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Abstract: The objective of this study was to identify Pb pollution sources of sediments in Lake Andong. We analysed
Pb isotopes in sediments from Lake Andong, soils and mining tails from the watershed as well as sludges and
wastewater from zinc smelting facilities which exists in upper stream of Lake Andong. The Pb isotope ratios (**’Pb/
26ph and 2®Pb/2%Pb) for sediments are 0.827+0.004 and 2.041+0.015, which showed similar values with those
of mining tails, 0.815+0.002 and 2.016+0.006, respectively. The isotopic ratio values of soils existed in the range
of 0.756~0.881 and 1.872~2.187. In imported zinc ores, the isotopic ratio values existed in the range of 0.816~0.956
(mean 0.832) and 2.029~2.219 (mean 2.059). These values were similar to those in zinc and lead concentrate
originated from Canada and South America. Additionally, isotopic ratio values for sludge and wastewater were
17.515+0.155, 15.537+0.018, and 37.357+0.173, respectively. The Pb isotopic ratio of sediments showed binary
combination patterns with soil and mining tails, which were similar to those for Korean Pb ore.
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Fig. 1. Map of Lake An-dong basin and sampling sites (S:
Soil; M: Mining tails; D: Sediment).
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Table 1. Operating parameters for MC-ICP-MS

RF power 1200W
Cooling gas 15 L/min
Acceleration voltage -2000V
Ton lens Automatic
Sample cone Nickel
Skimmer cone Nickel

Mass resolution Low (m/ m=400)
10-15 cycles

4.2 s per cycle

Sampling mode
Integration time

Nebuliser PFA-100
Sample uptake rate ~0.1 mL/min
Auxiliary gas 0.7 L/min

Sample gas 1.0-1.05 L/min
=AUt
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Table 2. Cup configuration of MC-ICP-MS

L3 L2 L1 Ce H1 H2 H3
Cup configuration 02Hg 2057 204pp 2057 206pp 207pp 208pp,
Corr-Interfer 24Hg

2571 and 2®TI were used mass bias correction
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Fig. 2. Plots of (a) *®*Pb/”*Pb vs. *’Pb/”*Pb and (b) *’Pb/**Pb
vs. 2%Pbl%Ph for sediments from Lake An-dong,
soils and mining tails from the watershed. The data
are compared with the Pb ratios of closed mines ores
in the studied area and Jeonbuk Province.
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Fig. 3. Plots of (a) 2%Pb/”%Pb vs. 27Pb/2%Pb and (b) 2’Pb/
204pp vs. 29Pb/2%Ph for zinc smelter and refinery Pb
samples. The data are compared with the Pb ratios
of Canadian Pb ores.
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Fig. 4. Plots of *®Pb/%Pb vs. ’Pb/*%Pb for environmental
samples and zinc smelter in Lake Andong watershed.
The data are compared with the Pb ratios of Chinese
Pb ore deposits.
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Fig. 5. Plots of (a) *Pb/2%Pb and (b) *’Pb/**Pb with the inverse of lead concentration of the environmental samples collected

from Lake Andong watershed and zinc smelters.
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