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Abstract

For the survey of water pollution, several heavy metals were analyzed in the sediment of
the Han River from March 20 to April 22, 1989.

The results were as follows :

1. The respective ranges of heavy metal concentrations of Cadimium, Lead, Copper, Zinc and
Manganese found in the sediments of the Han River were 0.32~241 ug/g, 15.80~129.64
ug/g, 13.82~372.36 pg/g, 58.40~92540 ug/g, 271.50~668.30 pg/g.

2. In the sediment of inflow site Jung Rang Chon the contents of Lead, Copper, Zinc were
the highest among other sampling points and An Yang Chon, the contents of Cadmium,
was the highest among other sampling points and Wang Sook Chon, the contents of Ma-
nganese, was the highest among other sampling points.

3. Through all sampling points general trend of heavy metal contamination showed the hi-
ghest in Zinc, the next Manganese, Copper, Lead and Cadmium respectively.

4. The higher amount of heavy metal was found in the finer particles of sediment.

5. The amount of Cadmium and Lead of the Han River water was below the standard of

environmernt.
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Fig 1. Sampling sites in the Han River.
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Table 1. Sampling area.

Sampling Area

Site
. Pal Dang the mouth of a river

ot

. Wang Sook Chon the mouth of a river
. Tan Chon the mouth of a river

. Jung Rang Chon the mouth of a river
. Pan Po Chon the mouth of a river

. Uk Chon the mouth of a river

. Bul Kang Chon the mouth of a river
. An Yang Chon the mouth of a river

[E=Te BN e S A e

. Nan Gi a Sewage disposal plant

—
<o

. An Yang a Sewage disposal plant

—
—

. Chang Nung Chon the mouth of a river

Fig 2. Ekman grab
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Fig 3. Water Sampler.
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Table 2. Concentration of heavy metals on each sampling area of Han river. (unit - mg/l)
Area Concentration Cd Pb Cu Zn Mn
Pal Dang the mouth of a river ND 0010 0.006 0.007 0.028
Wang Sook Chon the mouth of a river ND 0.019 0.017 0.029 0.052
Tan Chon the mouth of a river 0.001 0032 0025 0.048 0.222
Jung Rang Chon the mouth of a river 0.001 0.021 0.045 0.123 0.310
Pan Po Chon the mouth of a river 0.001 0.033 0.011 0.012 0.092
Uk Chon the mouth of a river 0.001 0022 0.013 0.019 0.008
Bul Kwang Chon the mouth of a river 0.001 0.026 0011 0018 0.130
An Yang Chon the mouth of a river 0.001 0.025 0.039 0.106 0.334
Nan Gi a sewage disposal plant 0.002 0.024 0.035 0.053 0.112
An Yang a sewage disposal plant 0.002 0.035 0.055 0.164 0.178
Chang Nung Chon the mouth of a river 0.001 0.043 0.017 0015 0.076
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Table 3. Concentration of Cd on each sampling area particle sizes in the sediment of the Han River.

(unit © ug/g dry wt)

Station Sediment(mesh) Area 1 2 3 4 5 Meant SD
100 0.300 0.300 0.300 0.325 0.350 0.315+ 0.022
Pal Dang Chon .
230 0.450 0413 0.413 0.575 0.950 0.560+ 0.228
100 0400 0.575 0.400 0.375 0.375 0425+ 0.085
Wang Sook Chon .
230 0.495 1.100 0.480 0.450 0.510 0607+ 0276
. 100 1.600 1.550 1.400 1.000 1.450 14004 0.237
Tan Chon .
230 1.650 1.600 1.500 1.600 1.540) 1.578% 0.058
100 1.950 1.800 1.875 1.425 1.625 1.7354: 0.211
Jung Rang Chon _ . .
230 2.100 1.925 2.008 1.320 1.678 1.806+ 0.314
100 0625 0.525 0475 0.675 0.599 0.560 £ 0.086
Pan Po Chon .
230 1.170 0.945 0.945 1.035 1.100 1.0394 0.098
100 1.150 1.000 1.350 1.450 1400 1.270+ 0.189
Uk Chon
230 1.350 1.250 1.400 1.560 1.490 1410+ 0121
100 1.150 1.300 1.150 1.350 1.350 1.260+ 0.102
Bul Kwang Chon , N N
230 1.500 1.500 1.300 1.440 1.370 1422+ 0.087
100 2200 1.800 2.050 2.700 1.900 21304 0.353
An Yang Chon ) )
230 2450 1.950 2.300 2.900 2450 24104 0.342
. 100 1.050 1.100 1.300 1.300 1.100 1.170+ 0.120
Nan Gi Sewage _
230 1.440 1.944 1.860 1.920 1.800 1.793+ 0.205
100 2000 1.600 1.600 1.625 1.950 1.755% 0.202
An Yang Sewage
230 2035 1650 1.740 1.680 1.740 1.769+ 0.154
100 1.300 1.500 1.250 1.000 1.000 1210+ 0.213
Chang Nung Chon
230 1.320 1.560 1.620 1.560 1.380 1.488+ 0.130
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Table 4. Concentration of Pb on each sampling area particle sizes in the sediment of the Han River.

