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ABSTRACT

The objective of this research was to study the reclamation of domestic wastewater to use
for agricultural purposes. The study was separated into 3 parts including selecting the optimum
chemical dosages in the process of coagulation-flocculation, studying the efficiency of the
process in the pilot test and studying the lab-scale planting tests watered by both treated
wastewater and groundwater.

For selecting the optimum chemical dosages in the process of coagulation-flocculation,
the experiments were carried out in the Jar Test equipment using alum as a coagulant and polymer
as a coagulant aid. From results of the jar test experiments, the optimum alum dosage was 30 mg/1
{initial alum dosages used in the jar test experiments were 20, 30, 40, 50 mg/1) and the optimum
of polymer as an coagulant aid was 1.6 mg/l (initial alum dosage was 30 mg/] with initial polymer
dosages as an coagulant aid of 0.4, 0.8,1.2,1.6 and 2.0 mg/l, respectively). After domestic
wastewater was treated with these optimum chemical dosages, TSS helminth eggs and COD were
low, while the removals of Kjeldahl nitrogen and total phosphorus were low that still retain for
agriculture. The pilot scale plant used in this study was consisted of a coagulation tank, a
flocculation tank and a rapid sand filter. For the rapid sand filter, the filtration rate of 5, 7, 10, 12

and 15 m’/m -hr were used.



i)

When the pilot plant operating at the filtration rate of 5 and 7 m’/m’-hr. The major
particulate removal mechanism is cake filtration of particulate, which involves physical removal
by staining particulate at the sand surface, thus the paticulate removal efficiency is low. When the
pilot plant operating at the filtration rate of 10 m’/m’-hr, the particulate removal efficiency was
highest and amount of treated water was also high. This is due to the mechanism called ‘depth
filtration (the particle removal occurs within all the flitter bed (100 cm)). At this filtration rate,
removal efficiencies for TSS, Helminth egg, Fecal Coliform, COD, Kjeldah! nitrogen,
Phosphorus andTurbidity contents are 78.9%, 100%, 97.2%, 66.8%, 14.7%, 52.6%, 78.7%,
respectively.

When the filtration rate was risen to be 12 and 15 m’/m’-hr. we found that the amount of
treated water was reduced. This was may be due to the result of excessive filtration rate that
reduced the duration time of the filter. Thus the amount of treated water at this filtration rate was
lower than those amount of treated water at filtration rate of 10 m’/m’-hr. From the results of the
lab-scale planting tests, we found that the weight of vegetables used in the experiment, which
watered by treated wastewater was more than the weight of vegetables, which watered by
groundwater. When considering in the term of growth, the length the vegetables, which water by
treated wastewater was longer than the length of vegetables, which water by groundwater. The
values of TSS, COD and turbidity in infiltrating water were high, while the vatues of Kjeldahl

nitrogen and total phosphorus were reduced.



