
 

 

g 

 

CONTENTS 

 

            Page 

 

Acknowledgement                d 

Abstract in Thai                e 

Abstract in English                f 

List of Tables                 i 

List of Figures                 j 

List of Abbreviations                k 

Chapter 1 Introduction               1 

1.1 Statement and significance of the problem            1 

1.2 Purpose of the study              3 
 

Chapter 2 Literature Reviews               4 

2.1 Criteria air pollutions and their health effects           4 

2.2 Lampang and air pollution              6 

2.3 Mae Moh basin and its air pollution            9 

2.4 Particulate Matter             11 

2.5 Implication of PM10-bound PAHs             13 

2.6 Literature reviews of PM10-bound PAHs          20 

 
Chapter 3 Material and Method            21 

3.1 Laboratory supplies             21 

3.2 Chemical reagents             21 

3.3 Instruments              22 

3.4 PM10 sample collection            23 

3.5 PM10-bound PAHs analysis                 26 

3.6 Data analysis             34 



 

 

h 

 

            Page 

 

 
Chapter 4 Results and Discussion           35 

4.1 Concentration of PM10                      35 

4.2 Analytical characteristics           40 

4.3 Concentration of PM10-bound PAHs         42 

4.4 Characterization of PM10-bound PAHs                    46 

4.5 Distribution patterns of PAHs in Different Rings        49 

 
Chapter 5 Conclusions            53 

References              54 

Appendix              60 

 Appendix A             60 

 Appendix B             61 

 Appendix C             65 

VITA               71 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

i 

 

LIST OF TABLES 

 

            Page 

 

Table 2.1 Concentrations of each air pollutants compared to AQI values         5 

Table 2.2 Thailand Air Quality Index              6 

Table 2.3 Summary of PM10 and PM2.5 standards (µg/m3)            12 

Table 2.4 Structure and properties of some PAHs          13 

Table 2.5 Sources characterization by different chemical markers        15 

Table 2.6 Ring number and their relative molecular weight of some PAHs       16 

Table 2.7 Carcinogenic classification of 16 PAHs by specific agencies       19 

 
Table 3.1 Characteristic of the study sites           24 

Table 3.2 Acceptable recovery of the concentration of method validation       27 

Table 3.3 Acceptable repeatability and reproducibility of method validation      28 

Table 3.4 PAHs analysis system            30 

Table 3.5 Analytical conditions for PAHs analysis          32 

Table 3.6 Characteristic of PAHs standard and internal standard        33 

 
Table 4.1 Field sampling and meteorological parameters         36 

Table 4.2 Summary of PM10 concentrations in each sampling sites        37 

Table 4.3 Comparison of PM10 concentrations between dry and wet season            38 

Table 4.4 Repeatability and reproducibility of 10 PAHs measurements       40  

Table 4.5 Average recoveries of 10 PAHs spiked onto known filter sample       41 

Table 4.6 LOD and LOQ of 10 PAHs           42 

Table 4.7 Average individual and total PAH concentrations in each sampling site      43 

Table 4.8 Comparison of total PAH concentrations between dry and wet season      44 

Table 4.9 Average total PAHs concentration in the present and other studies       45 

Table 4.10 PAHs concentration based on their rings number and molecular weight      49 

 

 

 



 

 

j 

 

LIST OF FIGURES 

 

            Page 

 

Figure 2.1 Land-use map of Lampang Province            7 

Figure 2.2 Maximum 1 hour of O3 levels (ppb)            7 

Figure 2.3 Maximum 24 hour of PM10 levels (µg/m3)           8 

Figure 2.4 Mae Moh mine and Mae Moh power plant                    9 

Figure 2.5 Comparison of particle size of hair and beach sand        11 

Figure 2.6 PAHs metabolism and toxicity in a vertebrate cell        18 

 
Figure 3.1 Location of this study sites and AQM stations by PCD        24 

Figure 3.2 PM10 sampling sites                       25 

Figure 3.3 Structures of 10 analyzed PAHs             31 

Figure 3.4 Schematic diagram of PAHs analysis system         31 

Figure 3.5 Chromatograms of 10 PAH standards and 3 internal standards       33 

 
Figure 4.1 Variation of PM10 concentrations during dry and wet season       39 

Figure 4.2 Correlation between total PAHs and PM10 concentrations       45        

Figure 4.3 PAHs profile surrounding TS site           46 

Figure 4.4 PAHs profile surrounding SP site           46 

Figure 4.5 PAHs profile surrounding MW site          47 

Figure 4.6 PAHs profile surrounding MS site          47 

Figure 4.7 PAHs profile surrounding SD site              47 

Figure 4.8 Percentage of individual PAHs in this study                    48 

Figure 4.9 Distribution patterns of PAHs surrounding TS site        50 

Figure 4.10 Distribution patterns of PAHs surrounding SP site        50 

Figure 4.11 Distribution patterns of PAHs surrounding MW site        51 

Figure 4.12 Distribution patterns of PAHs surrounding MS site        51 

Figure 4.13 Distribution patterns of PAHs surrounding SD site        51 

 

 



 

 

k 

 

List of Abbreviations 

 

Ant    Anthracene 

AQM    Air quality monitoring 

BaA    Benz[a]anthracene 

BaP    Benzo[a]pyrene 

BbF    Benzo[b]fluoranthene 

BghiPe   Benzo[ghi]perylene 

BkF    Benzo[k]fluoranthene 

Chr    Chrysene 

DBA    Dibenz[a,h]anthracene 

DCM    Dichloromethane 

DHHS    The Department of Health and Human Services 

FL    Fluorescence 

Flu    Fluoranthene 

HPLC    High Performance Liquid Chromatography 

hr    hour 

IS    Internal Standard 

IARC    The International Agency for Research on Cancer 

IDP    Indeno[1,2,3-cd]pyrene 

LOD    Limit of Detection 

LOQ    Limit of Quantitation 

L/min    Litters per minute 

mL    milliliters 

mm    millimeters 

NAAQS   National Ambient Air Quality Standard 

ND    not detect 

ng/m3    nanogram per cubic meters 

NO2    Nitrogen dioxide 

O3    Ozone 



 

 

l 

 

PAH    Polycyclic aromatic hydrocarbon 

PCD    Pollution Control Department 

PM    Particulate matter 

Pyr    Pyrene 

RSD    Relative Standard Deviation 

SD    Standard Deviation 

SO2    Sulfur dioxide 

TSP    Total suspended particulate matter 

US EPA   United States Environmental Protection Agency 

VOC    Volatile organic compounds 

WHO   World Health Organization 

 

 

 


