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Because of concerns about the toxicity of lead (Pb), the use of bismuth (Bi), antimony (Sb), indium
(In), silver (Ag), and other heavy metals are on the increase as its replacement in many kinds of
industrial products, particularly in solders. With the shift away from Pb to these alternatives, heavy
metal contamination by these replacement elements is expected to supplant the current Pb contamination
in the future. The need to evaluate the behavior of these risk-reducing Pb-replacement heavy metals
in soil and their impact on the environment is urgent. Accordingly, the present study aims to compare
Bi, In, Sn and Ag contamination against Pb contamination in material solubility or soil ecosystems.

Migration of elements in soil using undisturbed soil lysimeter.

Undisturbed soil lysimeters were originally established (a diameter of 30cm and 50 cm depth; Andosols).
Pb, Sn, Bi, In, and Ag were applied 100 times their naturally occurring concentrations. Rain has been
applied regularly using distilled water. Three month later, soil samples (0-15cm) were collected.
Most of exchangeable forms of applied metals in soil were exited in the uppermost 3cm depth. Even one
year later, the metals applied could not found in water leached out from the lysimeters.

Effects of elements on soil microbes.
Soi | dehydrogenase activities, 3 month later after element application, were analyzed using soils
collected from undisturbed soil Ilysimeter. Dehydrogenase activities increased from the upper to
lower depth in |isimeter. However, their differences between upper and lower soils decreased after
one year. That is, the microbial activity has recovered gradually as time passes compared with
immediately after element addition.




