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Thesis Summary

This thesis aims to optimize advanced aerosol technology for solving environmental problems in
developing and underdeveloping countries in effective and affordable way.

In Chapter 1, the background and aim of this thesis are described. In response to the fundamental
question in the environmental sciences, the definition of particulate matter, physicochemical properties
and toxicity in different climate regions have been explained. To study further arid regions, Central Asia
has been chosen and investigated, where air pollution is one of the most serious problems for human
health, and the air pollution monitoring system is very poor due to low incomes.

In Chapter 2, the design and lab evaluation of a low-cost and simultaneous low volume air sampler
controlled with sonic venturi to obtain multiple simultaneously homogeneous aerosol samples for the
precise measurement of the concentration of various chemical species are shown. The use of critical
nozzle instead of mass flow meter reduces the cost of the sampler by half. The impact of meteorological
conditions such as ambient temperature, relative humidity, atmospheric pressure, and filter materials on
the flow rate was examined. Results showed that these parameters do not seem to affect the precise
analysis of elemental concentrations in the air using the sampler. The coefficient of variance for major
inorganic elements ranging 15% or less shows that the precision is sufficient for reliable measurement.

In Chapter 3, the results of the experimental study of aerosol behaviors and characteristics in the
ambient air of arid regions are shown. PM samples were collected using the newly developed sampler in
this study. The inorganic elements, water-soluble ions, organic carbons, and oxidative potential analysis
were conducted to investigate the impacts of pollutant on surrounding environment and develop a suitable
and affordable particulate matter sampler.

In Chapter 4, the evaluation of the flow rate and collection efficiency of a bioaerosol sampler to
collect bioaerosols and PM are described. The designed flow rate of the bioaerosol sampler was
compared using the developed experimental system, and the flow rate chart has been drawn to confirm
the actual flow rate of the sampler during sampling. The collection efficiency of the bioaerosol sampler on
various filter materials for PM was evaluated using particle counters and XRF fluorescence analysis.

In Chapter 5, the evaluation of the separation performance of different cyclone sizes, the effects of
cyclone size on the chemical compositions of the collected aerosol particles, and its impacts on toxicity
analyses are shown. To design optimal cyclone dimension, particle penetration of cyclones of varied
sizes, chemical composition, oxidative potentials, endotoxin analyses, and cell exposure were conducted
primarily to evaluate the separation performance of the cyclones.

In Chapter 6, a summary was given based on the findings in this thesis




