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Effects of Drying and Heating on the Chemical Species of Heavy Metals in Lake Chungcho
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The chemical forms of Cd, Cu, Pb, and Zn were analysed by sequential extraction
technique to evaluate the effects of drying and heating of dredged sediments from
Lake Chungcho. The most abundant fraction of Cd, Cu, and Zn in the wet and
untreated sediment was organic/sulfidic fraction that is stable in reducing
environment such as the bottom condition of Lake Chungcho, while Pb dominated in
residual fraction. This means that the source of Cd, Cu, and Zn in the Chungcho lake
sediment is related to the organic degradation and Pb to the erosion from surroun-
ding rocks.

With drying and oxidation by dredging, heating treatment, and disposal of the lake
sediment, the chemical forms of studied metals changed greatly from organic/
sulfidic fraction to adsorbed and reducible fractions which are more labile in oxy-
genated environment. Organic/sulfidic fraction of Cd, Cu and Pb in the wet sediment
was transformed with drying and heating treatments to the labile ones like
adsorbed and reducible fraction, but Zn to carbonate and reducible fraction.
Heating of the sediment at 320°C greatly increased the labile fraction of Cd and Cu,
while that at 105°C for Pb and Zn.

It is believed that the increase in labile forms of heavy metals in the sediments by
drying and heating is caused by the contact with oxygen during drying and heating
and by the increase of pH of the pore water at the expense of organic/sulfidic
fraction. It is concluded that the drying and oxidation currently used in the
treatment of dredged sediment can increase labile forms of heavy metals in the
sediment, and the potential of the metal availability from the sediment.

Key words : chemical form, sequential extraction, drying, heating treatment, labile
form, metal pollution
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Fig. 1. Geographical location of sampling site in Lake
Chungcho.
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adsorbed form, carbonate form, reducible form, organic/
sulfidic form, residual forme] Zz+7z} 4.0, 9.6, 3.5, 54.7,
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3.5, 24.1, 31.9, 40.0%°]", Zn< 7Z+7} 1.1, 0.3, 5.9, 48.3,

Table 1. Physico-chemical characteristics and total metal
concentrations of untreated surface sediment
from Lake Chungcho.

Contents
pH 6.4
Water content (%) 68.2+0.1%
Ignition loss (%) 12.0+0.2
Total nitrogen (%) 0.4+0.0

Sediment texture Particle size distribution (%)

Sand 7.0
Silt 67.2
Clay 25.8
Heavy metal Concentration (mg kg ™)
Cd 26+0.1
Cu 44.0+0.7
Pb 37.0£2.0
Zn 141.3+2.7

dstandard deviation

100.0
80.0 I
g 60.0 |
5 I
© 400 L
0.0 wet 25 105 320 550
Temperature (°C)
100.0
80.0 I
g 60.0
o) | — I
o 40.0
20.0 —
OO 1 — L 1 L —1 1 —

wet 25 105 320 550

Temperature (°C)

259 5

Cu (%)

337

=~
&

]

o2

B s}

ot
o

M

44.4%=2 A 47}A) 173 AefellAl g3t
organic/sulfidic forme] w]g-o] =9k}

2 Az - A F F3%e) 2AF

Cd, Cu, Zn& A2 A organic/sulfidic forme] 717
wsreh 2 £x 0ol wel of o] Folmw
adsorbed form=} reducible form2] E-<FA3t 3jel7}
olxlom AL JehA ¢k B9l residual form2]
gtgko] =9)t}. Pb: carbonate form=} reducible form<]
ekl Z7hsileh

Az, 1A F 24 348 2NN 54 e
I 23 3 A8 Fig. 20 HeRf ik

(1) cd

A L= wE 24PN E Fgu)E B 25°C A
2 A) 2| A adsorbed form, carbonate form, reducible
form, organic/sulfidic form, residual forme] Z}z} 15.2,
9.7, 3.2, 52.8, 19.1%°]™, 105°C || A|8dA= 22.4,
10.5, 15.4, 23.8, 27.9%<c}, = 25°C¢} 105°C A=
o] 4] organic/sulfidic forme] B]&o] yro}x| 1 adsor-
bed, reducible form¢] H]&-o] =o}x|™, carbonate form

o W& A9 W7} AT 320°C A ARl M L

100.0
80.0 :l

60.0—

40.0—

20.0—

0.0 wet 25 105 320 550

Temperature (°C)

100.0

80.0

Zn (%)

0.0 . - . .
wet 25 105 320 550

Temperature (°C)

W Adsorbed Metal

[ cCarbonate Metal [JReducible Metal

[OOrganic / Sulfidic Metal M Residual Metal

Fig. 2. Fractional composition of Cd, Cu, Pb and Zn after drying and heating of surface sediments from Lake Chungcho.
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Chungcho.
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after drying and heating of surface sediments from Lake
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