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Effects of Soil Chemical Properties on the Distribution and Forms of Heavy Metals

in Paddy Soils near Zine Mines.

Hae-Nam Hyun®,

Sun-Ho Yoo™ *

SUMMARY

A study was conducted to determine the influence of soil chemical properties on the distribution and forms
of cadmium (Cd), lead (Pb), copper(Cu) and Zinc(Zn) in paddy soils near zinc mines. A sequential extraction
procedure was used to fractionate the heavy metals in soils into the designated from of water soluble, exchangea-

ble, organically bound, oxide/carbonate, and sulfide/residual.

The predominant form of Cd, Pb, Cu and Zn in the soils was found to be sulfide/residual form. Oxide/carbonate
Cd and Pb and organically bound Cu were high, while exchangeable Pb and Cu were very low. Water soluble
Cd, Pb and Cu were not detected in the soils. The percentages of the heavy metals content in exchangeable
fractions were inversely correlated with those in sulfide/residual fractions in the soils.

Exchangeable Cd and Zn and the oxide/carbonate Pb were shifting to the sulfide/residual form with soil

depth and the chemical forms of Cu were not changed.

Organically bound Cu was positively correlated with soil organic matter content but Cd, Pb and Zn were
not. The percentages of Cd, Pb and Zn content in exchangeable forms decreased with soil pH, while those
in oxide/carbonate and sulfide/residual forms increased with soil pH. The amounts of oxide/carbonate and sul-
fide/residual forms of pb were higher than those of Cd and Zn at same soil pH.
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Table 1. Distribution of heavy metals in paddy soils near zinc
mines Unit © mg/kg
Range Water Excha- Organically Oxide/ Sulfide/ Sum of
"~ soluble ngeable bound cabonate residual fractions
Cd
Min. - 0.05 0.25 0.30 045 1.30
Max - 1.30 1.05 12.00 1650  28.05
Mean - 0.44 0.51 2.05 246 545
Pb
Min. - 0.95 1.00 2515 3265 637
Max - 57.25 104.50 2300.00 823.00 3283.6
Mean - 7.93 12.70 2284 16725 4162
Cu
Min. 0.40 9.25 3.00 755 2045
Max - 220 11550 84.00 319.00 487.25
Mean - 0.68 30.06 1771 5830 106.7
Zn
Min. 0.1 05 2.6 204 2260 2674
Max. 2085 490.1 182.0 769.0 76500  8987.0
Mean 248 1547 34.7 1485 8500 12120
AN oldB Tl ol Cdel §7)d

dtol morvhar & bt £ 8 gl U] Moel-

Aol 7F A
BE Bl Agd 3 f715 3 Phe) #xu)
B A won, (e Qued L gai-g
frelel pfifes A7 40~60% 2H = ol
(29 2). 58, AstE—wuoles B i
Exch, fraction
E. 1 1 1 !
Org. bound fraction
>
L
2.
g 1 1 t L L
g Ox. /car. fraction
= :
‘1 e | . L MY
Sul./res. fraction
1 . : 1 P I‘ 1 i
1 15 30 45 60 75 90
Cd fraction(g)
Fig. 1. Dotplots of exchangeable, organically bound, oxide/carbo-

nate and sulfide/residual Cd fractions in paddy soils near

zinc mines.
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Fig. 3. Dotplots of exchangeable, organically dound, oxide/carbo-
nate and sulfide/residual fractions in paddy soils near zinc

mines.

Table 2. Simple correlation coefficients among different fractions

of heavy metals in paddy soils near zinc mines

. Oxide/
Fractions Water sol.  Exch.  Org bound .
residual
Cd
Org. bound 0.362*
Oxide/carbonate —0.670**  -0.188
Sulfide/Residual —0.196** —0.258 —0.014
Ph
Org. bound 0.048
Oxide/carbonate —0.106 0.973**
Sulfide/residual —0092  —0964** —0978%*
Cu
Org. bound 0.655™ *
Oxide/carbonate —0.177  —0209**
Sulfide/residual —0470  —0679** —0.087
Zn
Exch. 0644**
Org. bound —0341%* —0482* *
Oxide/carbonate  —0.384** —0434**  0912**
Sulfide/residual ~ —0.398** —0.608** —0.297 -0.387*
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Fig. 4. Dotplots of exchangeable, organically bound, oxide/carbo-
nate and sulfide/residual fractions in paddy soils near zinc

mines.
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Table 3. Simple correlation coefficients among the sums of Cd,

Pb, cu and Zn fractions in paddy soils near zinc mines.

Cd Pb Cu

0.729* *
0.887* *
0.500* *

Pb
Cu 0.848% *

0.939* * 0.661**
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Range pH Organic matter CEC
g/kg cmol(p+) /kg
Min. 45 46 7.8
Max. 8.0 59.7 136
Mean 58 322 9.8
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