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Distribution of Heavy Metal Contents in Sediment
of the Lower Kumho River

Oh-Oeg Kwon

Department of Environmental Management, Shinil Junior College

ABSTRACT

This study was performed to investigate the contents of six heavy metals (Cd, Cr, Cu, Ni,
Pb and Zn) with respect to the particle sizes and depths in sediment collected at nine sites of
the lower Kumho river. The mean Cd, Cr, Cu, Ni, Pb and Zn contents in sediment of all sites
ranged from 1.59~5.32 mg/kg, 17.4~301.7 mg/kg, 23.2~399.9 mg/kg, 9.48~116.8 mg/kg, 31.1~294.1
mg/kg and 74.2~964.3 mg/kg, respectively. The highest heavy metal contents was generally found
to be Zn and lowest was Cd. The mean contents of heavy metal by particle sizes (1.0~0.5, 0.5~
0.25, <0.25 mm)was the highest in particle sizes less than 0.25 mm, but the coefficients of variation
was lowest in particle sizes less than 0.25 mm. Mean contents and coefficient of variation by depths
(0~5cm, 5~10 cm, 10~15cm) were generally found to be higher in the upper parts of sediment
than in the lower parts of sediment. Organic substances were found to be higher as the particle
sizes become more small. Moreover, contents of heavy metal increased with the amounts of organic
substances in sediment.

Keywords : Heavy metal contents, sediment, particle sizes, depths, coefficients of variation, organic

substances.
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Fig. 1. Sampling sites.
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Table 1. Results of water quality on each sampling site of Kumbo river during the period of sediment sam-

pling
Items Heavy metals (mg/l)
W.T. (C) pH DO (mg/l) {BOD (mg/!)

Sites Cd Cr Cu Ni Pb Zn
K, 5.3 7.2 3.62 38.2 ND** | 0.009 | 0014 | 0052 | 0.010 | 0.272
K. 41 7.3 1.80 425 ND 0.015 | 0018 | 0.025 | 0.018 | 0426
Ky 7.2 7.8 1.75 186.6 ND 0.014 | 0026 | 0.029 | 0.012 | 0.266
Ky 7.0 7.7 1.53 152.9 ND 0.032 | 0024 | 0021 | 0.021 | 0.258
K, 6.8 74 1.36 128.3 ND 0.026 | 0.019 | 0016 | 0.018 | 0.262
S 11.2 75 1.14 172.6 ND 0.016 | 0.028 | 0.011 | 0014 | 0.244
Sy 5.1 7.9 1.98 2104 ND 0.018 | 0.020 | 0.026 ND 0.215
Si 12.7 8.6 1.05 3852 ND 0.056 | 0.051 | 0.067 | 0.016 | 0476
S 6.9 8.0 0.98 150.6 ND 0.028 | 0.027 | 0.048 | 0.008 | 0.216

*W.T. : Water temperature, **ND : Not detected.
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Table 3. Mean contents of heavy metal in particle sizes of <1.0 mm on each sampling site in sediment of

Kumho river

(Unit : mg/kg, dry wt.)

. Elements Cd Cr Cu Ni Ph 7n
Sites
_

K 178 174 4638 95 311 742

K, 159 26.2 51.6 146 367 87.0

K 224 308 55.8 198 423 172.8

K, 492 191.1 2189 1164 85.1 7822

K- 353 95.8 232 157 50.2 75.7

S, 2.18 287 734 16.3 487 2433

s, 321 350 599 232 488 200.1

s, 5.32 301.7 399.9 116.8 204.1 964.3

S, 2,84 788 768 676 503 296.5
G wlEEs Sl v FLo] L 9 2132l Ky(FaamA A wot Kehska A o4 2
Aol falo] W7 WFoleh ARET pHE 72 #E Webo] B AL FEEL gashs A4
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Table 4. Mean contents of heavy metal in particle sizes of <1.0 mm with respect to the depths in sediment
(Unit : mg/kg, dry wt)

