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BIOLOGICAL REMOVAL OF AMMONIA BY NATURALLY GROWN BACTERIA IN SAND BIOFILTER

(Penyingkiran Ammonia Secara Biologi Menggunakan Bakteria Semulajadi dalam Biopenuras Pasir)
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Abstract
Drinking water treatment through biological process is commonly applied in developed countries, but not yet in developing countries such as Malaysia. The non-existence of biological treatment has urged drinking water treatment plant operator in Malaysia to shut down the plants whenever there are ammonia contaminations. This is to avoid the formation of disinfection byproducts (DBPs), which are toxic and carcinogenic, when ammonia reacts with chlorine as the disinfectant. The study aims to develop a biological drinking water treatment for to remove ammonia in a biological sand filter column. The derived biofilm, a mixed bacterial consortium is naturally cultured from surface lake water, hence eliminating the potential of pathogenic microorganism occurrence, which is not suitable for drinking water application. The biofilm was inoculated in the batch down flow column consisting of heterogeneous fine sand with diameter of 1.2 mm (top layer) and 6.7 mm (bottom layer). The study was conducted by varying the flowrate (0.09, 0.13, and 0.18 m3/h) and hydraulic retention time (HRT) (5 and 24 hours). The water sample was taken at different depths of 0.05 m (SP4), 0.1 m (SP3) and 0.2 m (SP2) from the column base for the ammonia analysis. Significant reduction of ammonia with 96-98% was observed at 0.09 m3/h and 24 hours and the final treated effluent had complied with the stringent regulation stipulated by the Malaysia, Ministry of Health that is lower than 1.5 mg/L. 
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Abstrak
Rawatan air minuman menggunakan proses biologi telah lama digunakan di negara maju tetapi belum lagi di negara membangun seperti Malaysia. Ketiadaan teknologi rawatan air secara biologi ini telah memaksa operator di loji rawatan air minuman menutup loji rawatan air minuman setiap kali berlakunya pencemaran ammonia. Ianya dilakukan untuk mengelakkan pembentukan hasil sampingan disinfektan (DBP) yang toksik dan karsinogen apabila ammonia bertindak dengan klorin yang digunakan sebagai disinfektan. Objektif kajian ini dijalankan adalah untuk membangunkan satu rawatan air secara biologi untuk menyingkir ammonia dalam biopenuras pasir. Biofilem yang digunakan, merupakan konsortium bakteria campuran, di inokulasi secara semula jadi daripada air tasik untuk mengurangkan kebarangkalian kehadiran bakteria patogen memandangkan aplikasi sistem ini dibangunkan untuk rawatan air minuman. Biofilem di inolukasi dalam kelompok turus dengan aliran ke bawah yang menempatkan pasir bersaiz berbeza dengan garis pusat 1.2mm (lapisan atas) dan 6.7mm (lapisan bawah). Kajian dilakukan dengan mengubah kadar aliran (0.09, 0.13 dan 0.18 m3/jam) dan masa penahanan hidraulik (HRT) (5 dan 24 jam). Sampel air di ambil pada ketinggian berbeza iaitu 0.05 m (SP4), 0.1 m (SP3) dan 0.2 m (SP2) dari tapak turus untuk analisis kandungan ammonia. Pengurangan ammonia sebanyak 96-98% di 0.09 m3/jam and 24 jam dengan air terawat telah mematuhi had kawalan yang telah ditetapkan oleh kemeterian kesihatan Malaysia iaitu dibawah 1.5 mg/L. 
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