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ABSTRACT

Domestic sewage in urban areas in Taiwan is mostly collected by sewage sewer system to the
sewage treatment plant. The underground sewage pipelines and sewage treatment systems in
reservoir catchment areas, hillsides and other areas are not feasible. Domestic sewage is usually
discharged directly into the ditch and adjacent rivers after simple treatment by septic tanks. In order
to protect the reservoir water source, the main key of sewage treatment is the removal of nitrogen
and phosphorus. Therefore, this paper analyzes the nitrogen and phosphorus treatment of domestic
sewage, and uses simple and low-cost filter materials to design a pre-treatment device for sewage
treatment facilities. At first, nutrients such as nitrogen and phosphorus in water can be adsorbed first G
and suspended solids can be removed to reduce subsequent system load and prolong service life.

Ecological engineering methods and natural purification methods have gradually been widely
used in recent years, such as constructed wetlands, planting retention tanks, and gravel purification
methods. In addition to low cost, and materials can be used locally to reduce energy consumption has
gradually become a trend. In this study, the test device was designed based on the principle of “Multi-
soil Layering” (MSL) extended by the planting retention tank. The MSL system is mainly composed
of a soil mixing block layer (SML) and a permeability layer (PL). In this test, the SML were replaced
with rice husk charcoal or coffee grounds, and the two materials were discussed separately. The
feasibility of adsorbing pollutants in water as a reference for future material selection.

The test results show that rice husk carbon has a good effect of adsorbing ammonia nitrogen,
and the removal rate in the adsorption section is 54.3%, while the coffee grounds are relatively lower
in the adsorption section, which is only 37.1%, with total removal rates are 70.5% and 62.9%. The
adsorption effect of rice husk charcoal and coffee grounds material on orthophosphate is relatively
insignificant. The removal rates in the adsorption section are 8.5% and 14%, and the total removal
rates are 68.3% and 66.0%. This material does have the ability to remove orthophosphate, but it is
not as effective as adding chemical adsorption agents, so it must still be matched with the microbial
treatment in the later stage to achieve the best results.
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