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Introduction
The water quality in swimming pools is very important. Chlorine is
used to disinfect the dirty water regularly. These chlorine levels must
be carefully monitored, because too high chlorine levels can be
dangerous. The desired concentration chlorine in a swimming pool is
2 ppm. The DPD method can determine the chlorine level quickly and
accurately.

Materials and methods
A portable photometer's accuracy to measure chlorine is compared to
a spectrophotometer's. The meter offers two modes: a Cl6-mode (for
concentrations up to 6 mg/L), and a Cl10-mode (for concentrations up
to 10 mg/L). Measurements with both instruments are performed at
530 nm.

A DPD tablet No.1 is added to a sample to measure the ‘free chlorine’
level. Then, a DPD tablet No.3 is added to measure the ‘total chlorine’
level. For each sample both levels were measured with both
instruments. For the Cl6-mode the regular DPD tablets No.1 and No.3
are used. For the Cl10-mode the chlorine DPD tablets No.1 HR and
No.3 HR are used.

The portable photometer MCT 100 and the spectrophotometer
Shimadzu UV-1800 provide reliable results for measuring chlorine in
pool water. With the portable photometer, the Cl6-mode is more
accurate at concentrations up to 6 mg/L, while the Cl10-mode is
suitable for concentrations up to 10 mg/L. The spectrophotometer
offers more stable measurements over a wider range. UV-light
accelerates chlorine degradation, while dark and cold conditions
provide stability. Both devices are consistent and suitable for
different applications, with the portable photometer as a practical
option and the spectrophotometer for more detailed analyses.
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The graph above shows the total chlorine concentration over time for
two identical solutions. One solution was kept in the dark (blue line),
while the other was exposed to UV light at a wavelength of 366 nm
(pink line). The chlorine concentration decreases significantly under
UV light, while it remains constant in the dark. This supports the
assumption that UV light accelerates chlorine degradation.

The graph above shows that the granules, once dissolved,
immediately release a “high” concentration of chlorine into the
water. Over the 270 minutes this experiment was run, the
concentration halved due to the disinfection effect of the water. The
piece of tablet we used was still not fully dissolved by the time the
experiment ended. After 270 minutes this piece of tablet only just
reached the initial concentration of the granules.

While the portable photometer (MCT 100) is user-friendly and
effective for field-tests, the Shimadzu spectrophotometer offers
greater precision and reliability for research or high-accuracy
requirements. The spectrophotometer's stability across wider
concentration range highlights its suitability for laboratory
analyses, whereas the photometer is optimal for quick, on-site
assessments.
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