The Korean Journal of Microbiology (2010) Vol. 46, No. 1, pp. 27-32

Copyright (© 2010, The Microbiological Society of Korea

olr

]
©

Y Hte[2lor H EHIZ 0l8¢et sHHe Msk EHA,
H

Ol 2| AJAR FHwt

The Development of Treatment System for Removing
the Low Concentrated Nitrogen and Phosphorus
Using Phototrophic Bacteria and Media

Sun-Jung Kim and Sang-Seob Lee®

Department of Bioengineering, Graduate School of Kyonggi University, Suwon 433-760, Republic of Korea
(Received December 8, 2009/Accepted January 4, 2010)

We used phototrophic bacteria to remove low concentrated organic materials (CODc,), nitrogen and
phosphorus. We applied COD¢, 37.3 mg/L, NH3-N 4.0 mg/L, and PO,"-P 1.0 mg/L. (C:N:P=100:10:1)
in the batch test, and the removal efficiencies were shown as follow: COD¢, 87.4%, NH3-N 46.3%,
PO>-P 79.7%. The aerobic process with mixed phototrophic bacteria, ceramic media, and media
KSP01 showed the removal efficiencies of COD¢,, NH3-N, and PO43'-P, each as 72.7% and 79.2%,
respectively in the lab-scale reactor. The maximum PO, -P removal efficiency reached 92.6% by
adjusting pH. There were three conditions used to remove NH3-N. The highest removal efficiency was
98.5% with 10.2 L/min of aeration in 1-2 reactors, and the result of applying river-water showed the
high removal efficiency of NH3-N (82.8%). Therefore, this purification system may be useful to control
nitrogen and phosphorus at low concentration in field.
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Fig. 1. Schematic diagram of a bioreactor.
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Table 1. Removal efficiencies of COD¢, NH3-N and PO, -P by mixed phototrophic bacteria at low concentrated nitrogen and

phosphorus (CNP ratio; A, 100:5:1; B, 100:10:1; C, 150:15:1) (Unit: mg/L)
A B C
Initial Final Initial Final Initial Final
18.8 10.5 37.3 4.7 110.3 81.6
CODCr

44.2% 87.4% 26.0%

Ammonia 1.0 0.6 4.0 2.1 9.6 8.9
(NH:-N) 39.5% 46.3% 75%

Phosphorus 0.6 0.4 1.0 0.2 2.0 1.7
(PO™-P) 33.3% 79.7% 13.0%

Q1 4= UAH(Table 1).
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Fig. 2. Variation of NH3-N by mixed phototrophic bacteria, ceramic
media and media KSPO1 with different aeration condition. I, 1-10
reactor 6.1 L/min; II, 1-2 reactor 10.2 L/min; III, 8-9 reactor 10.2
L/min aeration. (4, Influent; (o) Effluent.
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Fig. 3. Removal efficiency of PO,>-P by media KSPOI at various pH.
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Table 2. Removal efficiencies of the low concentrated nitrogen, phosphorus, and CODCr when using river-water by mixed phototrophic

bacteria, ceramic media, and media KSP01 (Unit: mg/L)
Ammonia Nitr_ite Nitre_lte Phospgl_orus CODc
(NH;-N) (NO2-N) (NO5-N) (POs™-P) g
Influent 2.41(x1.04) 1.138(£0.426) 2.11(x0.78) 0.54(x0.27) 8.85(%3.39)
Effluent 0.41(x0.28) 0.057(%0.017) 2.14(x0.56) 0.28(x0.11) 6.01(£3.35)
Removal efficiencies (%) 82.8 95.0 - 49.0 321
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