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ABSTRACT

Open burning and vehicle exhaust emissions lead to the occurrence of
photochemical smog, which is part of air pollution. Ozone (O3) is its major constituent,
which has adverse human health and the environment. Measuring of ozone has been
done by an automatic device, which is expensive, complex and require special
maintenance. Therefore, this study aims to develop an efficient, simple and cost
effective active ozone sampling device (AOSD) and to find out relationships between
ozone concentrations and meteorological parameters. This device, so-called 2-stage
filter pack, was adapted to collect ozone on the filter media coated with absorbing
solution (a mix of NaNO,, NaCOz and ethylene glycol). The device was tested for
optimum conditions under different ozone concentrations including wet season with low
ozone concentrations (<35 ppbv) and dry season with medium ozone concentrations
(30-70 ppbv) and higher ozone concentrations (>70 ppbv). Optimization of affecting
parameters such as air flow rate and concentrations of absorbing solution were
performed. The sampling was conducted for 1 hour at the site nearby the air quality
monitoring station (AQM). After sampling, filters were extracted with 10 mL deionized
water using an ultrasonicator for 30 minutes and analyzed for NOsz by ion
chromatograph (IC). Concentrations of ozone obtained were compared with an hourly
data of the AQM. The optimum ratios of mix absorbing solution were found to be

increased with ambient ozone concentrations, while the air flow rate was opposite.



Hourly ozone values obtained from the developed sampling method and the AQM were
compared and they were not significantly different (p > 0.05). They were well
correlated both in wet season (r = 0.848) and in dry season (r = 0.530 - 0.636). The
efficiency of the developed AOSD was comparable with the standard device and was
efficient enough for ambient ozone sampling. Considering of meteorological
parameters, it was found that ozone concentrations were correlated with various
parameters i.e. radiation, temperature, relative humidity and pressure. Therefore, it can
be concluded that meteorological parameters are important factors affecting

tropospheric ozone concentrations.



