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Determination of Heavy Metals in Surface Sediments of Lake Shihwa

Hyuck-gi Hong, Jongmin Park, Donghoon Kim, and H. B. Lim'

Department of Chemistry, Dankook University, Youngsan-Ku, Hannam-dong 8, Seoul 140-714, Korea

The surface sediments collected from the various positions of the Lake Shihwa were analysed using ICP-
AES to get the information of the spatial distribution of heavy metal. The sample treatment using a high pres-
sure acid digestion was optimized, in which about 0.025-0.03 g of sample powder was dissolved in the 10 ml
acid mixture of nitric acid, HF, and sulfuric acid with the ratio of 3:1:1 (v/v). The recovery of 90% to 103%
for the certified reference material, MESS-2 (CRM of National Research Council, Canada), was obtained using
the optimized method. For the analytical result of the sediments, the concentrations of Al and Fe in the sed-
iments were in the range of 4.2%-8.8%, 2.6 %-5.1%, respectively, and didn't depend upon the sampling posi-
tion. In contrary, the concentration of Cu, Cr and Zn, which were obtained about 50-900 pg/g, were varied

significantly, depending on the sampling point.
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Table 1. Operating condition of JY 138 ICP-AES

Parameters Operating Condition
Radio frequency/MHz 40.68
RF power/kW 1.0
Torch Demountable type

coolant gas flow 1.2L/min
Flow rate auxiliary gas flow 0.1L/min

aerosol gas flow 0.9L/min

Observation height 15mm

Nebulizer PFA-400 (40074//min)

Chamber Cyclonic type
Czerny-Turner mount

Optics 1.0m focal length

2400 grooves/nm second order
grating
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Table 2. Result of Sample Digestion using Various
Condition using a High Pressure Acid Digestion

Bomb.
Acid Ratio(ml) Temp Heating time Result
HNO, HF H,S0, (O (Hour) (X, A, 0)
45 15 0 90, 120 6 X
75 25 0 150,180 6, 8 A
6 2 2 160 6 0
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Table 3. Observed and certified values of elemental
concentration in NRC, CNRC standard materials

MESS-2
Element certified value Observed value
(Recovery rate)

Al 10.32 mg/L 9.65 (93.55%)

Fe 5.22 mg/L 5.29 (101.3%)

Sr 75 pg/L 77.7 (103.%)

Mn 219 ng/L 198 (90.32%)
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Table 4. Analytical results of the sediment analysis in Lake Shihwa for major heavy metals.
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Fig. 2. Spatial distribution of Fe, Al, and Mg in Surface
Sediment of the Lake Shihwa
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(Unit: % in sample)

clement station  station  station  station  station  station  station  station  station  station
1 2 3 4 5 6 7 8 9 10

Fe 4.07 5.06 3.85 2.63 3.14 3.86 4.33 431 3.35 3.42
(£0.30) (£0.29) (£0.50) (£0.03) (£0.09) (£0.46) (£0.72) (£0.03) (£0.03) (£0.06)

Al 6.55 8.80 7.51 6.30 6.28 7.40 6.65 7.69 4.92 8.20
(£0.32) (£0.61) (£0.62) (£0.04) (£033) (£0.31) (£0.61) (£0.78) (£0.04) (+0.82)

Mg 0.01 0.92 1.02 0.07 0.10 0.12 0.11 1.57 0.05 1.10
(£0.02) (£0.02) (£+0.03) (£0.01) (+424) (£0.01) (£11.3) (+0.10) (£0.08) (£0.18)
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Table 5. Analytical results of the sediment analysis in Lake Shihwa for trace heavy metals.

(unit: pg/g in sample)

clement station  station station  station  station  station  station station  station  station
1 2 3 4 6 7 8 9 10
Cu 134 87.6 98.7 329 77.0 328 86.8 117 43.6
(£3.6) (£0.65) (£0.24) (£39) (£15) (£69 (£019 (+24) (£2.1) (+049)
Cr 245 139 254 59.0 498 175 217 201 187
(£53) (£1.2) (£092) (£0.15) (£1.8) (+050) (£3.3) (£0.95) (£24) (+0.93)
Mn 899 776 817 695 826 598 788 650 704
(£5.7) (£2.9) (£9.9) (£11) (+4.2) (£7.2) (£13) (£9.3) (£3.4) (+0.39)
7n 710 185 790 158 886 324 579 244 286
(£4.8) (£0.46) (£2.2) (£24) (£29) (£81) (£0.47) (£065) (£1.00 (£1.1)
S 246 231 239 365 250 294 221 307 302
(£078) (£1.1) (£21) (+27) (£25) (£12) (£25) (£13) (£25) (+3.6)
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Fig. 3. Spatial distribution of Cu, Zn, and Cr in surface
sediment of the Lake Shihwa
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Fig. 4. Total concentration of Cu, Cr, and Zn in surface
sediment of the Lake Shihwa.
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