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Abstract

The Hg, Cd, Cu, Pb, Mn, and Zn in bottom sediments of han river and their tributaries
were analyzed to evaluate the seasonal variations of heavy metals. Leaching tests were also
performed for estimation of availability of heavy metal retention in sediments. Sediments of
Anyang stream showed the highest concentration of heavy metal in the sediment samples.
Heavy metal concentration was heavily depended upon the heavy metal source of tributaries
of Han river and particle distribution. Clay and silt had higher concentration of heavy metals
than very fine sand and fine sand due to difference of retention capability of heavy metal.
The highest concentration of heavy metal was observed at spring season, but significant
variations of heavy metal concentration was not observed in bottom sediments irrespective of
sites investigated. Heavy metals and ignition loss showed positive relations, and higher
relationships with p-value <0.01 were observed between copper and lead, copper and zinc, and
copper and mercury. Leaching of heavy metals from the bottom sediments was heavy
depended on the pH condition of leaching test, and leachated fraction increased with decrease

of the pH.
Keyword : Heavy metal, bottom sediment, Han river, clay & silt
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Figure 1. Sampling sites for determination of
heavy metal concentration.
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Table 1. Seasonal contents of ignition loss in
silt & clay(<62um) sediment in tribu-
taries  [unit %, Mean*standard
deviation]

Season

Sites
Spring  Summer Fall

Wl 88%+08 104+1.1 96=%1.1
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Joongrang J2 114%*19 77108 108*21
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Figure 2. Heavy metal concentration in bottom sediments of tributaries of the Han river.
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Figure. 3. Heavy metal concentration in bottom sediments of confluence between tributaries and Han

river.
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Table 2. Seasonal variation of heavy metal concentration in bottom sediments of tributaries and

confluence of Han river [unit

; mg/kg dry weight base, Mean ¥ standard deviation]

Heavy| o Tributary Stream+* Confluence Points**
Season
Metal w T ] A H-W H-T H-J H-A
Spring | 0.145+0.01 | 0.291+0.05 |0.475%0.01|0.435+0.01|0.187 £0.02]0.174=0.01 | 0.536£0.02|0.209£0.01
Hg | Summer | 0.105%001 | 0.24530.05 |0.371£0.01 [0.308 +0.01 | 0.14+0.02 |0.20470.01|0.604 0.01|0.152%0.01
Fall 0124002 | 0.192£0.06 10.24910.01]0.341 =0.02| 0.15£0.01 |0.19470.01|0.713+£0.01{0.255£0.01
Spring | 0.781:0.02 | 0.654£0.02 [0.667£0.02| 1.77+0.01 |0.902%0.01|0.427£0.01{0.597 £0.01 |0.908 =0.02
Cd | Summer | 06492003 | 0592001 | 0.72%0.02 | 1.36::0.01 {0.872£0.01|0.633£0.02{0.774£0.01|0.956+0.01
Fall 0.73£0.02 | 0639£0.020.771 0.03, 1.35£0.01 |0.853+0.01|0.661 +0.01{0.695+0.01| 1.40+0.01
Spring | 728+93 | 1234+45 | 1296132 | 2045158 | 27067381 126021 | 1458%3.1 | 170.7£4.2
Cu | Summer | 52776 | 830%39 | 707+12 | 1454+43| 2615134 | 927+31 | 121.2£32 | 111.3£21
Fall 673%54 | 09F48 | 1228139 | 1846766 | 2562F45 | 805122 | 1731143 | 1681123
Spring | 409753 | 424%33 | 467138 | 1526737 | 404%21 | 30549 | 504+33 | 70.1+32
Pb | Summer | 546x62 | 449141 | 429£3.1 | 837%41 | 3H2+22 | 41.3+12 | 418136 | 58729
Fall 701737 | 488%£51 | 61.6=3.7 1 1600371 50.1731 | 525719 | 805742 | 904+4.1
Spring | 3399+102 | 3544182 | 4999441 1381.74100 3904139 | 3857342 | 356.2£5] | 385.3£2.7
Mn | Summer | 3133+97 | 371.9%49 | 371.3+71 | 3479+39 2502142 | 311.112.8 | 2987%6.2 | 330.8+4.2
Fall PRA5ERE | 3447+57 1 5332135 2966+48 3157138 | 3504+3.1 | 320137 | 300.3E7.7
Spring | 2227+7.7 | 3395192 3022188 | 6397154 1 3978177 | 3414121 | 4553141 | 4005+58
Zn | Summer | 1977257 | 2655%83 | 221.2+45 | 6356155 311.5+9.3 | 2086£55 | 327.0£3.7 | 3160+47
Fall 2420+45 | 3272470 | 362355 | 528665 3708+7.8|3715+51 14945148 | 5304+39

* W, T, ] and A mean Wangsook, Tan, Joongrang and Anyang stream, respectively.

#+ H-W, H-T, H-J and H-A mean confluence points between han river and tributary streams located in the

mainstream of Han river
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Table 3. Correlation matrix of heavy metal concentrations of the bottom sediment by tributaries and

confluence of Han river

Hg Cd Zn Mn Pb Cu
Hg 1.00000
Cd 0.19641 1.00000
Zn 0.25307 0.75827 1.00000
Mn 0.00222 -0.06889 -0.02924 1.00000
Pb 0.14125 0.74136 0.70369 -0.01239 1.00000
Cu 0.71847* 0.64266 0.64266 -0.7670 0.66997 1.00000
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Figure 5. Results from regression analysis between ignition loss and heavy metals in bottom
sediments of tributaries and Han river.
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20 24 & % o 2632 0.013 3978 0.830
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in the sediments

P-1 : the pH of leachated solution after the first leaching test

P-2 : the pH of leachated solution after the second leaching test
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