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ABSTRACT

A test kit for determination of sulfur dioxide (SO,), which is one of important
pollutants of air quality index, by using air passive sampling technique and easy
chemical analysis was produced. Due to an analysis of pollutants collected by passive
sampler is laboratory instrument base, therefore concept of test kit construction is
brought to skip those complexities of the analysis. The SO, test kit based on passive
sampling technique and modified US EPA analysis method was constructed for
determination of SO, in ambient air. The optimal composition of the reagent for
analysis of SO, is tetrachloromercurate solution, 0.6% sulfamic acid, 0.2%
formaldehyde solution and pararosaniline solution. In addition, interferences such as
HCI, NH3, NO; and O3, which normally exists in ambient air, were tested and found
that they completely not affected to the analysis of SO,. Under the optimum conditions,
a linear calibration graph was obtained in a range of 0.002-1.2 mg/l. The detection limit
(LOD) and the limit of quantification (LOQ) were 0.002 and 0.006 mg/l, respectively.

The percent relative standard deviation (%RSD) of repeatability and reproducibility of



the method obtained form 10 replicates of 0.1 mg/l sulfite were 1.24% and 3.95%
respectively. The development of passive sampler to achieve the appropriate device by
testing the efficiency of materials including type and size of diffusion tube and
sampling time has been achieved. It was found that the polypropylene diffusion tube
(93 mm length and 14.8 mm i.d.) provided high precision of SO, concentration and at
the same time provided less percent error (high accuracy) in comparison with
fluorescence technique of the PCD air quality monitoring station. Moreover, 3 days
exposure was found to be appropriate for measurement of SO, in ambient air by the
designed passive diffusion tube.

Test kit approach is useful for rapid screening, especially for the analysis of
pollutants outdoors. Additionally, it is easy for general use due to concept of color
comparison. Shades of color varied with sulfite concentrations in a solution with
finally reversed into SO, concentration in air. The test kit consists of passive diffusion
tubes, support devices, 4 types of chemical reagents and a standard color chart. The
color chart represents SO, concentrations in air in a range of 0.006-1.2 mg/l equivalent
to 0.2-32.2 ppbv (based on calculation using 3 days exposure). Concentrations of SO,
obtained from the SO,-kit are agreeable to those from the fluorescence technique. The
stability of test kit reagents was also tested and they could be kept and used within 3
months under dark and cool storage. Reliability in estimation of SO, content using the
color chart was tested using survey questionnaires from 100 randomly selected persons
representing student population of Faculty of Science, Chiangmai University at 95%
confidential limit. Analysis of questionnaires has overall yielded encouraging facts

62+10%.
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