UV Light Absorption Of PABA (para-aminobenzoic acid) And Other Sun Creams

Aim

Identify how does the absorption of UV light changes with concentration of para-aminobenzoic acid and how does the absorption of UV light changes with different factors of sun cream.

Hypothesis

If the UV light intensity is kept constant, then the absorption of UV light in para-aminobenzoic acid increases with its concentration. Similarly, the absorption of UV light increases with increasing sun factor of sun creams.

Planning


Para-aminobenzoic acid (NH2 – C6H4 – COOH) absorbs radiation in ultraviolet spectrum, because of their delocalised electrons in benzene ring. Because of its great absorption capability, para-aminobenzoic acid is used in creams for sunbathing.


However, sun creams are more than just liquid for absorption of UV light. Modern sunscreens work on two principles. The first one is chemical, which is responsible for absorption of UV light and therefore prevents UV light to reach deeper in the skin. Another principle is physical, upper layers of the cream reflect light and therefore decrease the amount of light going into the skin.


In our experiment, overall protection – the whole amount of UV light reaching the “detector” will be measured.

Independent variable:
· concentration of para-aminobenzoic acid

· sun factor of sunscreen

Dependent variable:
· intensity of UV light reaching the detector (qualitative)

Controlled variable:
· initial intensity of UV light

Scheme for measuring the amount of UV light reaching the “detector” is shown on fig.1. It consists of source of UV light, where both UV reflector and sunlight will be used, layer of PABA or sunscreen, and detector for ultraviolet spectrum. The detector is freshly washed cotton fabric, which becomes darker during longer exposure to UV light. The amount of UV light reaching the fabric will be observed only qualitatively. The darker colours are proportionally to intensity of UV light reaching the botch.










Figure 1: Scheme for measuring the amount of UV light reaching the “detector”

Procedure:
1. Thin layer of liquid (different concentration of PABA and different sun factors for sunscreen) is smeared on a kitchen foil, which is mounted on the frame

2. Under the frame the cotton botch is put.

3. The frame is exposed to the UV light reflector for 1 hour or 2 hours, when it is exposed to the sunlight.

4. The colour on the botch is compared to the other colours.

Accessories:
· metal frame

· kitchen foil

· cotton botches

· UV reflector

· para-amino benzoic acid (NH2 – C6H4 – COOH)

· sunscreens of different sun factors

· distilled water

· beaker

· measuring cylinder
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