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Abstract: The purpose of this study is to investigate the changes of sludge characteristics according to the changes of
influent sewage flowrate in the advanced wastewater treatment processes including MBR, SBR, and A,O. The ratio of the
actual sewage flowrate to the design flowrate is decreased from 100% to 70, 40%, and 10%, and the specific denitrification
rate and ammonia oxidation (nitrification) rate was measured. The specific nitrification rate of the sludge collected from the
aeration tank of each process was measured at a similar value (0.10 gNH4/gMLVSS/day) in all three process under the con-
dition of 100% of sewage flowrate. It has tended to decrease significantly as the sewage flowrate decreased from 70% to
40%. The specific denitrification rate was also decreased by ~50% as the sewage flowrate decreased. However, considering
the total nitrogen concentration in the influent and the microbial concentration in the reactor, the changes in kinetic parame-
ter did not affect overall nitrogen removal. Therefore, it can be concluded that stable nitrogen removal will be possible un-
der low influent flowrate condition if the MLVSS concentration is kept high.
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Table 1. Composition and Concentration of Synthetic Wastewater Used for SNR, SDNR Measurement

Concentration (mg/L)

Components Chemical formula — - - — - -
Denitrification media Nitrification media
SCOD CsH 1206 600 -
Nitrate KNOs 30, 60 -
Ammonium NH,C1 - 60
KH,PO, 270 270
Phosphate buffer K,HPO, 350 350
NaHCOs 180 180
CaCl, + 2H,0O 75 75
) MgCl, - 6H,O 100 100
Mineral salts
FeCl, - 4H,0 20 20
Ml’lC12 * 4H20 0.5 0.5
A HA20 Setling tank
D SBR i m. MIBR ! Efﬂuent_ | =t i
= = Anoxic| Aerobic 1
[ T
Effluent
—g— |
| e | et | E o
=y | Intemnal cycling =k
ﬁ effluent Lt Mtemal cycling @ | —

Fig. 1. Schematic diagram of the SBR, MBR, and A,O process.
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Fig. 2. T-N removal efficiencies at different influent flow-
rate conditions[12].
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Fig. 3. Specific nitrification rates at different influent
flowrate conditions.
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Fig. 4. Specific denitrification rates at different influent
flowrate conditions.
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