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ABSTRACT 

 Bisphenol A (BPA), implicated in endocrine disruption, is used in the 
primary production of polycarbonate plastics and epoxy resins, which are used in the 
plastics industry.  Because of its large scale production and widespread usage, BPA is 
released into the environment through air, land, and water during manufacturing, 
processing, and leaching from end-of-life treatment.  The concern over BPA has 
grown over the last few years; however, there is still much debate over the potential 
harmful effects of BPA.  Because most of the current WWTPs are not designed to treat 
emerging contaminants such as BPA, they can escape into the aquatic environments.  
This study aimed at investigating the occurrence and fate of BPA in the selected 
municipal wastewater treatment plants (MWWTPs) in the Bangkok region. 
 Based on the results of three sampling events, The WWTPs influent and 
effluents BPA concentrations ranged between 128.5 ng/L and 606.0 ng/L; and 38.7 
ng/L and 270.5 ng/L, respectively.  Even though these WWTPs are not designed to 
remove BPA from wastewater, the effluent BPA concentrations of most of the five 
WWTPs in three sampling events were lower than the influent levels.  TK had the 
highest removal efficiency in October 2013 (80.4%) and December 2013 (90.7%) and 
the second highest in February 2014 (69.2%).  DD had the highest removal efficiency 
in February 2014.  The treatment process employed at TK and DD were vertical loop 
reactor activated sludge process and activated sludge with nutrients removal, 
respectively.  Thus, these processes seem to be good for BPA degradation.  Many of 
the adverse effects that BPA has on human health were studied over the past several 
decades.  Arguments exist regarding what concentrations of BPA are dangerous to 
humans or wildlife, but it is clear that BPA poses potential risks and several countries 
have considered regulating it.  However, there is no environmental policy in Thailand 
to control the levels of BPA residues in aquatic environments at present.  Currently, 
the only regulation is to control BPA content used in food packaging (the maximum 
allowed level of BPA, including phenol and p-t-butylphenol, is 500 mg/kg in 
polycarbonate plastic containers and 2.5 mg/dm3 for the BPA leached from various 
types of polycarbonate food containers).  Also, BPA has been banned in the 
production of cosmetics.  Until now, there are no standards for endocrine disrupting 
compounds residues including BPA in WWTPs’ effluents and surface water in 
Thailand.  Hence, there is a critical need for regulations for emerging endocrine 
disrupting compounds residues in aquatic environments Thailand. 
 
KEY WORDS:  BISPHENOL A/ WASTEWATER/ WWTP/ BANGKOK/ HPLC 
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Eff. Effluents 

EFSA European Food Safety Authority 

EINECS-No European Inventory Of Existing Commercial Chemical 

Substances Number 

EPA Environmental Protection Agency 

ER Estrogen Receptor 

ERTC Environmental Research and Training Center 

et al. Et alii, and others 

EU European Union 

FDA Food and Drug Administration 

Feb February 

GAC Granular Activated Carbon 

GF/B Glass Microfiber Filter with pore size 1.0 μm 

g/mol Gram (s) per mole 

h Hour (s) 

HLB lipophilic divinylbenzene with hydrophilic N-vinylpyrrolidone 

polymer 

HPLC High Performance Liquid Chromatography 

Inf. Influents 

kg/m3 Kilogram (s) per cubic meter 
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LIST OF ABBREVIATIONS (cont.) 

 

 
Abbreviations and symbols 

km Kilometer (s) 

km2 Square kilometer (s) 

kHz Kilohertz (s) 

kPa Kilopascal (s) 

kW/m2 Kilowatt (s) per square meter 

L Liter (s) 

LC Liquid Chromatography 

LC50 Lethal Concentration 50 

LC50/ EC50 Acute Effect Concentration 

LDL Lowest Detection Limit 

LOD Limit of Detection 

Log Kow Octanol-water partition coefficient 

Log Kaw  Air-water partition coefficient 

Log Koa Octanol–air partition coefficient 

LOQ Limit of Quantification 

m2 Square meter (s) 

m3/d Cubic meter (s) per day 

MBR Membrane Bioreactor 

MF Microfiltration 

mg Milligram (s) 

mg/dm3 Milligram (s) per cubic decimeter 

mg/kg bw/day Milligram (s) per kilogram of body weight 

mg/L Milligram (s) per Liter 

min minute (s) 

mL Milliliter (s) 

ml/min Milliliter (s) per minute 

mm Millimeter (s) 
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LIST OF ABBREVIATIONS (cont.) 

 

 
Abbreviations and symbols 

mM Millimolar (s) 

MWWTP Municipal Wastewater Treatment Plant 

NCI National Cancer Institute 

ND Not Detected 

ng/L  Nanogram (s) per Liter 

ng/ml Nanogram (s) per mililiter 

NK Nong Khaem WWTP 

nm Nanometer (s) 

NOM Natural Organic Matter 

NP Nonylphenol 

NPI National Pollutant Inventory 

NTP National Toxicology Program 

Oct October 

OECD Organization for Economic Co-operation and Development 

PC Polycarbonate 

PCD Pollution Control Department 

pKa Alkaline pH value 

ppb Part (s) per Billion 

ppm Part (s) per Million 

PR Progesterone Receptor 

PRTR Pollutant Release and Transfer Register 

PVC Polyvinyl chloride 

RE Removal Efficiency 

REACH Registration, Evaluation, Authorization and Restriction of 

Chemicals 

RK Rattanakosin WWTP 

rpm Round (s) per minute 
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LIST OF ABBREVIATIONS (cont.) 

 

 
Abbreviations and symbols 

RSDr Relative Standard Deviation of Repeatability 

Samp.point Sampling Point 

SCAS Semi-continuous Activated Sludge 

SDB-L Styrene-Divinylbenzene Polymer 

S/N Signal-to-Noise Ratio 

SP Si Phraya WWTP 

SPE Solid-phase extraction 

SRT Solids Residence Time 

SVHC Substance of Very High Concern 

TDS Total Dissolved Solids 

Temp Temperature 

TK Thungkru WWTP 

TOC Total Organic Carbon 

TRI Toxic Release Inventory 

TS Total Solids 

TSCA Toxic Substance Control Act 

TSS Total Suspended Solids 

UNECE United Nations Economic Commission for Europe 

U.S. United States 

U.S. EPA United States Environmental Protection Agency 

UV/Vis Ultraviolet–Visible 

WWTP Wastewater Treatment Plant 


