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ABSTRACT

This study aims to analyze chemical composition of environmental samples including
rain water, water and soil samples in relation with the acidic coal mine reservoir, Li District,
Lamphun Province and to find out relationship of chemical species to assess sources of pollutants
to the acidic reservoir. Rain water samples were continuously collected on a weekly basis for 5
months (July — November 2008). Total precipitation was 481 mm. Water and soil samples were
collected two times in October 2008 (wet season) and March 2009 (dry season). Surface water
samples were collected from 7 sampling points around the reservoir and 1 more point at the
middle, where water samples were collected every 5 meters along the depth (0-20 m). All
together 14 surface soil samples were collected from the edge (7 samples) and the bank
(7 samples) of the reservoir at the position nearby the water sampling points. pH, electro-
conductivity (EC) and ion compositions were analysed in all sample types. In case of water
samples, some other physico-chemical parameters were also measured for water quality
assessment based on chemical index. Moreover, some elements i.e. iron, manganese, copper,
cadmium, zinc and arsenic were also measured both in water and soil samples.

It was found that pH value of rain water samples oscillated in the range from 7.6-9.0,
while EC were 3.1-5.8 uS em . pH and EC values of 14 soil samples were 3.1-6.6 and 22-952 uS
cm_l, respectively. Values of physico-chemical parameters of water samples including

temperature (28-30°C), pH (4.1-4.5), EC (1050-1221 pS cm’), DO (4.5-8.2 mg L"), BOD,



(2.9-3.4mg L"), NH, -N (0.36-0.58 mg.L "), NO, -N (0.30-0.47 mg L") and 0-PO,"-P (1.30-1.39
mg L") were not different between sites.

Ion composition of rain water, water and soil samples were analyzed by
ion chromatography. In rain water samples, anion with highest concentration was NO, (0.8-7.8
pumol L'l), while  cations =~ were Na = (40-55 pumol L-I) and Ca’
(1.7-54 umol L-]). Anions concentrations of water samples in descending order were SO 42' >>
NO, > CI, while those of cations were Ca” >> Mg2+> Na'. The dominate cation and anion were
Ca” (268-357 mg L") and SO 42— (510-620 mg L), respectively. Ton concentrations in soil
samples were SO,” > PO,” > NO, and Ca’ > Na > Mg~ >K'. The SO, concentrations in soil
samples ranged from 0.004-7.2 g kg—], while Ca’’ ranged from 0.014-1.42 ¢ kg'l. Metal
composition of water and soil samples were analysed by inductively couple plasma-optical
emission spectrophotometry. Manganese and iron were the metals with highest concentrations in
water (7.5-10.0 mg L) and soil samples (10.0-30.8 g kg ), respectively.

According to the chemical compositions found in three types of environmental samples,
it could be concluded that rain water was not responsible for acidic water in the reservoir. The
major source could be the geochemistry of the soil in that area. When soil containing pyrite (FeS,)
is oxidized in water, H' and SO 42— ions will be released into water system. Therefore, water in the

reservoir is acidic and contains high content of sulfate ion.



