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Because some of steel-making slag contains fluorine at high concentration level, fluorine immobilization is necessary for
their recycle. The objective of this study is to develop organoapatite complex mineralization method to immobilize
fluorine and toxic heavy metals and to generate biofilms on organoapatite surface, which have denitrification activity.

Organoapatite complex minerals on slag surface were observed by SEM. The effect of organoapatite complex
mineralization on fluorine and toxic heavy metal immobilization was evaluated by Japan leaching test No.46 (water
extraction) and No.19 (1 M HCI extraction), respectively. Column leaching test using sodium nitrate as nitrate anion
source and acetic acid as substrate for denitrification bacteria was used to evaluate denitrification effect.

Phosphate acid treatment with chitosan or sodium alginate generated organoapatite complex mineral showing more
laminated surface. Leaching tests indicated contrast effect of organoapatite complex mineralization on fluorine and heavy
metal immobilization. Heavy metals, in particular Cd and Pb, were immobilized more strongly when chitosan or sodium
alginate was used more. In contrast, negative impact on fluorine immobilization appeared with the addition of chitosan or
sodium alginate. Mechanism-based relation between surface morphology of organoapatite complex mineral and
immobilization effect on fluorine and heavy metals needs further study. Organoapatite complex mineralization supported
biofilm formantion on slag surface. However, clearly positive impact of organoapatite complex mineral on biological
denitrification was not identified owing to failed optimization of denitrification condition. This study showed great
potential of organoapatite complex mineralization to enable both toxic element immobilization and activation of biological
denitrification, further study is necessary for sufficient development of this method.




