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Tab.1 The physical and chemical properties of the soil samples
pH TOC
(em) (%) (%) (%) H,0" CaCl,"" (%) G50
> 200 54.9 37.9 7.2 8.20 8. 08 0.20 13.48
30 60 38.1 39.8 22.1 7.31 7.11 1.52 18.45
30 60 23.4 51.9 24.7 6.25 6. 14 1.58 16. 84
* pH 6. 81, / 1/100 (g/ ml)
# % 0.01MCaCl, pH 5. 80, / 1/1 (g/ml)
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T . S . W
K
CS: K{lx Cw (4)
Cs (nglg), Cu ( pg/ ml)
S= (Kax Cv) X (Dsx Vy) (5)
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V)
Cu:
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Fig. 1 The absorptive isotherms of Pb (1a) and Cd (1b)
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Fig.4 The maximum permissible level of Cd Fig.5 The maximum permissible level of Pb &

for the three soil samples (simulated values) Cd for Beijing Loam (1 ppm initial consistence)

Tab. 2 The criteria of the three soils with the natural pH value and 1 ppm initial Pb & Cd

2

(measured values)

1 ppm

pH 1 ppm

pH

pH Pb Cd
( ) (mg/kg) (mg/keg)

8.20 787.0 5.9

7.31 107.9 4.4

6.25 812.8 5.8

(D) ,
(2) 1g/100 ml ,
, 1.3 g 0.5ml )
, 2 pH 1 ppm
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3 “ " (mg/ke)
Tab.3 The environmental quality criteria of soil elements recommended by

“Research Group of Environmental Capacity of Soil”

1.3 0.3 0.6 0.5 0.6 2.3 0.5 1.57 1.31 0. 67

500 575 345 287 342 300 250 300 300 230

4

The environmental quality criteria of soil elements constituted by some countries

(mg/kg) (kg/ ha)

( ) (‘emole/ kg)
(mg/ kg) (mg/ kg) (mg/kg) (mg/kg) > 12% <12% <5 515 >15
50 300 60 + 20 100 100 500 1000 2000
1 3 1( ) 1.6 5 2 1 5 10 20
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DEVELOPMENT IN THE QUALITY CRITERIA OF
LEAD AND CADMIUM FOR THREE TYPES OF SOIL

Dong Shuangshuang Chen Jingsheng
(Dep artment of Urban and Enviromental Sciences, Peking University, Bejing 100871)

Abstract

At present, a major problem in site remediation is frequently the lack of appropriate stan—
dards for chemicals in soils. While there are a few standards of organic and inorganic materials
for exposure routes in waste treatment such as direct ingestion of soil, no standards are applica—
ble to prediction of groundwater contaminated by metals. In this research, the “Equilibrium
Partitioning” method is applied to study the adsorption capacity of trace elements (lead and cad-
mium) to the unsaturated zone in Beijing and Tangshan City. The partition coefficients (K,) for
lead and cadmium are computed from the percentage of metal absorbed K. = (fraction
absorbed)/ (1= fraction absorbed) X 100, and the maximum levels of metals in soil, for which
the equilibrium soluble metals do not exceed the drinking water standard, are calculated from K,
(C=K.,x C,, C: the maximum concentration, C,: drinking water standard) .

The conclusions are as follows: 1. The percentage of lead or cadmium absorbed obviously
depends on pH values. The curve, which is S—shaped, can be fitted with the follow ing function:
F(x)=ax e™/(1+ ax e"); 2. The shapes of the logarithmic maximum metal permissible values
in soil depending on pH values are linear, and the maximum metal permissible values in soil at
certain pH values can be calculated with the regression formulas; 3. Different soils have differ—
ent “maximum metal permissible values” ( criteria), to which the soils” physical and chemical
properties are decisive factors; 4. Given the same conditions, lead has higher concentration

without causing an exceedence of the drinking water standard than cadmium.

Key words groundwater, soil quality criteria, lead, cadmium



