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Effect of C/N and Sludge Concentration on the pH- Regulated Nltrosatloy System
ZHANG Mln , WEI Jia-min' , HUANG Hu1_—m1n , JIANG Ying', GUO Mgng-lel CHEN Chong- Juh1 o 4 ,SHEN
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_Abstract:| pH is one of the most 1mp0rtartt fieanss 8 Jeontroll for the realization and stability of the nitrosation system. To"ﬁudy the
change/tulé of pH Values of the nitrosation syster and the influence of pollution removal and transformation at different pH under the
conditions jof different C/N (0,1,2,3,4) and sludge__cenéq_merations (sludge amount: water content was 1:6 , 1:3, 1: 1), batch tests
were conduéted with tapered bottles using sodium agetafe as the carbon source and inoculated with mature nitrosation sludge. The
results showed that the higher the C/N, the higher the pH increment and the denitrification efficiency at the same sludge concentration.
At the same C/N, a higher sludge concentration corresponded to a smaller pH increment but a higher denitrification efficiency. The
removal and transformation of carbon and nitrogen was highly correlated with pH changes in the reaction system, and the denitrification
and nitrosation reactions were in sequence. Throughout the operational period of the system, as pH increased, the specific organic
matter removal rate was 7-16 times as much as when pH decreased. However, as pH decreased, the specific ammonia oxidation rate
(SAOR) was 1-20 times that of when pH increased. When pH was less than 6. 1, the system lost its ability to oxidize ammonia-
nitrogen. The highest removal efficiency of carbon and nitrogen in the system was achieved when C/N was 4. Ammonia transformation
80% COD removal at the three sludge concentrations took 480, 350, and 300 min, respectively. Under different conditions, the
proportion of nitrosation in the system remained above 50% and the concentration of NO, -N remained below 5 mg:L™", which
indicated that the system was dominated by nitrosation.

Key words : nitrosation; denitrification; pH value; process control; conversion of carbon and nitrogen
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Fig. 1 The pH profiles of different C/N under different sludge
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concentrations in a partial nitrification system

2 M3, BEE C/N BB RN, 5k
Bk A1 6%, pH E i s i 7. 92 F+ %8 8.58,
o5 11 By BE i SAOR ( L N/MLSS 3t) H 0.098 7
mg-(mg-d) "' F+E 0.257 mg-(mg-d) ~'; 1: 30,
pH {E R A 7. 78 FH2 8. 54, 55 T By BtAY SAOR
(LA N/MLSS i) H 0.109 mg-(mg-d) ' F+ =
0.203 6 mg-(mg-d) ~'; 1: 10}, pH {H & & i
7.88 J+#8.53, &5 1 rBz ) SAOR (LA N/MLSS it)
i 0.087 mg-(mg-d) ' F+ & 0.272 mg- (mg-d) .
AENG IR EE T, C/N 5 st = 1Y pH H A5,
KA AOB Z 24, Kififeif T SAOR M3 K. 7



848

2

5

oo 40 %

F2 AE C/NEARREFRRETH pH THUME
Table 2 The pH profiles of different C/N under different sludge concentrations

WREL UK O BKpH  pHEA pHEMEA  ApH A Bl */ﬂi acen
0 7.92 7.92 6.1 0 0 0
1 7.85 8.28 6.19 0.43 60 100
1:6 2 7.88 8.39 6.1 0.51 150 200
3 7.9 8.48 6.24 0.58 210 285
4 7.9 8.58 7.28 0. 66 210 380
0 7.78 7.78 6.02 0 0 0
1 7.94 8.23 6.24 0.29 50 80
1:3 2 7.85 8.33 6.2 0.48 90 160
3 7.83 8.45 6.5 0.62 130 252
4 7.79 8.54 7.22 0.75 240 400
0 7.88 7.88 6.03 0 0 0
1 7.79 8. 06 6. 06 0.27 20 35
1:1 2 7.83 8.3 6.78 0. 47 90
3 7.9 8.34 7.02 0.44 110
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Fig. 2 Removal of organic matter with different C/N at different sludge concentrations in a partial nitrification system
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Fig. 3 Ammonia nitrogen removal of different C/N under different sludge concentrations in a partial nitrification system
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Table 3  Specific removal rate of different C/N under different sludge concentration/mg- (mg-d) =
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