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A laboratory experiment was performed to investigate nitrogen removal by the soil column. The addition of
20% waste oyster shell to the soil accelerated nitrification in soil column. The NO3-N concentration in the ef-
fluent decreased with the decrease of HRT(Hydraulic Retention Time). When methanol and glucose added as
carbon sources, the average removal rates of T-N(Total Nitrogen) were 82% and 77.9%, respectively. The
NO;-N removal by methanol supplementation in soil column can likely be attributed to denitrification.

In continuous removal of nitrogen using the soil column, the COD(Chemical Oxygen Demand) and NH,-N
removed simultaneously in organic matter decomposing column. The greater part of NH,'-N was nitrified by the
percolated through nitrification column, and the little NH,"-N was found in the effluent. The T-N of 87.4% re-
moved at HRT of 36 hrs in denitrfication column. Because of nitrified effluents from nitrification column are
low in carbonaceous matter, an external source of carbon is required.

Key Words : Soil column, Ammonium removal, Nitrification
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Table 1. Chemical properties of sampled soil

- OM | P0s | CEC(me/100g)
Characteristics| pH %) |(pm)| K Ca | Mg

Soil 53| 44 | 59 | 018 ] 114 | 406
Sand 7231 02 | 13 | 006|172 | 4
Soil + Sand {623 | 15 | 11 | 011 | 127 | 403

3. Organic matter decomposition
column

6. Effluent

Fig. 1. Schematic diagram of soil column for continuous nitrogen removal system.
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Table 2. Composition of synthetic wastewater

Components COI]&;%FOH Remarks
CeH1206 140.63 Carbon Source
Methanol 0.05~0.2(mé/L)

I;?;fg 13%11014 Nitrogen Source
KHoPO4 13.16 Phosphorus Source
NaHCOs 468

FeCls - 6H20 4

KCl 4 .
MgSOs . TH0 5 Minerals
CaCl2 - 2H:0 4
NaCl 15
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—e— Waste Oyster shell 0% (NH,-N})
-y~ Waste Oyster shell 20% (NH,-N)
—m— Waste Oyster shell 40% (NH,-N)

—O— Waste Oyster shell 0% (NO;-N)
- Waste Oyster shell 20% (NO,-N)
—O— Waste Oyster shell 40% (NO,-N)

Fig. 2. Effect of waste oyster shell on nitrification in soil column.
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Fig. 3. Variations of T-N and NOs -N concentration
with carbon sources on deenitrification in soil
column. (a): methanol, C/NOs -N ratio 4.4, (b):
glucose, C/NO3 -N ratio 44.
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Fig. 4. Variations of T-N and NOs -N concentration
with C/NOs -N ratios on denitrification in soil
column. (a): C/NOs -N ratio 1.1, (b): C/NOs-N
ratio 2.2.
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Fig. 5. Time course of nitrogen concentration with
HRT in soil column for organic matter de-
composition during the continuous experiment.
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continuous experiment.
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Fig. 7. Time course of nitrogen concentration with
HRT in denitrification soil column during the
continuous experiment.
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in soil column during the continuous experi-
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