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Behavior of Cadmium, Zinc, and Copper in soils.

1. Effect of Organic Matter Treatment on Adsorption of
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Abstract

Laboratory experiments were conducted to investigate the effect of compost and
humic acid treatment on adsorption of Cd, Zn, and Cu in soils. Three soils differing
in physical and chemical properties used in this experiments were Bonyrang (Typic
Udifluvents) SL, Gangseo (Aquatic Eutrochrepts) L, and Gyorae (Typic Distrandepts)
SiL.

Adsorption of Cd, Zn, and Cu on the soils followed Langmuir isotherm up to 75
ppm of initial concentration. The adsorption maxima of Cd, Zn, and Cu for the Bon-
ryang soil, the lowest in pH, organic matter content, and CEC, were the lowest of
the three soils. Although the Gyorae soil derived from volcanic ash was the highest
in organic matter content and CEC, the adsorption maxima of heavy metals for the
Gyorae soil were lower than those for the Gangseo soil of which organic content and
CEC were intermidiate. The adsorption maxima/CEC ratios for the Bonryang, the
Gangseo, the Gyorae soils were found to be in the range of 23~27%, 28~57%, and
11~14% respectively. The bonding energy constants of Cd, Zn, and Cu for the soils
were in the order of Gangseo>Bonryang>Gyorae soils.

The adsorption maxima of Cd, Zn, and Cu for the Bonryang soil increased with
compost treatment by 100~210%, 90~230%, and 130~2909% respectively, while little

difference was observed when the soil was treated with humic acid Bonding energy
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constants of Cd, Zn, and Cu for the Bonryang soil increased significantly with

compost treatment, and showed insignificant correlation with bumic acid treatment.
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Table 1. Physical and chemical properties of soils.

Exch. cations

Soil pH oM CEC Sand  Silt Clay
Ca Mg K
% e me /1008 —_— %
Gangseo L 6.7 2.1 4.6 1.0 0.37 11.6 43.7 31.8 24.5
Gyorae Sil 4.0 18.8 0.5 0.1 0.14 23.7 27.0 53.3 19.7

Bonryang SL 4.7 0.9 2.4

0.4 0.21 7.6 70.5 15.7 13.8
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Table 2. Chemical properties of the Bonryang soil treated with compost and humic acid.

Exch. cations

Treatment* pH oM CEC
Ca Mg K
% —— me/100g -
Compost A 5.7 1.8 5.5 1.4 1.22 10. 8
Compost B 6.8 2.2 6.7 2.1 1.40 11.8
Humic acid A 4.4 1.1 2.3 1. 4 0.21 8.2
Humic acid B 4.3 1.2 2.3 1.4 0.20 8.7

*Compost A; Treated with 3g of compost/100g soil
Compost B; Treated with 7g of compost/100g soil
Humic acid A; Treated with 0.2g of humic acid/100g soil
Humic acid B; Treated with 0.4g of humic acid/100g soil
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Fig. 1. Effect of shaking time on adsorption
of Cd**, Zn**, and Cu?* by the Bonr-
yang soil. Initial concentration 30ppm.
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Fig. 2. Langmuir adsorption isotherms for
Cdz+, Zn?*, and Cu?* adsorption on
the Bonryang, the Gangseo, and the
Gyorae soils.
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Table 3. Langmuir coefficients of Cd, Zn, and Cu on the Bonryang, the Gangseo and
the Gyorae soil.

Simple
Soil Slop Intercept correlation b b/CEC k
coefficient
mg/g % ppm~?
Cd
Bonryang  SL 0. 99 2. 47 0. 987 1.01 24 0. 40
Gangseo L 0.55 0.27 0. 998 1.82 28 2.04
Gyorae SiL 0. 68 1. 89 0. 998 1.47 11 0.36
Zn
Bonryang  SL 1.79 2.29 0. 999 0- 56 23 0.78
Gangseo L 0. 84 0. 54 0. 989 1.19 31 1.56
Gyorae SiL 1.15 9.57 0. 988 0.87 11 0.12
Cu
Bonryang  SL 1. 56 0. 87 0. 992 0. 64 27 1. 80
Gangseo L 0. 47 0.28 0. 995 2.13 58 1.68
Gyorae SiL 0.95 0. 50 0. 987 1.05 14 1.90
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Table 4. Langmuir coefficients of Cd, Zn, and Cu on the Bonryang soil treated with

compost and humic acid.

Simple
Treatment Slop Intercept correlation b b/CEC k
coefficient
mg/g % ppm~*
Cd
Original 0.99 2. 47 0. 987 1.01 24 0. 40
Compost A 0.50 0. 82 0. 998 2.0 33 0. 61
Compost B 0.32 0. 45 0. 995 3.13 47 0.71
Humic acid A 0.97 2.43 0.991 1.03 22 0. 40
Humic acid B 0.91 2.22 0. 992 1. 10 22 0.41
Zn
Qriginal 1.79 2.29 0. 999 0. 56 23 0.78
Compost A 0. 93 1. 09 0. 998 1. 08 31 0. 85
Compost B 0. 54 0. 59 0. 998 1.85 41 0. 92
Humic acid A 1.82 2.02 0. 992 0. 55 21 0. 90
Humic acid B 1.75 1.97 0. 998 0. 57 20 0. 89
Cu
Original 1. 56 0.87 0.992 0. 64 27 1. 80
Compost A 0.68 0. 56 0. 996 1.47 43 1.21
Compost B 0. 40 0. 46 0. 998 2.50 67 0.87
Humic acid A 1. 58 0.83 0. 996 0. 63 24 1.92
Humic acid B 1. 56 0. 89 0. 993 0. 64 23 1.75
FHE 121 2 0.87ppm ez 23 widedE o
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