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Abstract

Design data for COD and nitrogen removal from wastewater were collected from Pilot's
Multi-stage Bio-reactor. Hyraulic conditions and pollutant loadings were varied in order to
optimize the biological and operational parameters. Pilot’'s experimental results summarize as
followings.

1. T-N removal efficiency in the organic volumetric loading 0.2 kgCOD/m3 +d was obtained
as maxium of 85% at internal recycle ratio 25 and in more ratio than this it was
decreased. Organic removal efficiency was about 91% under the overall experimental
conditons and not influenced by recycle ratio.

2. Nitrification reaction was shown as maxium in the SCOD./NH -N ratio of 65 and in
more ratio than this it was decreased. Denitrification rate was the maxium as 85% in
more than 75 of SCOD«/NOx-N ratio and in the ratio over this ratio it becomes
constant.

3. By utilizing an applied new model of Stover-Kincannon from Monod's kinetic model,
concentration of T-N in the effluent according to flow quanity in the influent was
estimated as 8.74 and -67.5 respectively.

The formula for estimating T-N concentration of effluent was obtained like this :

_ _ 8.74
Ne = M@ (ON,/ A) —67.05
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Fig. 1. Schematic diagram of multi-stage fixed biofilm reactor

R: ! anaerobic reactor Ri ! anoxic reactor Ri : oXic reactor

1 : aeration tank 2 air diffuser 3  : recycle pump
4 : flow meter 5 : retention tank 6 . feeding pump
7 . sampling port 8  feed tank 9 . effluent

10 : manometer 11 : aerator 12 : air flow meter
13 : back wash sludge 14 : distributor 15 . settling tank
16 DO 17 :pH
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Table 1. The composition of synthetic wastewater

Component Concentration(g/L) Component Concentration(g/L)
Peptone 0.35~14 CaClz 0.015

Beef exfract 023~1.07 MgSOy 0.012

Urea 0.059~0.30 KzHPO,4 0.935(variable)

NaCl 0.059 KHzPO,4 0.117(variable)

KCl 0.015 NaHCOs tap water Some supply water 10L

Table 2. Operation condition of HBC biofilm process

Parameter Condition
HBC ring loading 8 ~12 g/m
COD: loading rate 0.14 ~ 0.65 kgCOD/m’ - d

[COD¢: + SS] loading 14 ~ 19 kgCOD/m’-d
[T-N + SS] loading 059 ~ 0.73 kgT-N/m* - d
Surface loading rate 0.1 m’m’-d

Air flow rate 02 ~ 05 L/min
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