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Chemical Fixation of Metals in Soil Using Bone Char and Assessment of the Soil

Genotoxicity
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Abstract: We evaluate the effects of soil in situ remediation by application of bone char as a soil amendment based on chemical and biological
assessment. The application of hone char decreased the Pb in the in the water soluble (WS), exchangeable (EX), carbonate-bound ( CAR)
and Fe-Mn oxides-Bound (Fe-Mn) fraction but increased the Pb in organic-bound (ORG) fraction indicating the decreased bioavailability of
Pb. The application of bone char decreased the Cd» Cu and Zn in water soluble, exchangeable, carbonate-bound fraction by increasing
substantial amounts of heavy metals in the ORG fraction or Residual (RES) fraction. The soil genotoxicity was evaluated using plant comet
assay of root tip cells of Allium cepa L. and the results indicated that bone char application reduced genotoxcity of heavy metals, decreasing the
DNA damages in plants which was consistent with the changes of the chemical forms of Pb, Cd> Cu and Zn indicating the changes of the
chemical forms of heavy metals may be one of the reasons for decreased soil genotoxicity.
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Table 1 Speciation of heavy metals in soils after treated with different bone char application /mg*kg ™"
Ly i . Sy - -
o T awpo | WHRARE  GERGE  AWARE oo
0 0.473£0.004A  1.212+0.042A  118.933 +2.046A 68.84 +0.568A 23.69+0.337A 51.28 £2.022A
Pb 5 0.232+0.022 B 1.066+0.095AB 111.493 + 6.696A 58.029 +2.546B 48.53 +1.050B 62.42+0.928A
10 0.260+0.022 B 0.982 +0.068BC 85.36+0.863B 45.178 £0.558C 81.7+17.222C 53.83+5.448A
0 0.014+0.001A  2.733+0.033A 3.120 £ 0.046A 1.662+0.001A 0.170 + 0.003A 3.693+0.152A
Cd 5 0.011+0.001B  2.723 +0.055A 3.063 +0.053A 1.563 +0.014B 0.189+0.017A 4.121 +0.110A
10 0.001 +£0.001B  2.543+0.053B 3.573 £0.414A 1.551+0.021B 0.256 +0.066B 4.609 +0.099B
0 3.400+0.050A  5.376 £0.652A  309.893+1.672A  898.580+6.721A 137.218 +4.661A  724.213 +61.583A
Cu 5 3.000+0.087A  5.307+0.138A  286.293 +2.349A 849.233 £23.476A  201.506 + 16.623B  586.015 + 44.859A
10 2.600+0.304B  4.701+£0.313A 253.44 +12.516B 787.82+31.565B  212.533 +43.137B 799.53 £55.328A
0 1.298+0.141A  14.562 +1.522A  699.136 £43.257A  419.573+0.697A  311.606 +4.547A 134.661 +0.378A
7n 5 0.780+0.073B  13.030+0.408A  628.102 +26.257B 361.94+£16.556B  376.220 + 16.556B  158.424 + 19.759B
10 0.612+0.060B  12.411 £0.498A  552.047 £ 12.471B  386.214 £ 67.024A  426.550 + 67.024B  156.067 + 0.402B

D A= JCRIBE TR A TR R R AN R AL B2 ) 22 57 3% (p < 0.05)
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Fig.1  Comet images of root tip cell nuclei of Allium cepa L. treated with the soils with different bone char application
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Table 2 DNA damages in root tips of Allium cepa L. treated with the soils with different bone char application
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