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Effect of Volumetric Loading rate on

Degradation of Organics and Nitrification

Seo, Jin Ho

Department of Civil Engineering, Graduate school of Industry,
Pukyong National University

Abstract
A Dbiofilm process for the wastewater treatment system was
evaluated to investigate both the removal efficiency of organic matters
and nitrification kinetics. To conduct this experiment, several different
packing rates of a ceramic media were used. The result of this study
showed that the constantly high removal efficiency of organics and
ammonia nitrogen was obtained by maintaining the packing rate of

media from 20% up to 80%.

Some important experimental results are obtained as follows:
1. The organic removal efficiency was maintained 80.9% high when
the packing rate of media was varied from 80% to 20% at which the

organic loading rate was also increased from 0.47 to 2.5 Kg CODcr/m
/day.

2. Under the varied packing rate of media, the loading rate of
ammonia nitrogen was also increased from 0.1 to 0.42 Kg NH; -N/m’
/day. And, the removal efficiency of ammonia nitrogen was
significantly reduced at above 0.3 Kg NH; -N/m'/day of loading rate
which was observed at 20% of the media packing rate.



3. According to the result of pilot plant tests, the removal
efficiencies of organics and ammonia nitrogen were average 63.8% and
63.5, respectively, at 20% of the media packing rate. However, the
nitrification reaction was insufficiently occurred due to the
accumulation of nitrite nitrogen in effluent.

4. As an overall conclusion, this biofilm process using the ceramic
media was very efficient in the removal of organic matters, but less
efficient in the removal of ammonia nitrogen. In addition, the .20% of

media packing rate was found to be optimal for the nitrification.
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Fig. 3.1 Surface of Ceramic Media(SEM).

Table. 3.1 Characteristics of media.

Parameters Value
[ D. (mm) 15
O. D. (mm) 30
Length (mm) 25
Porosity (%) 80
Specfic Surface Area (m“m?®) 11,000
Specific Gravity 1.7
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Table 3.2 Characteristics of influent.

Unit Concentration Average
pH 7.14~850 7.53
CODcr mg/L 4891 ~363.51 111.83
BODs mg/L 4850~170 83.96
TSS mg/L 26.79~448 98.34
NH; -N mg/L 10.12~33.08 20.17
g F R A I = > Effluent
d ° 2 ; ° o ° - o ° *
Storage /o ol / “\ob o / “\o
Tank B ) o%0 oo
-1 Fra— Fanen-Y £

Fig. 3.2 Schematic diagram of Reactor.
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Table 3.3 Analytical methods.

Parameters Methods

pH pH meter (Orion 420A+)

CODcr Standard Methods’

BODs FAITAANIYE”

TSS, VSS FAITAAEE”

NH,-N Ion Chromatography (Dionex DX-120, cation column)
NO; -N v Ion Chromatography (Dionex DX-120, anion column)
NOs; -N Ion Chromatography (Dionex DX-120, anion column)

*. APHA., AWWA & WPCF, 1989
= PEH 9, 1999
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Fig. 4.1 pH Variation(Lab Scale Reactor).
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