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Thesis Summary (approx.800 English Words )

This thesis entitled “Elucidation and correction of fluorescence quenching for accurate
prediction of chlorination by—products” , which consists of seven chapters. Although, many
predictive models for prediction of chlorination by—product are reported but the error of such
models are still higher than the level of regulated concentration of chlorination by—products.
Thus, an improvement of the prediction accuracy of models for chlorination by—product prediction
is necessary. Fluorescence excitation—emission matrix (EEM) is believed as the best
representative of the precursor of chlorination by—products due to the common aromatic structure
with the precursor of chlorination by—product. Thus, EEM is often applied to indicate
chlorination by—product precursor in natural organic matter (NOM) in an effort to obtain the
greatest prediction accuracy. However, humic substances are known to quench fluorescence
intensity of amino acids (AAs) and proteins. None of EEM-based models for chlorination by—product
prediction explicitly integrate such quenching effect, although high percentage (around 35-52%)
of intensity of amino acids fluorescence was quenched by the interaction with humic substances.
Thus, the aim of this study is the improvement of an accuracy of models for prediction of
trihalomethane concentrations (THMs) of the THM formation potential (THMFP) test by using EEM
with correction of fluorescence quenching obtaining from elucidating of inter—component
interaction of NOM. To this end, this study was done following the chapter 1 to 7 and the brief
summary of the content in each chapter are listed below.

Chapter 1 is the introduction which describes the overall background, the importance of this
study, summary of main contents and propose of this study

Chapter 2 is the literature review which explains about chlorination by—products and the current
status on the application of fluorescence in the predictive model of chlorination by-product

Chapter 3 is the investigation on the importance of correcting for fluorescence quenching in
fluorescence based—prediction of THM in THMFP test of synthesis water samples from fluorescence
titration between Suwanee NOM (SWNOM) and protein (Bovine serum albumin, BSA). Fluorescence
quenching of BSA fluorescence was found to affect to the prediction accuracy of the models for
chlorination by—products prediction and the correction of fluorescence quenching is necessary
for the improvement of the prediction accuracy. The models using corrected (unquenched)
fluorescence intensity exhibited the highest model fitness among models using other type of
water quality parameters as indicator of THM precursors (e.g., dissolved organic carbon, DOC).

Chapter 4 is the investigation of the mechanism of an inter—components interaction in dissolved
organic matter by using multi-spectroscopies. From fluorescence titration, static quenching
is the type of fluorescence quenching of BSA by SWNOM which implies binding interaction between
them. The interaction between SWNOM and protein (Bovine serum albumin, BSA) is found to have
the effect on the H-boding of the secondary structure of the BSA, which leads the BSA
conformational change and loss of its fluorescence intensity

Chapter 5 is the generation of the empirical equation for correction of fluorescence quenching
of BSA fluorescence by the interaction with SWNOM as the idea procedure for application to unknown
water samples. Unquenched BSA fluorescence can be calculated by inputting as measured BSA
fluorescence at excitation/emission (Ex/Em) pair of 280/344 nm and SWNOM fluorescence at Ex/Em




pair of 350/450 nm into the proposed equation. The unquenched BSA fluorescence from the proposed
equation fitted well with the unquenched BSA fluorescence from the experiment with correlation
coefficient of determination (R?)) of 0.98 and mean absolute error of 0.33 raman unit (RU).

Chapter 6 is the generation of the models for prediction of three sub—species of THMs including
chloroform, bromodichloromethane and dibromochloromethane (Bromofrom was under detection
limit) of synthesis water samples by using EEM with correction of fluorescence quenching and
bromide ion (Br’) concentration. The use of proposed models for the prediction of each of three
sub—species of THMs increased the prediction accuracy by reducing the error comparing with other
existing models using other type of water quality parameters as THM species precursor (e.g.,
DOC).

Chapter 7 is the overall conclusion of this thesis and the recommendation for future study.
As an overall conclusion, the correction of fluorescence quenching plays an important role on
the improvement of the prediction accuracy of THMs. Thus, the measured intensity of fluorescence
in the protein—like regions are recommended to correct the quenching effect before using as
the predictor of THMs in the predictive models. However, the proposed models in this study were
derived from the specific compound combination and reaction conditions. Thus, the future studies
are recommended for the generalization of the models to be more applicable with the real water
condition.
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