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Effects of Various Amendments on the Fractions of Cadmium in a Polluted Soil
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(1.College of Resources and Environment Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2.Key Laboratory of Soil Envi—
ronment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract: Amendments have been widely applied to remediate heavy metal polluted soils. In this paper, an experiment was conducted in
laboratory to study the effects of four different amendments on the fractions of Cd in a polluted soil. The main fraction of Cd was exchange—
able and its percentage was 35.2%~44.0% of the total Cd in soil. Addition of amendments increased soil pH to some extent, thereby affect—
ing the distribution of Cd fractions in the soil, with the order of #1>#4>#3>#2. Compared with the control treatment, the four types of amend—
ments remarkably reduced the exchangeable Cd concentrations and increased the residual Cd concentrations after 35—days incubation, at
slight pollution of Cd (1 mg-kg™) and high Cd concentration (10 mg-kg™), on the contrary, the exchangeable concentrations increased and
the residual concentration reduced at Cd contaminated soil of 5 mg-kg™. During the process of incubation, carbonate—bound Cd and Fe—Mn
oxide—bound Cd scarcely transformed. As the experiment carried on, the exchangeable Cd concentration increased at first and reduced after—
wards, oppositely, the residual Cd concentration firstly reduced then increased but reduced overall. Carbonate—bound, Fe—Mn oxide—bound
and organic—bound Cd did not transform as much as exchangeable and residual Cd. In other words, the transformation of Cd fractions caused
by the amendments was mainly between exchangeable Cd and residual Cd, and this led to the decline of Cd bioavailability.
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Table 2 Basic physical and chemical properties of the amendments
R o0 VA /- VA S T VN T 1)
ik ot g-kg’  grkg? ogekg? grkg mgekg?
1 10.99 0.37 0.302 22.98 31.6 ND
2 8.26 5.15 0.371 20.98 100.4 ND
3 7.86 11.54 0.492 17.96 137.8 ND
4 9.23 0.056 0.206 14.97 3.12 ND

7 :ND, not detected , AKG H
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Table 1 Basic physical and chemical properties of the soil
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Slg kg Sifilg kg AHLT/g kg 2Afiimg kg

SEpE + 0~20 cm 7.53 1.19
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Table 3 Distribution of Cd fractions in the polluted soil

Cd 15k Fimg-kg' TR HL/mg-kg'  BRERERZE A A/mg- kg

BRER AN EE 5 B mg - kg™

FHURS AR me kg FRES/mg kg

1 0.352+0.011 0.192+0.000
5 2.095+0.004 0.844+0.026
10 4.400+0.226 1.720+0.057

0.223+0.005 ND 0.232+0.007
0.726+0.023 ND 1.335+0.007
1.545+0.008 0.023+0.002 2.312+0.176

1 :ND, not detected , K46 H1 o
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Figure 1 Effects of amendments on pH of the Cd polluted soil
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Figure 4 Cadmium fraction transformations in soils
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