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Studies on Preservation of Water Resources and Protection of Human Health
in the Lower Reaches of the Acid River in Near Sulfur Abandoned Mine Areas

Part 1 Determination of Metal Ions and Anions in Acid River Water from
Sulfur Abandoned Mines in the Suko Area in the Nagano Prefecture

Yasuyuki HOSHIKA;" Yutaka KOYAMA; Seisaku ‘OKUYAMAT
Erika Elisa GOMI* Ninzo MURAYAMA*

ABSTRACT :Research on metal ions and anions in acid river water (pH 3.8 to 6.1) from sul-
fur abandoned mines in the Suko area in the Nagano prefecture was carried out for preservation
of water resources and protection of human health. Seven metal ions, (i.e., Al, Ca, Cu, Fe, Mg,
Mn, Zn) were determined by inductively coupled plasma emission spectrometry. Four anions,(i.e.)
Cl, NOj; NOs, SO4), and Na, K and ammonium ions were investigated by ion chromatography.

The detected concentration of each component was as follows; Al, less than 0.1 to 5.2 ppm;
Ca, 6.40 to 317 ppm; Cu, less than 0.03ppm; Fe, less than 0.01 to 0.33 ppm; K, 1.10 to 1.65 ppm;
Mg, 1.74 to 4.54 ppm; Mn,less than 0.01 to 0.24 ppm; Na, 3.06 to 6.95 ppm; Zn, less than 0.01 to
0.05 ppm; Cl, 1.00 to 8.70 ppm; NH,, less than 0.05 to 0.56ppm; NO,, less 0.1 to 0.74 ppm NO,, 1.32
to 6.18 ppm; and SO,, 311 to 160 ppm. The concem\:rations of the sulfate ion in the acid river
water were very high level. This concentration levels were about 3 to 16 times higher than that
of average value in Japanese river water (10.9 ppm). Therefore, the sulfate ion (sulfuric  acid)
may be responsible for the lower pH values of the acid river water. The detected concentrations

.of aluminum and manganese were also high concentrations. (These metals eluted from soil are

toxic metals on fishes and other living things.) The concentrations of Ca and Mg were about1 to
3 times higher than that of average values in Japanese river water (8.8 ppm, 1.9 ppm, respec-
tively). The concentration of NO, was about 1 to 6 times higher than that of average wvalue in

Japanese river water (1.15 ppm).
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Fig. 2. Typical ion chromatograms of anions
(A) and metal ions (B) in acid river water
(pH 3.9), 83/5,/20 from sulfur abandonded.
mines in the Suko area in the Nagano Pre¥.
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