
sunscreen in shielding/filtering Ultraviolet A and B radiation. 

• Hypothesis:

Organic mineral sunscreen is a superior filter of Ultraviolet A and B radiation in 
comparison to non-organic chemical sunscreen. 

1) Gather 0.8 grams of organic mineral sunscreen and 0.8 grams of non-organic 
chemical sunscreen and individually set them aside.

2) Gather 5 beads to test with each sunscreen (i.e. 10 beads altogether), making sure 
they are white (however will turn to blue when exposed to UV radiation). 

3) Place each set of 5 beads into a plastic, Ziploc bag, onto a flat tray with raised 
edges and ensure they are all facing with their central holes upwards.

4) Make sure the two piles are roughly in the centre of the tray and have equal 
exposure to UV lamp.

5) Smear, with the flat side of a knife, 0.8 grams of the organic mineral sunscreen 
onto the surface of one of the plastic, Ziploc bags, directly over where the beads are 
situated. Do the same to the other plastic, Ziploc bag and its corresponding pile of 
beads with the other 0.8 grams of sunscreen (i.e. non-organic chemical). Make sure 
that sunscreen is applied evenly. 

6) Place the tray beneath Ultraviolet lamp and ensure experiment is set up in an area 
that will enable a fair test, i.e. within a dark cupboard, so there is no exposure to light 
or an Ultraviolet source that has the ability to alter results. 

7) Begin timer for 35 minutes exactly when UV lamp is turned on.

8) After exactly 35 minutes turn off lamp, take photographs of beads and record 
results in table.

9) Take note of the colour of one of the beads from each set. Determine UV exposure 
on scale of 1-5/lightest to darkest – record the results of the other four beads as 
repeats of experiment to improve accuracy and reliability.  

10) To ensure recordings are accurate cross check results with photographs taken 
earlier.

The Burning Truth

Ultraviolet beads; are beads that become coloured due to exposure to Ultraviolet 
radiation; darker colouration representing higher Ultraviolet exposure. To 
produce numerical and consequently more accurate data and results I devised a 
ranking system and chart of bead colouration for this experiment, a 1/5 or 
lightest to darkest scale. For example; the lightest colouration is labelled as a 1 
and darkest is labelled as a 5. The higher the ranking the less filtration of 
Ultraviolet radiation occurred. Based on research beads are extremely sensitive 
and consequently will change colour extremely quickly. Due to the amount of UV 
exposure they will change to different variations of their specific colour, for 
example a blue UV bead will change to a lighter blue (e.g. 1 or 2 out of 5) rather 
than its full blue (5 out of 5) if it has not been exposed to as much UV.

Experiment Results of Sunscreen Filtration

Trial: Organic mineral sunscreen (1 out of 5 

ranking of bead colouration)

Non-organic chemical sunscreen (1 

out of 5 ranking of bead colouration)
1) 2 4

2) 2 3

3) 2 4

4) 3 4

5) 1 4

Average: 2 3.8
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Aim, Hypothesis and Variables

Method

Results

• Ultraviolet sensitive beads – sourced from school.
• Ultraviolet lamp – sourced from school.
• Organic mineral sunscreen and non-organic chemical sunscreen – sourced from 

home.
• Timer – sourced from home. 
• Knife – sourced from home.
• Plastic, Ziploc bags – sourced from home. 
• Tray with raised edges – sourced from school.
• Plastic gloves – sourced from school.
• Sensitive scale – sourced from school. 
• Protective equipment; e.g. eyewear, apron – sourced from school. 

Equipment

Discussion and Conclusion
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Discussion:
My experiment had improved accuracy due to the repeats I included, in the form of extra beads set up during 
the experimentation process. For example, as described within the method, step 9) Take note of the colour of 
one of the beads from each set. Determine UV exposure on scale of 1-5/lightest to darkest – record the results 
of the other four beads as repeats of experiment to improve accuracy and reliability. My experiment also 
included controlled or constant variables that were used to improve accuracy and enable a fair test. For 
example, some of the most important controlled variables included: 
• Use of an Ultraviolet lamp:
The use of an Ultraviolet lamp eliminates any inconsistencies/unfair testing during the experimentation process 
that will effect results for it excludes variables such as; differences in light exposure i.e. cloud cover/fog etc., 
differences in temperature i.e. hot, cold, humid etc. season, time of day and weather. All these variables also 
determine the strength of sunlight which could have an effect on results. 
• Same amount of beads, (5), tested for each variety of sunscreen.
• Same amount of sunscreen, (o.8 grams), applied evenly to the surface of each plastic, Ziploc bag.
• Properties of both variants of sunscreen:
- SPF 30+ (have a sunburn protection factor of 30+)
- Are water resistant.
- Are sport designed sunscreens.
- Are Broad Spectrum UVA and UVB protection.
These properties enable experiment to be a fair test, with the reduction of unreliable recordings. Stops 
different properties of sunscreen affecting results. 
• Same way of determining results:
Ultraviolet filtration is determined and recorded on a scale of lightest to darkest/1 out of 5, based on 
Ultraviolet bead colouration.
• Colour of beads:
I determined the scale and the rate at which different beads changed colour through some research and 
personal investigation/observation. By placing all colours of beads into direct sunlight/Ultraviolet exposure, I 
discovered the beads that were the most sensitive and changed the fastest, i.e. the darker beads such as 
purple, were not suitable for my experiment for they would change to their full colouration (5 out of 5) too 
quickly and consequently were unable to be tested. I also determined the beads that changed the slowest, i.e. 
the lighter coloured beads such as green and yellow, also being unsuitable because their ranking of colouration 
on the scale out of 5 would be too hard to determine. Consequently to be able to rank successfully on a scale I 
chose to continue my experimentation process with blue coloured beads, because they didn’t change too 
quickly but were dark enough to determine their rank out of 5.

My hypothesis was determined based on past research of organic mineral sunscreen in relation to non-organic 
chemical sunscreen, as well as the properties of physical versus chemical sunscreen. I believed, and was proven 
to be correct, that organic mineral sunscreen would be a superior filter of radiation in due to its benefits, for 
example; Organic mineral sunscreen uses the powerful ingredients of zinc oxide and titanium dioxide, meaning 
it has the properties of a zinc however is applied clear. This makes organic mineral sunscreen a physical 
sunscreen, rather than a chemical sunscreen. Physical sunscreens are more effective and last longer, they 
physically block and reflect UV radiation from the skin whereas chemical sunscreen absorbs UV radiation, is not 
as effective and reapplication is needed more frequently. Organic sunscreen also has many other health 
benefits and superior features.
My original experiment results were inconclusive. I believe this was due to the layer of sunscreen applied being 
too thick and preventing any UV penetration at all. To improve my experiment I changed the amount of 
sunscreen applied to the layer of the Ziploc bag from 3 grams to 0.8 grams and consequently my results were 
conclusive. In the future my experiment could be improved by more repeats and possibly more types 
sunscreens to be tested to provide a broader overview of the quality of sunscreen.

Conclusion:
Based on these results the conclusion that organic mineral sunscreen is a superior filter of Ultraviolet A and B radiation in
comparison to non-organic chemical sunscreen can be made, proving my hypothesis to be correct. This is due to the 
numerical data based on a scale showing that the non-organic chemical sunscreen beads had a higher colouration than 
the organic mineral sunscreen, averaging at 3.8 out of 5, which shows less UV filtration and proves non-organic chemical 
sunscreen to be weaker.  
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