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Abstract

In this study, total organic carbon (TOC) and potassium permanganate (KMnQ,) demand were examined for raw and finished
tap water and the range of KMnO4 demand in drinking water was investigated. By analyzing the relationship between TOC
and KMnO,4 demand, the applicability of TOC as a drinking water standard and its regulation level was proposed. The average
KMnO4 demand was 1.3 mg/L in 4,638 samples from finished drinking water, tap water and finished water from small
facilities. KMnO4 demand of 95% of samples was 2.9 mg/L which was 29% of the drinking water standard (10 mg/L). At 12
major drinking water treatment plants, the average KMnO, demand in July and August was 8.1 and 2.4 mg/L for raw and
finished water, respectively. TOC in July and August was 2.0 and 1.15 mg/L for raw and finished water, respectively. The
correlation coefficient between KMnO, demand and TOC was as high as 0.8 in both raw and finished water and KMnO,
demand was twice of TOC in finished water. Because the correlation coefficient and ratio between KMnO, demand and TOC
varied according to season and the characteristics of raw water, it would be difficult to establish TOC standard just from the
ratio of KMnO4 demand to TOC. However, it is possible to set the TOC range based on the accumulated KMnO, demand data
or from the satisfactory correlation results. Then, it would be reasonable to establish TOC standard level as4 ~ 5 mg/L.
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Table 1. The water source, treatment process of the selected
water treatment plants

Classification Waterworks Treatment process
Han RSF
Nakdong 1 RSF
Nakdong 2 RSF + ozone + GAC
River Nakdong 3 RSF + ozone + GAC
Nakdong 4 RSF + ozone + GAC
Guem RSF and GAC filtration
Pyungchang RSF
Seum RSF + GAC
Interflow Joryung RSF
Paldang RSF
Reservoir Daecheong RSF
Juam RSF

% RSF : Rapid sand filtration, GAC : Granular activated carbon
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Table 2. Drinking water standard and related guideline (unit : mg/L)
Country Standard KMnO; demand TOC
Korea Standard 10
Japan Standard - 5
Guideline 3
France Références 5 mglL O; 2
EU Directive (indicator parameter) 50 mglL 0" No abnormal change?
Canada Aesthetic objective - 5 (as DOC)?

1) This parameter need not to be measured if the parameter TOC is analysed

2) This parameter need not to be measured for supplies of less than 10,000 m3/day
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Fig. 1. The percentage rank of KMnO, demand in 4,638
drinking water samples.
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Table 3. Average concentration of KMnO, demand for drinking water ('07) (unit : mg/L)
Content Average (min~max) Median Sample No. | Conc. of 95% rank | Conc. of 97% rank
Finished water 1.3 (0.2~5.9) 11 714 32 38
Tap water 3 (0.2~6.2) 11 3,253 29 33
Finished water from small facilities 1.1 (0.2~8.5) 18 670 2.7 2.9
Average 3 (0.2~8.5) 11 4,638 29 34

% Reference : http://www.waternow.go.kr
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Fig. 2. Variation of KMnO,; demand in drinking water by

administrative districts.
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Table 4. Average seasonal concentration and correlation coefficient(r) between KMnO, demand and TOC in the major water
trestment facilities ('06) (unit : mg/L)
L Average conc. Coefficient relationship
Month Classification -
KMnO; demand TOC r* Ratio No. of sample
June Raw 8.0 1.90 0.70 3.74 12
Finished 3.0 119 0.77 2.02 12
Aug. Raw 8.3 2.09 0.92 485 10
Finished 1.9 1.10 0.87 2.19 10
Average ‘R‘aw 8.1 2.00 0.81 4.30 22
Finished 24 115 0.82 211 22

* significance level < 0.01
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