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ABSTRACT

Disinfection by-products (DBPs) are products of a reaction between a disinfectant and
organic matters during the disinfection process. Natural organic matter plays a crucial role as a
precursor of DBPs, especially dissolve organic matter, which usually remain after the water
treatment system. DBPs are considered as potential carcinogenic with obvious adverse effects on
human health. This research was aimed at investigating quantity of dissolved organic matter (DOM)
in the Ping River, Chiang Mai, Thailand. Quantity of DOM was analyzed by surrogate parameter,
i.e. dissolve organic carbon (DOC), dissolved organic nitrogen (DON), and ultraviolet absorbance at
254 nm wavelength (UV-254). Formation of disinfection by-products (DBPs) was also measured,
including trihalomethanes formation potential (THMFPs) and haloacetonitriles formation potential
(HANFPs). Moreover, the efficiency of DOM removal by three processes was studied. There were
powder activated carbon adsorption (PAC adsorption), ceramic membrane filtration (Ceramic
membrane) and powder activated carbon adsorption with ceramic membrane filtration (PAC and
Ceramic). The PAC and Ceramic processes were divided into two types. First type, after finishing
adsorption process, powder activated carbon were allowed to settle before clear water sample were
taken to ceramic membrane filtration (PAC and Ceramic 1). Second type, after finishing adsorption
rocess, water sample was taken to ceramic membrane filtration without settling of powder activated

carbon (PAC and Ceramic 2).



Results showed that the values of DOC, DON, UV-254 and SUVA of raw sample were 1.9 -
5.3 mg/L, 0.19-0.31 mg/L, 0.0610-0.1170 cm' and 1.16-3.18 L/mg-m, respectively. Resin
fractionation indicated that DOM in the Ping River was mostly hydrophilic fraction and humic acid,
humic-like substances, fulvic acid and fuvic-like substances were the major fluorescent organic
matter. Total trihalomethanes formation potential (TTHMFPs) was 583.48 pg/L and Total
haloacetonitriles formation potential (THANFPs) was 2.25 pg/L. DOM removal experiments
showed that DOC removal efficiency of PAC adsorption, PAC and Ceramic 1 and PAC and
Ceramic 2 were 43.3%, 38.2% and 41.5% and DON removal efficiency were 57.7% , 58.1% and
54.8%, respectively and Ceramic membrane was inefficiency to remove DOC and DON. The values
of TTHMFPs after removal of the DOM by Ceramic membrane, PAC adsorption, PAC and Ceramic
1 and PAC and Ceramic 2 were 317.75 ng/L, 93.97 ug/L,. 210.25 pg/L and 169.83 nug/L,
respectively. The values of THANFPs after removal of the DOM by Ceramic membrane, PAC
adsorption, PAC and Ceramic 1 and PAC and Ceramic 2 were 5.62 pg/L, 8.87 ng/L, 11.99 pg/L and

10.71 pg/L, respectively.



