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Hydroxyapatie is well known as one of famous materials that can remove contaminants from water. Since
hydroxyapatite occurs naturally, contaminants contained in groundwater may be removed effectively with no
environmental impact when a porous hydroxyapatite material is formed within subsurface fractures that act as
predominant pathways of groundwater in nature.

For this reason, a method of synthesizing a porous hydroxyapatite within subsurface fractures has been proposed.
Although there are various methods to synthesize hydroxyapatite, use of calcium phosphate cement consisting of
dicalcium phosphate anhydrous and tetra-calcium phosphate is appropriate for the following reasons. The calcium
phosphate cement with water can be easily injected into subsurface fractures by forming slurry, and can produce
only hydroxyapatite with no pH change so that use of the cement may have no environmental impact.

This study first evaluated influence of reaction temperature (37 °C-110 °C) and water/cement ratio (0.5-0.6) on
porosity and permeability of the porous hydroxyapatite material. As a result, no influence was confirmed, indicating
porous hydroxyapatite, designed in laboratory, can be synthesized within subsurface fractures under various
conditions. This study then evaluated water flow through a subsurface fracture with and without the porous
hydroxyapatite material, by using a transparent fracture model that reproduced an internal structure of a real fracture.
As a result, it seemed to be difficult for water to flow through the porous hydroxyapatite due to insufficient porosity
(65%) and permeability (1x10™* m?), indicating inefficiency of the material as a reactive barrier for contaminated
groundwater, without any improvements of the porosity and permeability. For this reason, a method to improve the
porosity and permeability by a water-soluble particle has been proposed. Use of NaCl as a model particle
demonstrated that porosity and permeability could be increased by factors of approximately 1.4 and 100 at the
maximum, respectively.




