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Contamination of soil with heavy metals is a worldwide problem. Recent methods that use

hydroxyapatite (HAp) and HAp-like compounds manufactured using industrial waste to immobilize heavy -
metals in soil have attracted increased attention because the stabilizing materials are inexpensive and have no

adverse impacts on the environment. The present study: was conducted with the aim of creating HAp-like

compounds by using oyster shell (an industrial waste) to immobilize Cd in soil as well as to suppress Cd uptake

by plant. Based on the results of this study, the following conclusions can be drawn:

1. The HAp-like compounds (OyP group) synthesized by reacting oyster shell powder (Oys) with diammonium

phosphate (DAP) only, had lower crystallinity than from commercially available HAp. On contrary, the

‘HAp-like compounds (OyOH group) synthesized by reacting CaCOs, Oys and DAP, had crystallinity close to

that of HAp. , ' |

2. Cd retention capacity of HAp-like compounds showed that the OyOH group retained higher amount of Cd
compared to HAp. Whereas, the OyP group retained lower amount of Cd than from HAp b(zéause of their
obvious weak crystallinity. »

3. Incubation of Cd with Ca materials in soil at 27°C revealed that the pH in OyOHr or OyOHh was

approximately equal or slightly higher than that in CaCOj; and Oys treatments after 56 days. This indicates that
the neutralizing abilities of OyOHr and OyOHh are almost the same as, or more than, that of either CaCOs or
Oys.

4. Incubation experiment also showed that the OyOHh treatment in the cases of 1,000 mg Ca kg™ soil in day 56 ’

and 4,000 mg Ca kg™ soil in day 14 resulted in a combined quantity of adsorptive and residual Cd of nearly 20 |

mg kg, suggesting that nearly all added Cd became a part of the difficult to be absorbed by plants or
immobilized. ’

5. The suppressive effect of HAp-like compounds on Cd leaching from soil demonstrated that soils with OyOHr
or OyOHh after 56 days leached only 8-10% of the Cd added, while soils without addition leached 25%. These
findings suggest that OyOHr and OyOHh retain a large amount of Cd in an open pot experiment and probably
so under field con,ditions.

6. Cultivation experiment showed that the Cd content in shoots of lettuce with OyOHh in 56-day soil was the
lowest (25.0 mg kg™ dry weight) and with -Ca treatment was the highest (48.2 mg kg’l’dry weight). This
suggests that Cd uptake by lettuée was suppressed by 48% with OyOHh treatment compared with no treafment.
7. Cultivation experiment also revealed that the residual Cd after yharvest in 56-day soil with OyOHr or OyOHh
was >7.8 mg kg and the sum of adsorptive and residual Cd was >19.0 mg kg™ These results suggested that
>40% of Cd added to soil become immobilized and >95% become difficult to be absorbed by plants. So, the
suppression of Cd uptake would be expected to be considerable when OyOHr or OyOHh is added to the

contaminated field at least two months before planting.
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