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The Nitrogen and Phosphorus Removal of UNR Process
Using Sludge Carbon Source

Young Gyu, Kim' - In Bae, Kim*
Dept. of Environmental Health, Yong-In University
*Dept. of Environmental Engineering, Han-Kyong National University

ABSTRACT

The aim of this study was to evaluate on the removal effect of total nitrogen and phosphorus with municipal
wastewater in ultrasonic nutrient removal (UNR) process using ultrasonic sludge carbon source. The removal
efficiency for total nitrogen was 44.2% at biological nutrient removal (BNR) process, 50.8% at UNR
process. The removal efficiency for total phosphorus was 45.6% at BNR process, 46.2% at UNR process. The
removal of nitrogen was effectively influenced by ultrasonic sludge carbon source.
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Fig. 1 Schematic of UNR process. o
Table 1. Design factor for BNR and UNR process
Process BNR UNR
Design factor
Volumetric BOD loading ratetkg - BOD/m’ + d) 0.33 0.33
Volumetric T-N loading rate(kg + T-N/m’ *+ d) 0.14 0.14
Volumetric T-P loading rate(kg * T-P/m’ - d) 0.013 0.012
F/M Ratio (kg + TCODmn/kg - MLSS - d) 0.071 0.046
C/N Ratio(kg - BOD/kg - T-N) 2.36 2.36
C/P Ratio(BOD/T-P) 254 215
Sludge Retention Time, SRT(day) 20.0 236
Hydraulic Retention Time, IHIRT(day) 0.25 0.25
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Table 2. The results of removal efficiency for BNR and UNR process

Process
L BNR - UNR
Analysis items

Influent 65.3 65.3

TCODya Effluent 166 15.1
Removal efficiency (%) 74.3 74.4
Influent 84.1 84.1

TSS Effluent 7.0 7.2

Removal efficiency (%) 91.1 91

Influent 3.1 3.1

TP Effluent 1.6 1.7
Removal efficiency (%){ 474 462
Influent 34.8 34.8
TN Effluent 19.3 16.9
Removal efficiency (%6){ 44.2 50.8
Influent 27.3 27.3

NH3;-N Effluent 12.0 79
Removal efficiency (%)| 575 737
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