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Landfills are sources of a wide range of compounds with environmental, wildlife and
human health concerns. Contamination of groundwater with PFASs has been studied in other
countries, but not in Thailand. In addition, some technologies do not effectively remove many of
these contaminants from water, membrane technologies have been shown to be effective in
removing PFASs. However, the significant membrane drawbacks are well-known concentrated
pollutants in retentate. It is challenging to develop hybrid membrane that can overcome this major
drawback of membrane technology. The overall objectives of this research study are to investigate
the current situation of PFASs contamination in groundwater and to develop and evaluate the
technical performance of hybrid membrane technology. Groundwater samples were collected
around municipal waste disposal sites (MWDS) and industrial waste disposal sites (IWDS). Seven
PFCs: PFHpA, PFOA, PFENA, PFDA, PFUnA, PFHxS, and PFOS were extracted by solid-phase
extraction (SPE) technique and analyzed by high-performance liquid chromatography-tandem
mass spectrometer (HPLC-MS/MS).

The total PFASs in groundwater around Nong Nae industrial waste disposal sites
(IWDS) and Map Phai IWDS varied from 4.43 to 10.80 ng/L and 2.64 to 42.01 ng/L, respectively.
Similar to those around the municipal waste disposal sites (MWDS) areas, PFOA and PFOS were
the most dominant compounds. PFHxS was frequently observed in the groundwater around the
IWDSs, suggesting that it has been used as a substitute to PFOS-based compounds in industrial
processes. Statistical analysis showed that the levels of PFASs in the groundwater around the
IWDSs were significantly higher than those around the MWDSs. For the hybrid membrane system,
the spiked water samples were treated by Nanofiltration (NF) and the rejected part was sent to
UV contact tank for photocatalysis reaction. For the membrane filtration part, the NF membrane
provided higher removal efficiency when applied with higher pressure and concentration. For
photocatalysis, the nZVI concentration and co-contaminants in groundwater effected to the
removal efficiency. For the hybrid membrane filtration and photocatalysis process, the
nanofiltration membrane could remove up to 99.62% of the PFOA. However, for nandfiltration
alone, the rejected contaminants might be still released to the environment 100% if the rejected
part were not treated properly. In contrast, the nanofiltration membrane coupled with
photocatalysis from this study, the contaminants were released to the environment just 34.61%,
which was a much better result than treatment by only the nanofiltration membrane alone about
3 times. Thus, the hybrid membrane filtration and photocatalysis method is more effective for
removal of the contaminants in groundwater and is also friendlier to the environment and living
things.

Keywords: PFOS, PFOA, Groundwater, Membrane, Photocatalysis



	1 CoverTRF2019-06-24
	2 กิตติกรรมประกาศ RSA5880046 Suwanna
	3 AbstractExSummaryTRF2019-06-24
	4 RSA5880046 Suwanna Final Report 2019-06-24
	2.2.1 Municipal waste disposal sites (MWDS)
	2.2.1 Municipal waste disposal sites (MWDS)
	2.2.2 Industrial waste disposal sites (IWDS)
	2.2.2.1 Industrial waste disposal sites in Chachoengsao
	2.2.2.2 Industrial waste disposal site in Chonburi

	2.3.1 Containers preparation
	2.3.2 Samples collection
	2.3.3 Samples preservation
	2.4 Perfluoroalkyl substances (PFASs) analysis
	2.4.1 Sample pre-treatment
	2.4.2 Instrumental analysis and Quantification
	2.4.3 Calibration and validation
	2.4.4 Method recovery
	3.1.1 PFASs concentration and their distributions in groundwater around the municipal waste disposal sites (MWDS)
	3.1.2 PFASs concentration and their distributions in groundwater around the industrial waste disposal sites (IWDSs)
	3.1.3 Comparison of PFASs concentrations in groundwater around MWDS and IWDS

	3.2 Identification of potential sources of PFASs contaminations
	3.3 Horizontal and vertical distribution of PFASs levels
	3.3.1 Horizontal distribution
	3.3.2 Vertical distribution

	3.4 Effect of season on occurrence of PFASs in groundwater in Chonburi
	3.5 Comparison of PFASs contamination in this study to other countries and international guidelines
	3.5.1 Comparison of PFASs contaminations in this study and other studies
	3.5.2 Comparison of PFASs contamination in this study and PFASs international guidelines

	3.6 Health risk assessment of drinking groundwater

	5 ภาคผนวก All papers RSA5880046 Suwanna
	1. (Journal Q2) WST-EM16192R2OffPrintPaper
	2. (Journal Q2) ApisaraWST2018
	3. (Journal Q2) WST-EM171260
	4 (Conf Proceeding) The SEAWE manuscript _updated-25-09-2016 %28Chanidaporn%29
	5 (Conf Proceeding) Full paper Sonthinee _Final SUBMITTED
	6 (Conf Proceeding) SuwannaWatcharid_Micropol2017 Full Paper FINAL Submitted
	7 (In Review) Groundwater PFCs 2018-04-08FINAL Water Air Soil
	8 (In review) WST-S-18-03028 RV


