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ABSTRACT

Ping river is a main water supply for Chiang Mai and it is also the upstream of
river that flows through many provinces of Thailand. The determination of water quality
Is necessary for its utilization and assessment of environmental impact. One of flow
technique called sequential injection analysis (SIA) coupled with a simple and cost
effective colorimetric detector was developed for determination of 4 parameters
including of iron, manganese, phosphate and ammonium, which are the important

chemical parameters to indicate water quality.

Various parameters which affecting the efficiency of analysis system such as flow
rate, sample volume and concentration of reagents were optimized. The system was
developed for determination of iron based on 1,10-phenanthroline method. The
optimum conditions as follow: flow rate of 6 mL min?, 1,10-phenanthroline
concentration of 0.5% w/v and sample volume of 700 pL were obtained.
The manganese determination was based on complexation of Mn(ll) with formaldoxime
reagent in basic solution. The optimum conditions were including flow rate of 2 mL
min, formaldoxime concentration of 0.6 mol L' and sample volume 400 pL.
The phosphate determination was based on molybdenum blue method, the optimum
conditions were found to be flow rate of 4 mL min, ascorbic concentration of 2.5%
w/v, ammonium molybdate concentration 10 g L and sample volume of 300 pL. And

the ammonium determination based on Berthelot method had the following optimum



conditions: flow rate of 4 mL min™, sodium hypochlorite concentration of 0.5% wi/v,
sodium salicylate concentration of 0.4 mol L™, sodium nitroprusside concentration of

0.0015 mol Lt and sample volume of 400 pL.

Under the optimum conditions, the system provided linear range of 0.2 -
10.0 mg L with correlation coefficients of 0.9999, 0.9980 and 0.9991 for iron,
manganese, and ammonium, respectively, and 0.2 - 5.0 mg L for phosphate with a
correlation coefficient of 0.9996. The limits of detection of 0.05, 0.16, 0.08 and 0.03 mg
L for iron, manganese, phosphate and ammonium, respectively, were achieved. The
precision was less than 4.17%RSD. Recoveries were obtained in the ranges of 82-119%,
indicating that the method can be applied for real water sample analysis of Ping river in
Chiang Mai province.

The concentration of iron, manganese, phosphate and ammonium in water
samples which were collected along Ping river in a year round of 2015 were in range of
0.12 - 1.64, 0.28 - 1.84, 0.34 - 4.69 and 0.13 - 16.77 mg L%, respectively. Water quality
of the most areas of Ping river was good, except at some sampling points which have
been affected by the dumping of waste water from community into the river.



