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Effect of pH and Temperature on Nitrification in a Bench-Scale Drinking Water

Distribution System During Chloramination
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Abstract: The effect of pH and temperature on the controlling of nitrification was evaluated using rotating annular bioreactors (RABs)
which were applied to simulate the drinking water distribution system. The results showed that elevated pH had little effect on
nitrification occurrence at low temperature (15°C) however the pH controlling effect on nitrification was obvious at high temperature
(30°C). With pH increasing from 7.5 +0.22 to 9.3 £ 0.24 at high temperature (30°C) the residual chloramines concentration
increased 1o 0. 76 mg/L and the AOB concentration in the biofilm and bulk water reduced 0.6 lg MPN/cm® and 1.4 lg MPN/mlL
respectively the heterotrophic bacteria concentration in bulk water reduced 98 CFU/mL. With pH increasing from 7.4 +0. 15 10 9.3 +
0.26 compared with the influent nitrite concentration the effluent nitrite concentration increased four and three times respectively at
different pH levels. The effluent residual chloramines nitrite nitrogen ammonia nitrogen concentrations varied slightly compared with
influent at low temperature (15°C) and the effluent heterotrophic bacteria concentration was also stable.
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AOB 3.5 mg/L. pH
pH 7.5+0.4 4 pH 9.3
3o +0.3 4 pH 1 mol/L NaOH
(RAB) . pH. . .
pH AOB (HPC) 2.
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Table 2 Two-evel factorial experimental design (temperature pH)
/C pH=7.5+0.4 pH=9.0+0.3
30 R1 R1
1 15 R2 R2
1.1 1.3
RAB 7 - RAB 1.3.1 HPC
800 mL 53 ~ 160 min HPC R,A
5 ~15 mL/min. RAB 20 7
18.2 cm’ 50~  1.3.2 AOB
150 r/min. 10 mg/L AOB Soriano  Walker
24 h ( 1) 4 MPN
3 ° 112 3 4
1.2 5 mL
1.2.1 1.0.1 0.0l mL
MPN ( 28C 21d° .
1) 1:5 RAB 4 0.6% - 0.8%
300 L 5 min
NO, N AOB .
1 MPN 1.3.3
Table 1 Composition of the MPN enumeration medium NH, N “NO,; N
N-(1- )-
(NH,),S0, /g 0. 50
KH, PO, /g 0.20 752N ( ). DPD
MgSO, +7H,0/g 0.04 (N N- -1 4- )
CaCl, *2H,0/g 0. 04 10
Fe-EDTA D /mL 1
0.5% / 1 2
/mL 1 000
1) EDTA 2.1 pH
1 30C  15C pH 7.5
1.2.2 9.3 2 . 1
NaClO
DPD NH, Cl pH 30C
NH, N( N ) pH =8.0 15°C ) 30°C pH
NaClO NH, Cl 3:1 pH 7.5
15 min DPD 9.3 (0.098 =
0.031) mg/L (0.068 £0.018) mg/L. 2 pH
1.2.3 4 3
2 RAB 4
15C  30C 8 0.05 ~0.5 mg/L
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