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Effects of Organic Matter on the Stabilization Process of Added Cadmium and Lead in Red Soil and Black Soil
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Abstract: The stabilization processes of cadmium (Cd) and lead (Ph) in single and comhbined metal—contaminated red soil and black soil of
China were studied. Effects of content of soil organic matter on the stabilization process of added cadmium and lead were also studied. After
500 mg-kg™' Pb, 1.0 mg-kg™ Cd or 500 mg-kg™ Ph+1.0 mg-kg™' Cd were added in soil, soil available Pb or Cd were decreased rapidly during
the first 15 days, then decreased slowly, and stabilized after 30 day’s incubation. In the combined metal-contaminated soils, existing of Pb in—
creased the concentration of soil available Cd whereas the Cd had no significant effect on the available Pb. The red soil needed more time to
reach equilibrium, but had higher equilibrium concentrations of Pb and Cd than the black soil. The second—order equation was used to simu—
late the stabilization process of Cd or Pb. The equilibrium concentrations of Cd in red soil and black soil were 12.7%~37.3% lower in the soil
samples with high organic matter relative to the soil samples with low organic matter, whereas the equilibrium concentrations of Pb in red soil
and black soil were 78.3%~96.2% lower. Statistic analysis suggested that high content of soil organic matter retarded the availability of Cd and
Pb significantly (P<0.05) . Thus, increasing of organic matter in red soil or black soil was an effective way to decrease the availability of Cd
and Pb and reduce the risk of environmental pollution in agricultural production.
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Table 1 Basic properties of the tested soils

FHERE e LT pH Okt CEC/

BRLA 5 5 P

48 Ph/ A% Ph/ 4R Cd/ % Cd/

gkg! 25D cmol kg hFi>0.05 mm BRI 0.05~0.002 mm Kifi<0.002 mm  mgkg!  mgokg!  mgrkg!  mg-kg?

4% RI 16.24 577 8.49 8.53 43.03 48.44 5516 0480 0200  0.062
R2 2431 5.94 9.78 10.09 45.54 4437 5027 0434 1480 0340

R3 3377 5.50 10.25 12.76 43.89 4335 5463 0454 1620 0372

ot Bl 2621 6.80 24.89 13.39 51.59 35.02 3146 0831 0214  0.052
B2 4765 7.29 24.00 16.51 46.57 36.92 3629 0580 0402 0.144

B3 4852 7.16 23.22 15.48 49.04 35.48 3383 0731 0.641 0215
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Figure 1 Changes of available Pb, Cd with incubation time in the single Pb or Cd contaminated soils
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Figure 2 Changes of available Pb,Cd with incubation time in the Ph—Cd contaminated soils
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Table 2 Parameters and Decision coefficient (R) modeled by a second—order equation for the stabilization of Pb added to soils

s Ph 5 Ph—Cd 5754
' c/mg kg™ ko/kg-mg™-d R’ c./mg kg™ ko/kg-mg™-d” R’
213 R1 52.4 0.011 0.999%* 48.1 0.010 0.999%*
213 R2 114 0.032 0.998#* 11.8 0.037 0.999%*
213 R3 1.98 0.126 0.998** 2.25 0.120 0.992%*
1Bl 9.68 0.167 0.996%* 9.31 0.315 0.999%*
H1 B2 0.763 0.317 0.999%* 0.517 0.752 0.998%*
1 B3 0.767 0.331 0.992%* 0.677 0.310 0.991%*

TE o RORA IO RIE B 2 (P<0.0D , * FoRMIee RiLF B # (P<0.05 , N[,

*3 BT Cd s AT RS S HUE K E R ELRD

Table 3 Parameters and Decision coefficient (R) modeled by a second—order equation for the stabilization of Cd added to soils

i Cd Hy55 Cd-Pb &5 %
c/mg kg™ ko/kgemg™-d™ R? c/mg kg™ ko/kg mg™-d” R’
21 R1 0.413 0.906 0.999%* 0.514 1.01 0.999%*
213 R2 0.348 0.766 0.999%* 0.443 0.819 0.997%*
213 R3 0.264 0.708 0.997%* 0.323 0.78 0.999%*
I B1 0.265 1.65 0.998** 0.313 1.84 0.995%*
BB2 0.166 1.64 0.997%* 0.247 1.80 0.983%*
WA B3 0.227 1.42 0.995%* 0.191 1.52 0.994 %3
R4 LIEREL FAVUR (@ ked 5 PHRE (mg-kg FREAHFE (kg mg'-d™D IFIFRK R
Table 4 Correlations between organic matter and equilibrium concentration and stabilization velocity (n=3)
i 5 AU Ph A E A H UM OC R AHUTE Cd FE b EUr e R
HETTE R HEIE R?
[ag: Co y = -2.695 x + 88.09 0.891 y = -0.009 7x + 0.624 7 0.995*
k> y = 0.006 5x — 0.105 1 0.936 y =-0.012 Ox +1.127 0.887
Bt Co y = -0.402 4x + 20.03 0.998* y =-0.003 7x + 0.385 7 0.996*
k> y = 0.008 2x — 0.030 0 0.469 y =-0.007 3x + 1.943 0.372
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