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Abstract: Analysis on carbon source requirement of nitrogen and phosphorus removal is the key to
evaluate the upgrading difficulty and technological countermeasures design of wastewater treatment plants
(WWTPs). A simultaneous evaluation method for difficulty of nutrient removal ( DNR) was introduced
based on comprehensive consideration of carbon source requirements of nitrogen and phosphorus removal ,
and the reliability and application of this method were investigated by using the actual operation data of 19
WWTPs in Shanghai City. The statistical analysis results showed that the DNR index had a significant
positive correlation (P <0.01) with effluent total nitrogen (TN) and total phosphorus ( TP) concentra-
tions, and the correlation coefficient was significantly higher than that of C/N and C/P ratios. According
to the classification results of DNR index, the number of WWTPs with high, medium and low DNR level
was 3, 11 and 5 under the first class A standard, respectively. For most WWTPs, the proportion of car-
bon source requirement for nitrogen removal was higher. DNR index could scientifically and objectively

reflect the difficulty of nitrogen and phosphorus removal in WWTPs, and it could be further applied in
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classification management of WWTPs and carbon source supply analysis and operation optimization under

different discharge standards.
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Tab. 1 Carbon source requirement for nitrogen removal and evaluation of phosphorus removal potential in nineteen WWTPs (2016)
vEsk | 4b3R | #EK BODs/ | TN/(mg - L™') | TP/(mg- L7") CSp/(mg - L7") DNR
7 I TZ ] (mg- L7 | #k | K | #Ek | K | e | %A | BB | %E | KA | —%B
A | AAO 110.9 28.26 | 13.79 | 3.05 0.57 136.6 | 75.9 52.1 1.23 0.68 0.47
B AO 92 29.22 | 11.87 | 3.64 0.35 146.3 | 85.6 61.8 1.59 0.93 0.67
C SBR 194.5 44.39 10.8 4.97 1.06 | 216.4 | 155.7 | 131.9 1.11 0.8 0.68
D | AAO 140. 1 39.88 | 12.26 3.6 0.75 185.4 | 124.6 | 100.9 1.32 0.89 0.72
E | AAO 129.1 37.88 | 9.66 4.17 0.49 184 123.2 | 99.4 1.42 0.95 0.77
F | SBR 100.5 30.52 | 15.62 | 3.23 0.97 146.9 | 86.1 62.4 1.46 0.86 0.62
G AO 82.8 21.07 6.6 2.18 0.24 100.9 | 40.1 16.4 1.22 0.48 0.2
H | AAO 191.6 45.82 | 15.56 | 5.36 0.25 | 225.9 | 165.1 | 141.4 1.18 0.86 0.74
I | AAO 75.4 23.07 | 11.82 | 3.32 1.6 120.2 | 59.5 35.7 1.59 0.79 0.47
J AO 104.7 45.29 | 10.38 | 2.63 1.63 195.2 | 134.4 | 110.7 1.86 1.28 1.06
K AO 145.2 54.29 | 20.82 | 4.42 0.4 247.3 | 186.5 | 162.8 1.7 1.28 1.12
L | AAO 189.5 28.56 | 9.49 6.49 0.31 173.8 113 89.3 0.92 0.6 0.47
M 0D 104.9 19.88 | 8.08 3.65 0.21 111.9 | 51.2 27.8 1.07 0.49 0.27
N | AAO 80.2 31.99 | 20.06 | 5.52 0.8 176.4 | 115.6 | 91.9 2.2 1.44 1.15
0 0D 133.7 20.36 | 9.93 9.66 0.62 176.8 116 92.3 1.32 0.87 0.69
P | AAO 52.3 19.56 | 10.79 | 3.52 0.51 109.3 | 48.5 26.4 2.09 0.93 0.5
Q 0D 133 17.03 | 8.14 3.31 0.19 97.8 37 24.3 0.74 0.28 0.18
R | AAO 72.5 16.74 | 5.58 3.17 0.44 95.2 34.4 22.8 1.31 0.48 0.31
S 0D 177.3 17.45 | 6.69 3.29 0.18 99.2 38.4 24.1 0.56 0.22 0.14
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Fig. 1 Correlation between TN or TP concentration in effluent
and DNR,BOD,/TN or BOD,/TP in nineteen WWTPs
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Fig.2  DNR index for nineteen WWTPs under different
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