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Formation, Decay and Control Strategy of Disinfection by-Products in Drinking Water Treatment Processes (1)
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The Cheng-Chin Lake water treatment plant is the first operated advanced water treatment plant in Taiwan. Except for conventional
treatment processes, the utilization of pre-, post-ozonation and biological activated carbon (BAC) in the treatment plant would
improve the drinking water quality and reduce the carcinogenic chlorination by-products formation such as THMs, and HAAs
effectively. However, the ozonation by-products are found in the finished water including aldehyde, and bromate formation in the
Cheng-Chin Lake water treatment plant. Therefore, in addition to THMs, this investiagtion would further expand the research extent
such as the HAAs, aldehyde, and bromate to research the risk of the exposure for the disinfection by-products in the public water
supply system. According to the correlation analysis of source water information from the Cheng-Chin Lake, the turbidity exhibits
high correlation with iron, manganese, and assimilable organic carbon (AOC). The phenomenon suggests that the increasing turbidity
is corresponded to upgrade iron, manganese, and assimilable organic carbon concentration. In the biological items, the amount of
cyanobacteria also shows high correlation with chlorophyll a. The cyanobacteria are suitable living in the high turbidity condition, but
the microcysis spp. is not. In the analysis of disinfection by-products formation, the mole concentrations of TCM, DCBM, and DBCM
in THMs formation are much closed. The phenomenon would indicate that the high bromide concentration would result in the the
high containing bromide THM formation, which have higher probability to exceed the regulation (80 pL). Therefore, the regulation
should be revised in the individual species of THMs. The value of Bromine Incorporation Factor (BIF) maintained at 1.5. But the BIF
value increased in the recent years, which should be more concerned. Because the utilization of pre- and post-ozonation processes, the
Percent of Bromine Incorporation (PBI) for bromate is higher in the Cheng-Chin Lake water treatment plant. In the formation
potential experiment of disinfection by-products for the different treatment units in the Cheng-Chin Lake water treatment plant, the
chlorine consumption deseases gradually and the reduction of organic precursors exhibits the high performance, especially in the
pre-ozonation process (almost 25% removal efficiency). In post-ozonation process, the high ozone concentration would form the
bromate aldehyde. In the aldehyde formation, the biological reaction could decompose formaldehyde to decrease the aldehyde
formation concentration and to improve the water quality in the BAC process. Moreover, the total organic carbon is the best surrogate
parameter in the disinfection by-products formation investigation. Moreover, according to the source water and addition experiment,
the model of bromate formation and THMd formation proposed in the investigation. The results of the Comphensive Performance
Evaluation (CPE) reveal that the rapid-mixed and coagulation tank can be classified as I type, which means that the precent operation



capacity couldn’t influence the treatment performance. The repid filtration and clear well can be classified as II type, which could be
achieved the optimizing operation by the comprensive technology assistance (CTA). Therefore, in order to achieve the optimizing
operation, the repid filtration could increase the rated capacity by increasing the filtration rate, and the utilization of baffling 11 would
enhance the rated capacity in clear well.