(unit - ug/g dry wt)

Station Sediment(mesh)  Area 1 2 3 4 5 Meanzt S.D
100 1123 17.38 17.88 14.23 18.30 1586+ 3.018
Pal Dang Chon
230 2235 26.25 2875 2400 49.93 3026+ 11.259
1€ 2925 30.10 29, 28. 29.5 2041+ 0556
Wang Sook Chon 'X) 9 0. 60 2858 9.50 941+ 0.556
230 34.87 43.88 35.88 39.66 37.03 38264 3613
100 56.00 63,70 36.20 5325 36.65 4956+ 12.852
Tan Chon .
230 7595 10350 70.13 7490 8.75 3065+ 13.149
100 12990 10410 7.75 9813 7753 99.48+ 19.799
Jung Rang Chon . . R
230 13640 133.60 132.80 14170 103.70 12964+ 14914
100 6645 3373 3845 5170 36.55 4538+ 13.653
Pan Po Chon - -
230 8807 5324 54.95 7002 3760 64.78+ 14.588
Uk Chon 100 49.30 8115 87.85 4320 98.30 7196+ 24.348
230 9350 104.80 139.00 50.88 100.70 97.784+ 31.523
100 54.15 5390 58.65 50.75 60.90 5567+ 4.058
Bul Kwang Chon . i . o >
230 6820 63.60 70.35 65.85 73.75 69.35+ 2937
100 10230 7715 83.50 100.60 9440 9259+ 10.208
An Yang Chon . ~ o .
230 13480 97.05 11040 126,40 10940 11561+ 14.957
. 100 3245 37.85 4325 40.10 30.75 36.83F 5222
Nan Gi Sewage . ~
230 36.36 11.16 49.50 4878 4434 4403+ 5469
- 100 5235 6420 49.00 51.30 60.10 5039+ 6454
An Yang Sewage , _ . — . .
230 7139 82.05 59.15 5940 T7.80 69.96:+ 10.465
. . 100 25.15 35.15 27.10 36.25 39.10 3255+ 6079
Chang Nung Chon . ~ _ . .
230 28.50 35.10 32.76 49.56 40.74 37533+ 8140

Table 5. Concentration of Cu on each sampling area particle sizes in the sediment of the Han River.

(unit © pg/g dry wt)

Station Sediment(mesh) Area 1 2 3 4 5 Mean=+ S.D
00 1103 1540 1290 1445 1530 1382+ 1852
Pal Dang Chon
230 2145 2510 2023 2093 6205 2095+ 13042
100 4790 2280 4248 3910 3813 3808+ 9358
Wang Sook Chon 230 5022 3630 4632 4420 4378 4416+ 5082
T Chon 100 10340 11430 5005 8495 5505  8LS5% 28531
230 14490 17220 11860 13520 14350 14288+ 19446
100 36330 32550 35630 21350 19300 28832+ 78914
Jung Rang Chon
230 46360 37120 39980 24000 38720 37236+ 81882
100 6988 3635 4248 6175 4388 5087+ 14229
Pan Po Chon ”
230 11190 5981 6228 8280 5110 7358+ 24373
100 10480 9565 15180 5280 9810 10063+ 35195
Uk Chon 230 14570 16080 25030 6054 14860 15199+ 70644
Bul Kwang Chon 100 7355 6350 7755 6635 8340 7387+ 6889
230 9710 9540 10020 9305 10730 9861t 5512
100 22310 14170 18420 46000 21700  247.00= 128245
An Yang Chon 230 33680 20890 24740 47570 24600 30296+ 107428
o 100 4835 6945 7495 7050 6415 6548+ 10318
Nan Gi Sewage 230 3462 6426 7452 7554  O750 6926+ 22856
100 11860 13610 10150 10590 12070 11656+ 13634
An Yang Sewage 230 15680 17990 12780 12850 17790  15478% 25541
Chang Nung Chon 100 3340 4070 3300 4145 4000 3773+ 4165
230 309 3036 3402 4500 3804 3586+ 6137
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Table 6. Concentration of Zn on each sampling area particle sizes in the sediment of the Han River.

(unit - pg/g dry wt)

