(i 1)

AR it (HEREREE ) K4 DINH QUANG HUNG

Development of a Rapid and Easy Measurement Protocol for Perfluorinated
cEE | Carboxylic Acids (PFCAS) by a Continuous Flow Analysis GV HTIC K 5
SOV T NG F VAR CERFAORGRHERIE 7 e b 3L OB%E)

GaXXNBEDEF)
Perfluorinated carboxylic acids (PFCASs) belong to a group of perfluorinated compounds (PFCs)

that were considered as global contaminants to be monitored. However, observation data of
PFCAs are not frequently reported in both of water environment and industries because their
current analytical methods require extremely expensive instruments and costly consumption
materials for each measurement. In addition, these methods also require complicated
procedures and a long time. Therefore, it is highly demanded to develop a fast, easy and less
expensive analytical method for these compounds. As a such method, this study investigated a
continuous flow analysis using the AutoAnalyzer, which consisted of PFCAs decomposition

process by ultraviolet (UV) irradiation and fluoride measurement by the colorimetric method.

The thesis consists of eight chapters. Chapter 1 stated the research background, objectives and
research framework, and Chapter 2 surveyed literatures to summarize the latest information on
PFCs and their analytical methods of PFCs.

Chapter 3 investigated PFCs concentrations in tap water, river and lake water, two domestic and
two industrial wastewater treatment plants (WWTPs), and a landfill site in Da Nang, Vietnam.
PFCs were founded in surface water, wastewater and tap water at a concentration level of ng/L,
and the dominant PFCs were PFCAs. The results suggested that treatment facilities at the

WWTPs were not able to effectively remove PFCs in wastewater.

Chapter 4 investigated possibility of continuous decomposition of PFCAs by UV irradiation with
oxidant addition, and the effects of irradiation duration and wavelengths were examined on
decomposition of Perfluorononanoic acid (PFOA) and Perfluorononanoic acid (PFNA) dissolved
in Milli-Q at concentration of 10 ug/L.  The results showed that these PFCs were decomposed
faster in irradiation of UV 254 and 185 nm wave lengths light (UV254+185) than in that of UV 254




nm wave length light (UV2s4). The decomposition rate was 100% for PFOA and 99% for

PENA under irradiation of UV2s4+185 in 60 minutes.

Chapter 5 developed a continuous flow system for continuous decomposition of PFCAs and
quantification of released fluoride. The layout of debubblers, rebubblers and stabilizers in the
system was examined to archive better signals for quantification of fluoride concentrations.
Then, several experimental conditions were investigated to understand their effects on
decomposition rates. These conditions included concentrations of acid, oxidant and initial
PFCAs, and temperature of UV/Heating unit.  Under irradiated of UV2ss+185 at the temperature
of 65°C, the highest decomposition rates of PFCAs were observed in conditions of 0.4 mol/L of
H2SOsand 0.16 mol/L of K2S20s. Initial PFCAs concentration (3 ~ 10 mg/L) slightly affected

decomposition rates of PFCAs, but temperature did much more.

Chapter 6 studied the effects of interferences on the continuous flow analysis of total organic
fluoride (TOF) from PFCAs. As organic interferences, glucose, humic acid (HA), and
methanol were examined in the continuous flow analysis. The results showed that glucose at
concentration of 1 ~ 100 mg/L affected slightly the decomposition rates of PFCAs while HA (1 ~
100 mg/L) and methanol (0.1 ~ 1.0 % v/v) did not. The most important finding was the
negative effect of chloride on fluoride signals, which might be caused by hypochlorite (HOCI)
converted from chloride during UV irradiation. It was also found that this interference can be

solved by addition of ascorbic acid in absorption reagent.

Chapter 7 developed a protocol for measurement of TOF in actual samples that contain inorganic
fluoride (IC). The methods were successfully applied in the case of PFCAs/Milli-Q and
PFCAs/effluents of WWTPs. The results were acceptable and the developed protocol might

stimulate further researches for the method establishment.

Chapter 8 summarized the main conclusions of this research and the recommendations for further

researches.
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