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Abstract

Space separation method that use independent reactor for nitrification and other reactor for denitrification has been commonly
used for biological nitrogen removal process like A’0 process. However, this method needs large space and complicate
pipelines and time separation method such as SBR process have a difficulty in continuous treatment. Thus biological nitrogen
removal process which is capable of continuous treatment, easy opeation and space saving is urgently required. In this
research, submerged moving media was used for a biofilm process and suspended sludge was used for biological nitrogen
removal at the same time. In particular DO environment by controlling air flow rate was investigated for simultaneous
nitrification/denitrification. Total nitrogen removal in aeration rate more than 67 L/min - m?3 showed 51~53% and rose to 65%,
70% and 78% in 50 L/min « m3, 58 L/min - m3and 25 L/min - m3 respectively. Total phosphorus removal was very low about
10~20% more than 67 L/min - m3 aeration rates. But total phosphorus removal roses when reduces aeration rate by 58 L/mi

n - m3low and it showed total phosphorus removal of 72% in aeration rate 25 L/min - m3.
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T AR A SYFHQ v AAR A He #XA Biugi(o]4d 5, 2000; Gupta et a., 1994, Thomas et
HAS 8= 51 X9 F9 d5FHQ0 A AHE d., 1995 Watanabe et d., 1992) Slout dgolM g4 4
o] YetA Hol A&F] A7} JhestiA FAHEA S =9 F4E M3 dF AAZAA ALy HA= §
H2sd # e BAAQL 3 Ade] Zas APt 71270 FHE AT AF= vlole 7pag HAy
(&Y} o= =1, 2007) o2 AEY gy o] FASGEZ NDE A ol
Fig. 12 ¢wrdgl A3 223338 2 #ls 2o Ql A3 olFE TERE fASET ol gol BTHA
I QE  Anammox(Anaerobic ammonium oxidation) = <3, 1988, A5 2%, 1995, AR, 1986). ©] 2
CANONZZel oist &g T=2ss Zo|thKate, g 1ZA AET FFY AR F524 AET 33
2003). 3hite] W le] AAsts AL 9 APF =4 7} Rotating Biological Contactor (RBC)S /&3 ¢hd A
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Fig. 1. Nitrification & denitrification and Anammox/CANON
process.
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Table 1. Design of SMMIAR process

Unit process HRT (hours) Effective volume (L)
Anaerobic reactor 25 19
SMMIAR 8 60
Clarifier 35 26
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Table 2. Water quality analysis methods

Items Analytical methods

pH pH meter (ORION 5-star)

DO DO meter (ORION 5-star)

SS Total suspended solids dried at 103~105°C (SM2540D)
COD¢ | Closed reflux titrimetric method
NHs-N | Macor kjeldahl method (kjeltec system 1026)
NO2-N | Colorimetric method
NOs-N | Cadmium reduction method

T-N Official test methods of water quality

T-P Ascorbic acid method
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Table 3. Experimental plan and operating condition
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Fig. 3. Schematic of DO distribution in the aeration tank.
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2 238 0 OFAFIL 22As0l TS 49
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Experimental phase Condition
I 1~8 days Air flow rate 42 L/min - m3
il 9~16 days Air flow rate 101 L/min - m3
I 17~28 days Air flow rate 67 L/min - m3
v 29~38 days Air flow rate 83 L/min - m3
\4 39~50 days Air flow rate 58 L/min - m3
VI 51~62 days Air flow rate 50 L/min - m3
VI 63~74 days Air flow rate 50 L/min - m3 Internal recycle 50%
VI 75~86 days Air flow rate 25 L/min - m3 Internal recycle 50%
X 87~98 days Air flow rate 25 L/min - m3 Internal recycle 100%
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Table 4. DO and pH measurement of SMMIAR
(IAr:trerflls(i)tv)\/l) 83 L/min - m3 67 L/min - m3 58 L/min - m3 50 L/min - m3 25 L/min - m3
*Number DO (mg/L) pH DO (mg/L) pH DO (mg/L) pH DO (mg/L) pH DO (mg/L) pH
Top 7.01 7.29 5.78 3.06 7.28 2.07 7.12 1.80 6.85
@ Bottom 1.36 6.98 2.54 2.34 7.25 0.42 7.21 0.29 6.97
,\j © Top 6.70 6.21 311 7.35 2.29 7.18 1.13 6.89
M Bottom 6.20 - 5.56 2.46 7.30 157 7.23 1.08 7.02
| Top 6.59 7.33 5.83 2.97 7.31 2.46 7.15 0.81 6.88
A ® Bottom 5.10 7.34 4.26 1.70 727 1.25 7.19 0.63 7.13
R Top 6.67 7.31 6.89 333 7.31 219 7.20 219 6.92
@ Bottom 1.30 6.79 1.70 0.61 731 0.44 7.30 0.22 6.92
l: ® Top 7.36 6.23 3.20 7.34 2.38 7.01 2.55 7.0
o Bottom 6.54 - 5.41 1.86 7.28 0.88 7.20 0.16 7.05
¢ ® Top 6.89 7.33 5.84 2.99 7.31 2.45 7.16 181 6.95
e Bottom 451 7.32 3.80 0.44 7.25 0.20 725 0.27 7.16
S Top 6.07 6.13 3.01 - 2.06 - 1.69 -
s @ Middle 4.16 5.49 1.25 - 0.98 - 0.67 -
Bottom 353 - 3.07 053 . 041 . 031 .
* Meaning of “Numbers(D~(®)" means DO measuring positions that is written to Fig. 4.
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