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Characteristics of Biological Nitrogen Removal for Low C/N Ratio Municipal Wastewater
Using Methanol as an External Carbon Source in A;O Fluidized Media Process

Cho-Hee Yoon' - Min-Soo Kim - Seung-Hyun Kim*

Department of Environmental Engineering, Kyungnam University - *Department of civil Engineering, Kyungnam University

ABSTRACT : This experiment was performed to evaluate the characteristics of BNR system performance, behavior of pollutants as orga-
nic and nitrogen at each basin and the effects of C/N ratio on biological nitrogen removal with methanol as an external carbon source for
a low C/N ratio municipal wastewater. A lab-scale AO system by employing the aerobic basin with the fluidized polyurethane media,
which was 10~20 mm cube type like a sponge, was used. The aerobic basin was hybrid type to be suspended and fixed biomass. The
obtained results from this study were as follows; When no methanol was added, suspended biomass was 3 times more than that of the
fluidized media in this system(total biomass 80 g). Biomass growed by an external carbon was firstly attached on media, and then suspended.
CODc: concentration for the effluent was a range of 13 to 29 mg/L regardless of pouring an external carbon. For nitrogen, the effluent
concentration was 20.0~35.9 mg/L(removal efficiency; 18%) in case of no addition of an external carbon, but was 2.5~9.0 mg/l{remo-
val efficiency ; 71 ~83%) with addition of methanol. For the characteristics of pollutants removal, most of COD¢; were removed at the
anaerobic basin when no external organic carbon was added, and were removed at the anoxic basin in case of adding external organic carbon
but at the acrobic basin in case of adding excess external organic carbon. On the other hand, most TIN(total inorganic nitrogen) were removed
at the anaerobic basin when no external organic carbon was added, but when an external organic carbon was added, they were removed at
the anaerobic basin under unstable condition and at the anoxic basin under stable condition.
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Table 1. Characteristics of raw sewage

BODs/CODwy, 0.81 TN/TP 18.6

BODs/CODe, 0.35 Alkalinity/TN 3.81
BODs/TOC 1.66 NO2i3-N: TN 9.9:39.6
BODs/TN 0.43 BOD;: TN : TP 17.0:39.6:2.6
CODe/TN 1.24 | CODc : TN : TP 18.6:15.0:1.0
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Fig. 1. A schematic diagram of the experimental apparatus.

Table 2. Operating conditions for experiment

run#l | run#2 | run#3 | run#4 | run#S run#6
1~43 [43~50{50 ~ 82183 ~ 134|135~ 152 [153 ~ 165
W] ® [ 6] 6y ] 1 (13)
C/N'[CODNO;-N} | 0 35 | 70 | 47 35 24

h - -
: based on the anoxic basin

Operating time[d]
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Fig. 2. Variation of salinity and conductivity of raw sewage.
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Fig. 3. Variation of MLSS concentration during operation
periods.
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Table 3. Treatment performance of CODc: during operation

periods
Removal
Influent{mg/L] Effluent[mg/L}] efficiency[%)]
run#l | 28.10~52.00(37.61) | 13.20~28.00(19.13) 49.14
run#2 | 48.00 ~60.00(54.00) | 40.00~44.00(42.00) 2222
run#3 | 29.00~32.50(30.83) | 23.50~26.00(24.50) 20.53
run#4 | 23.00~39.00(30.00) | 19.00~29.00(23.88) 20.40
run#5 | 17.00~30.00(23.00) | 15.00~22.00(18.00) 21.74
run#6 | 21.00~31.00(24.20) | 15.00~22.00(17.20) 28.93
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Fig. 5. Variation of TIN concentration with time.

Table 4. Treatment performance of nitrogen under operating
conditions

Removal
efficiency[%]

0.97 ~6.28(2.58) 86.29
1696~35.13(2428) | -75.43
19.99~35.87(26.86) | 17.76
NH,'-N | 1593~ 17.07(16.50) | 190~2.13(2.01) 87.82
run#2NOsy N| 8.58~17.76(13.17) | 1139~1329(1234) | 630
TIN [24.52~34820967) | 13.29~1542(1435) | 51.63
NH,*N | 11.66~26.72(20.43) | 0.00~5.02(2.96) 85.51
run#3{NO2s N| 435~2053(8.89) | 2.63~3.63(293) 67.04
TIN [ 2505~31.15(29.32) | 2.85~8.06(5.89) 79.91
NH N | 10.65~21.06(1537) | 0.38~324(127) 91.74
run#4NOsy N| 484~17.14(10.16) | 3.49~7.10(6.04) 40.55
TIN | 1853~36.40(25.53) | 4.14~9.02(7.31) 7.37
NH.'-N | 8.16~18.08(12.87) | 0.00~0.81(0.30) 97.67
run#5NOsyN| 1.90~15.57(8.07) | 2.53~8.41(5.08) 37.05
TIN | 1439~28.752094) | 2.53~8.64(5.38) 7431
NH4'-N | 1537~21.42(18.87) | 0.33~0.60(0.45) 97.62
run#6[NO25N| 3.70~12.8100.15) | 3.04~6.15(435) 52.46
TIN | 19.09~31.79(28.02) | 3.40~6.75(4.80) 82.87

Items | Influent [mg/L] Effluent [mg/L]

NH N | 15.18~22.12(18.82)
run#1 [NOy:3-N| 4.09~29.82(13.84)
TIN | 23.0~40.85(32.66)
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Fig. 6. Variation of COD¢ removal rates in each unit pro-
cess.
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Fig. 7. Variation of TIN removal rates in each unit process.
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