of Kumho river

. Cd Cr Cu
Sites
Upper Middle Lower Upper Middle Lower Upper Middle Lower
K, 15 1.9 1.9 16.6 186 17.2 38.7 52.1 49.6
K, 1.6 1.7 14 45.9 18.2 14.4 76.5 48.2 300
K, 1.9 2.4 2.5 20.6 32.3 385 42.6 62.5 62.4
K, 4.3 5.1 5.3 116.8 2589 197.7 158.1 283.9 214.6
K, 3.7 35 34 25.2 24.5 279 254 20.7 234
S, 1.8 23 2.4 19.9 25.1 41.0 33.8 54.3 131.9
S, 3.0 3.0 3.6 28.8 344 420 534 57.1 69.2
S, 5.8 5.1 5.0 420.7 296.6 187.7 622.2 380.6 197.0
Ss 2.8 2.8 3.0 74.9 78.7 82.7 789 75.9 75.7
Sites Ni Pb L Zn
Upper Middle Lower Upper | Middle Lower Upper | Middle | Lower
K, 10.5 105 74 378 28.8 26.7 93.5 74.0 55.2
K, 21.6 13.4 8.7 42.5 37.2 304 121.7 73.6 65.5
K, 17.3 19.7 22.6 355 46.3 451 142.1 193.8 182.4
[\ 73.2 155.7 120.2 78.6 89.7 86.9 631.7 1129.0 936.6
K. 164 149 157 519 48.9 49.8 81.3 755 70.4
Sy 10.7 13.8 24.5 433 59.8 429 197.7 264.4 267.7
S, 21.2 223 26.0 31.8 53.9 60.9 181.1 1725 24.68
Sy 140.4 98.5 111.3 439.1 269.6 1735 1238.0 887.1 767.8
‘ [ [
Sa ] 654 1 64.2 73.3 55.7 49.8 454 327.0 284.1 278.5
mg/kg, Cr 197.7 mg/kg, Cu 214.6 mg/kg, Ni 120.2 360 .
mg/kg, Zn 9366 mg/kgo 2 7P Eqkon) Phi [ T T ,
~a n
S:@F ) A Hol 4} 1735 mg/kgo 2 744 Eohch 300}
= Ki(e3w)A Holl 4] Ni 7.37 mg/kg, Pb 26.7 mg
/kg, Zn 552 mg/kg, K.(Hi)A dola) Cd 143 B 0
mg/kg, Cr 14.4 mg/kg, Ks(7+3 )2 Hell 4 Cu 234 S |
mg/kgl & 7}Ab uglr} E i
N
Teddad #@yrgdad Figdeld e upsl = ‘
ko] Cde 3h&ollA| 318 mg/kgo & 7% = Cr, 2 ol b
Ni, Zn& F5old 2tz 87.5 mg/kg, 459 mg/kg, S 7 e, .
. e & tu
3504 mg/kg, Cug} Pbi= AdZollA] z+7z} 1255 mg/ . B \Qg Cr
Cr 1 p
kg, 907 mg/kgo = 7H A hebrt o] efirol A Ny
Cd, Cr, Ni % Zn2) gefo] Aol wls) 533 ) o
oM wobe e AN Hoo olE FF T T
Upper Middle Lower
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el AUAEE F3F5 WEASE Fig 5ol
chebigieh. Fig. 54 oF 5 ali= wuhsh o] 1]
AEd FFERES 4F0~5cmeld 77t Cd
47.1%, Cr 143.3%, Cu 143.1%, Ni 98.3%, Pb 136.6
%, Zn 106.8%°1™ %Z(5~10 cm)ol| 4} 7+2z+ Cd 38.
7%, Cr 118.3%, Cu 103.6%, Ni 104.6%, Pb 92.5%,

Sediment depths

Fig. 4. Mean contents of heavy metal with respect
to the depths in sediment of Kumho river.
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Table 5. Analytical values of ignition loss on each sampling site with respect to the particle sizes and depths

in sediment of Kumho river (Units : %)
Particle sizes 1.0~0.5 mm 0.5~0.25 mm <0.25 mm
depths sites Upper | Middle | Lower | Upper | Middle { Lower | Upper | Middle | Lower
Ki 105 124 12.0 138 13.0 11.2 16.9 15.7 15.2
K, 13.6 12.8 12.5 13.6 13.3 13.3 18.3 18.1 17.6
K, 16.1 159 15.7 17.9 17.1 16.9 21.0 20.8 20.1
Ki 314 30.6 29.4 38.7 39.3 36.5 41.7 44.2 39.5
Ks 15.5 15.2 14.6 16.8 16.1 15.8 184 17.7 17.3
5 11.1 133 11.0 12.6 16.1 11.8 154 16.5 15.8
Sy 13.8 13.8 15.1 13.8 13.8 15.5 139 13.6 15.8
83 19.3 19.1 ‘ 17.8 27.3 22.3 185 30.1 235 185
54 10.7 10.1 9.8 114 11.0 10.2 15.6 14.2 13.6
Mean 15.7 15.9 15.3 18.4 18.0 16.6 21.3 20.5 19.3
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