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(a) Purpose of study or research hypothesis
The applicability of nanofiltration (NF) and reverse osmosis (RO) to control total organic carbon (TOC)
concentration as low as possible is assessed using various water resources in Busan Eco-Delta City area.

(b) Key issue(s) or problem(s) addressed
Organic matters concentration keeps increasing in the water source due to environmental pollution. TOC
concentration in raw water for drinking water production in Busan, Korea ranges from 3 to 6 mg/l.
Although Busan water authority adopted advanced water treatment technologies such as ozonation and
activated carbon adsorption, the TOC concentration of tap water in Busan is still as high as 2 mg/l level.
High TOC concentration induces several problems such as: high chlorine requirement, micropollutant
threatening, disinfection byproducts, and corrosion in water pipelines.

(c) Methodology or approach used
The raw water resources selected in this work are local river, industrial water supplied by Busan water
authority, rain water, and filtered river water from eco-filtering process. Bench scale high pressure
membrane system using 4-inch NF and RO modules was used for the experiments. Not only TOC but
also assimilable organic carbon (AOC) was also measured for the analysis.

(d) Results or conclusions derived from the project
The TOC concentration in the tested raw water resources ranges from 2 to 6 mg/l and the TOC removal
efficiencies of NF and RO are 92.5 % and 93.7 %, respectively. The TOC concentration in the NF or RO
permeates rages from 0.18 to 0.79 mg/l. According to the regression analysis for various factors affecting
the TOC removal efficiency, it increases at lower temperatures, higher aromatic organic matter
concentrations, and higher hardness values. Although RO shows higher removal efficiency than NF, the
statistical significance was not observed in the difference (e.g., t value = 0.65).

(e) Implications of the project relevant to congress themes
RO and NF membranes have about 90% of TOC removal efficiency and the statistically significant
diference between the removal efficiencies by the membrane type selection was not observed. These
results implies: (1) Organic matters in water source partly penetrate NF or RO membrane, and (2)
Selection of RO with higher pressures does not assure higher TOC removal than NF with lower pressures,
and thus various possible approaches to enhance the TOC removal with the high pressure membrane
processes should be investigated.
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