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Distribution of cadmium in soil water—stable aggregates in farmland surrounding a smelter

YU Hong—yan, RUAN Wen-quan, YANG Guang—long

(School of Environment and Civil Engineering, Jiangnan University, Jiangsu Wuxi 214122, China )

Abstract: Soil samples were collected from the surface layer of farmland around a smelter and divided into four different sizes of water—sta—
ble aggregates by wet—sieving. Cadmium( Cd ) fractions and soil physicochemical properties of bulk soil and soil aggregates were measured.
Correlation between Cd fractions and physicochemical properties were also analyzed. Content of total Cd in bulk soil was averagely 3.77 mg-
kg™. The main Cd fraction was residual fraction, followed by potentially available fractions. All Cd fractions were enriched in the silt and
clay fractions, but little Cd was found in microaggregates. Considering the mass weight of aggregates, total Cd and various Cd fractions were
mainly distributed in 2000~250 pwm macroaggregates and microaggregates. The main factor affecting the distribution of total Cd was soil or—
ganic carbon, whereas the distribution of exchangeable Cd and Cd bound to iron and manganese oxides was primarily affected by CEC.
These results suggest that the existence of potentially available Cd fractions in the 2000~250 pwm macroaggregates would result in high pol-
lution risk, and that combing physical fractionation of soil particles and chemical fractionation of Cd could provide better understanding of
the nature of Cd pollution.
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Figure 1 Distribution of Cd fractions in bulk soil and aggregates
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Table 1 Aggregate mass distribution and physical and chemical properties of bulk soil and aggregates

S3HrIH Analysis item Ji 1 Bulk soil ISR Aggregates Pl
> 2000 pm 2000~250 pwm 250~53 wm <53 um Recovery/%
PSR H Aggregate mass/% — 19.18(1.14)b 32.65(2.01)a 33.74(1.28)a 12.77(1.30)c 98.33(0.62)
SOC/g-kg™! 14.39(0.28)b 14.31(0.49)b 16.13(0.62)a 11.48(0.39)c 16.43(0.29)a 97.13(2.44)
TN/g kg 1.26(0.06 )ab 1.37(0.04)a 1.39(0.05)a 1.09(0.08 )be 0.89(0.10)c 95.27(1.39)
pH 6.76(0.18)b 7.23(0.09)a 6.86(0.05)ab 6.74(0.13)b 7.23(0.09)a 101.01(1.84)
CEC/emol -kg™ 18.18(0.72)b 13.20(0.37 )¢ 16.89(0.13)b 17.12(1.32)b 31.75(1.57)a 98.43(1.85)

T A6 5 PO EIRRIEEE (n=3 ) s WA TREFOR K — MW 00 H AE A AR IRZ G0 P AT 225 (P<0.05) . T,

Note: Data in brackets denote standard errors of means(n=3). Different letters within a row indicate significant differences between aggregates(P<0.05).

The same below.
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Table 2 Distribution of Cd fractions in bulk soil and aggregates

Cd FE4 Cd fraction J&i -+ Bulk soil IR Aggregates A% Recovery/%
> 2000 wm 2000~250 pm 250~53 wm <53 pm

EXC-Cd/mg-kg™ 0.30(0.01 )ab 0.27(0.04)b 0.29(0.01 )ab 0.29(0.02)b 0.37(0.03)a 96.47
CA-Cd/mg-kg™ 0.76(0.03 )a 0.71(0.03)a 0.73(0.03)a 0.67(0.04)a 0.78(0.04 )a 92.25
R,05-Cd/mg kg™ 0.56(0.04)b 0.53(0.05)b 0.55(0.02)b 0.52(0.03)b 0.74(0.06)a 98.61
OM-Cd/mg-kg™ 0.42(0.06 )ab 0.34(0.03)b 0.52(0.07)a 0.33(0.06)b 0.50(0.02 )ab 99.29
RES-Cd/mg-kg™ 1.73(0.04)b 2.12(0.06 )a 1.77(0.04)b 1.28(0.08 )c 2.01(0.03)a 96.85

Cd/mg kg™ 3.77(0.14)b 3.97(0.10)b 3.87(0.04)b 3.09(0.12)c 4.40(0.14 )a 96.31
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Figure 2 Mass loading of Cd fractions in soil aggregates
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Table 3 Correlation coefficients(R ) between physical and

chemical properties and Cd fraction content of aggregates

CdIES ik VL5 Physical and chemical properties
Cd fraction SOC/g-kg"  TN/g-kg'  pH  CEC/cmol kg
EXC-Cd/mg-kg™ 0.507 -0.853 0.366 0.999%*
CA-Cd/mg-kg™ 0.820 -0.290  0.360 0.685
R,05-Cd/mg-kg™ 0.632 -0.765 0.556 0.972%*
OM-Cd/mg-kg™ 0.872 -0.129  0.112 0.573
RES-Cd/mg-kg™ 0.734 -0.134  0.857 0.211
Cd/mg-kg™ 0.906* -0.170  0.775 0.579

T *P<0.05;#%P<0.01,
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