



































































































































































































































alone. Once the retention time for the acetone peak was determined, the valerophenone
actinometer solution dissolved in acetone was injected. The solution containing both
valerophenone and dodecane (in acetone) was then injected to determine the retention time for
dodecane. Having determined the retention times of the two analytes (valerophenone and
dodecane), the actual analysis of samples that had been irradiated in the sun was then carried

out.

A volume of 3 mL of the 1.1 x 10” M valerophenone solution was accurately pipetted into a 1-
cm pathlength quartz cuvette. The quartz cuvette was placed in a specially cut out trough (at the
centre of the eight quartz plate troughs) alongside the quartz plates smeared with the sunscreen
products. The valerophenone solutions and sunscreen samples were exposed to sunlight. After
irradiation for 1 hour, the valerophenone solution was injected into the GC by means of a 1 pL
microsyringe to determine the remaining amount of valerophenone. Figure 2.13 displays a
typical gas chromatogram obtained in the determination of the optimum conditions for
valerophenone analysis. Because of the high boiling temperature of valerophenone, it was

necessary to have a high detector temperature.
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Figure 2.13: Typical gas chromatogram obtained in the determination of optimum conditions for
the valerophenone actinometer analysis before irradiation. The chromatographic conditions
were: DB-5 column with dimensions: length — 50 m, diameter — 320 pm and a film thickness of
1 pm, nitrogen gas flow rate — 2 mL min” detector temperature — 260 °C, temperature
programme — 120 °C held for 1 minute, then increased to 230 °C at a rate of 10 °C min" and
held at 230 °C for 2 minutes. The order of elution is acetone (solvent), dodecane (1.1 x 10” M)

and valerophenone (1.1 x 10° M). Injection volume was 1 L.
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