Station Sediment(mesh) Area 1 2 3 4 5 Mean+ S.D
Pal D Ch 100 44,35 66.78 54.85 62.13 63.90 5840+ 9.005
ang Lhon 230 7178 9290 7035 7190 18050 9749+ 47340
100 141. 138.50 146.40 135.30 140.00 14030+ 4.079
Wang Sook Chon 30 385
230 152.70 152.30 15140 146.20 150.00 15052+ 2628
Tan Chon 100 28200 34610 15850 23220 16800 23736+ 78.857
an 230 36100 49920 28440 33040 35620 36624+ 80.295
100 91730 84900 93380 54580 47550 74428+ 217.058
Jung Rang Chon
230 11350 92080 10510 62200 89820 925.40+ 195.269
100 213.10 137.30 139.00 240.80 140.10 17406+ 49.275
Pan Po Chon
230 324.10 181.80 189.20 25740 173.10 22512+ 64.637
Uk Chon 100 16050 17610 20760 14700 20060 17836+ 25.774
230 23930 26270 35570 17680  279.00 262.70+ 64.887
100 19530 20780 21620  184.10 23440 20756+ 19.338
Bul Kwang Chon
230 233.50 232.70 249.80 216.90 251.80 23694+ 14.297
100 534.40 416.80 488.80 989.50 541.00 594.10+ 226.552
An Yang Chon
230 706.00 49220 53540 10150 583.00 666.32+ 210.685
. 100 132.30 194.90 199.30 187.70 144.70 171.78+ 30.973
Nan Gi Sewage
230 11660 16940 19310 19190  166.70 16754+ 31.007
100 269.80 328.60 232.60 287.80 313.00 286.36+ 37.618
An Yang Sewage
230 28500 33820 23800 30400 33640 30032+ 41439
100 115.70 147.00 124.70 145.20 134.90 133.50+ 13.373
Chang Nung Chon
230 96.84 109.10 11140 137.60 123.10 11561+ 15428
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Table 7. Concentration of Mn on each sampling area particle sizes in the sediment of the Han River.

(unit * ug/g dry wt)

Station Sediment(mesh) Area 1 2 3 4 5 Meant SD
100 31830 48630 32780 37650 37200 376.18+ 66.773
Pal Dang Chon i
230 5565.00 650.00 470.50 599.00 535.00 54210+ 68480
100 52550 69230 66000 66000 74500 65656+ 81.085
Wang Sook Chon
230 54950 80500 61740 64960 72000 66830t 97.997
Tan Cho 100 544.50 528.50 36400 44750 347.50 44640+ 90.742
o 230 575.50 556.00 486.00 514.50 516.50 529.70+ 35.722
100 502.50 507.80 466.30 513.30 318.80 461,74+ 81997
Jung Rang Chon .
230 589.60 554.20 492.50 533.80 473.80 528.78+ 46.662
100 391.00 40880 440.50 475.30 483.00 43972+ 40216
Pan Po Chon
230 510.80 43920 49640 502.00 546.70 499.02+ 38.750
Uk Ch 100 343.00 283.50 316.00 758.50 362.50 412,70+ 195576
on
230 36300 36800 62000 80760 64800 561.32:+ 192.558
100 35950 35900 38900 35400 39350 37100+ 18678
Bul Kwang Chon
230 392.70 40150 389.00 367.50 41530 39320+ 17576
100 39450 463.50 402.00 445.00 502.50 44150+ 44.684
An Yang Chon
230 445.50 46900 43450 467.00 537.00 47060+ 39.868
. 100 442.00 451.00 512.00 479.00 272.50 431.30+ 92.881
Nan Gi Sewage
230 384.00 369.60 496.80 43260 27540 39168+ 81.842
100 282.50 303.50 251.00 238.50 282.00 27150+ 26.289
An Yang Sewage
230 27890 30300 26500 44700 28330 31544+ 74.792
100 41650 504.50 45550 498.00 42350 45960+ 40.830
Chang Nung Chon
230 363.00 372.00 405.00 427.80 417.00 39700+ 28256

R de $HVE ol

# 3 B 4

e

. BB, WAL, SER D HER

A TRPESB RES M, HREL
EBRATER, 129~134, 1985.

. BAERe | HE RBREER (BER

Bak) 1986.

C BRIREE  REREER 1986.

4. Mohammad Ajmal, MujahidA, Aham and

AzharA, Nomani : Monitoring of heavy

metals i the water and sediments of the

A, R

GANGA River, INDIA, Wat. Sci, Tech, 19
9) 1 107~117, 1987.

A2tk o] BELKE O
Tt AT, BETLAERER, FAEH

& 95~114, 1987.

. Masno, Yamamoto Watanabe : FliZ57= HE

W OER A, HE5E BIK. 24 159,
1982.

TS E I TN~ i M= e A T R

IR HERE S RPESE(@Zn, Cu, Cd, Ph4y
fi®} 1 J4HE. Korean J. Environ Agric

Vol. 5, No. 1, June, 1986.

CHRENE L NS B F R & ORI



KOREAN JOURNAL SANITAT. Vol6, No.1(1991)

93

10.

11

B BT BB B E SRR
GeDFEEREIZEAY 2 0F%e. BK & BEK,
Vol. 29, No. 12 1987.

e, SRR AR TR BGRE L b

of MohHysel ek W4, Sungkyun
Pharm. ], Vol. 1, pp. 43~52, 1989.

AR. Abemnaty, G.L. Larson and R.C. Ma-
thews JR. : Heavy metals in the surficial
sediments of Fontana Lake North Caro-
lina, Water Res., 13 . 351, 1984.
Polprasert C.: Heavy metal pollution in
the chaophraya river estuary, Thailand
Water Res., 16 1 775, 1982.



