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Removing Nitrate from Groundwater by Biofilm Filtration

JEX A L
Yong-Doo Lee* - In-Beom Ko**
Abstract

The drinking water supply in Cheju entirely depends on the ground water and
recently the polluted ground water bores are increasing. In 1993 Cheju Province
Health-Environment Institute reported that the ground water quality of 26 of 98
bores under the drinking water quality standard. Therefore there are many investi-
gation in the needs of the nitrate removal in the drinking water in the regin with no
alternative water resources.

In this study, the following results are obtained to remove the nitrate in biofilm fil-
tration process in which uses ethanol as external carbon source.

Over 90% of nitrate is removed after 10 days of experiment. The nitrate removal
rate on filtration velocity is about 100% at 50m/day and 100m/day, and about 56% at
200m/day. The removal rate is reduced in 27% at 400m/day. Using ethanol as the
external carbon source, denitrification kinetic is 1st-order. Denitrification constant k
is 8.004(hr’!). The amount of the denitrificated-Nitrogen is increased as the contact
time increased. Deoxydation rate constant yis 11.895(hr!). 0.968g of ethanol(as TOC)
is needed to remove 1lg of nitrate and 0.291g is required to remove lg of dissolved

oxygen.
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Table 1. Water quality of raw water

Items Concentration

Temp 22~25°C

pH 7.2-7.8

DO 7.3~8.3(mg/L)

NO; 0.21~1.84(mg/L)
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Fig. 2. Daily variation of NO;-N in the experiment
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Fig. 4. Variation of water quality with depth (filtra-
tion velocity: 50m/day)
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Table. 2.Ethanol(as TOC) demand for denitrification
and deoxidation

NO3-Nih) NO,-N DO(D)
Stoichiometric 0.710 0.429 0.250
McCarty 0.926 0.510 0.326
Suraphong et al. 0.885 - 0.463
g 0.903 - 0.572
Equation (5) 0.968 - 0.291
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