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Fluoride-rich groundwater exceeding the Japanese environmental standard level (0.8 mg/l) was observed in the
groundwater of Mizunami area, Japan. Previous research in Mizunami area suggested that the occurrence of fluoride
in the groundwater is mainly due to the interaction between fluoride-rich minerals in granitic rock and groundwater.
In this study the existence of fluoride in rock forming minerals was investigated by performing mineralogical analysis,
water-rock interaction test and numerical modeling.

In Mizunami area the basement is mainly granite, and it is overlain by sedimentary rock. The upper thin layer
of granite is weathered; however other parts of granite are more or less altered and the deepest part of granite is
extremely altered.

At first, the fluoride contents in granitic rock were measured by collecting several granitic specimens from a boring
core of a deep inclined borehole drilled at Mizunami Underground Research laboratory construction site (MIU-site)
named MIZ -1 borehole. Results showed that the fluoride content varied even among specimens collected from almost
the same depth. The range of the fluoride content measured at different depths is 200-1300 mg/kg in granitic rock.

Nine granitic specimens were collected from different depths of the core MIZ-1 borehole. Microscopic observation
was performed for thin sections made from some of the collected specimens using optical microscopy. These
observations show the mineral conditions and its textures. The major observed minerals by optical microscopy are
quartz, plagioclase, K-feldspar and biotite. However the sections show the condition of minerals suffered by water-rock
interaction and/or the past hydrothermal alteration. The original mineralogical compositions of these hydrothermal
altered Toki granites are approximately similar to that of non-altered granite. It is also observed that, the mineral
crystals in the extremely altered granite were destroyed and cholritized, then the colour of these specimens changed
into green in colour. In addition the highly and extremely altered granite contains small amount of sericite, clays and

iron oxides.



Water-rock interaction tests were performed to investigate the factors affecting the fluoride concentration. The
maximum reaction times for the experiments continued for 80 days. For all experiments, the amount of the fluoride
ion was roughly measured using the ion selective method (Pack test), and pH and Eh values were measured using a pH
meter (Eutech pH 510). Chemical analysis for cations and anions were performed at an interval time 3, 8, 12, 20, 30,
40, 60, and 80 days using Inductively-Coupled Plasma optical-emission spectrometry (ICP-OES; Varian VISTA-MPX)
and Ion Chromatography (IC; Dionex DX-120), respectively. The increase of fluoride concentration versus reaction

time is displayed in Figure 1(b).
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