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Disinfection Efficiency for Outlet Water from Biological Activated Carbon

Process by Different Disinfecting Modes

ZHI Xing-hua' BAI Xiao-hui' MENG Ming—qun’
(1. Laboratory of Water Science & Technology School of Life Sciences and Biotechnology Shanghai Jiao Tong University Shanghai
200240 China; 2. Shanghai Water Supply Dispatching and Monitoring Center Shanghai 200100 China)
Abstract:Lab-scale tests were designed to treat the leak of bacteria from BAC process. Water samples from outlet of BAC pool in
Xujing Waterworks in Shanghai were disinfected by NaClO and NH, Cl disinfectant to compare the disinfection efficiency. Heterotrophic
bacteria in disinfected water were cultivated and counted and halo hydrocarbons were detected by GC. To keep the disinfecting efficacy
lg(N,/N) over 2 under the water temperature of 30°C NaClO should have an initial concentration more than 1. 84 mg/L total
chlorine and contact with bacteria for about 30 minutes. As to NH,Cl disinfection the initial concentration should be more than 2. 20
mg/L total chlorine and contacting time should be prolonged to about 90 minutes. The production of CHCI, ranged from 4. 97 to 7. 10
pg/L and CCl, ranged from 0. 01 to 0. 71 wg/L in NaClO disinfection tests with a initial disinfecting concentration in the range of 1. 53—
2.42 mg/L total chlorine values. In NH,Cl disinfecting tests CHCI,; ranged from 4.43 to 5.55 wg/L and CCl, ranged from 0. 01 to
0. 64 pg/L when initial disinfecting concentration limited in the range of 2. 102. 86 mg/L total chlorine values. All was below the state
drinking water standard. The results showed that the disinfection process can be divided into fast step and slow step. NaClO has higher
disinfecting efficiency on bacteria than NH,Cl but neither can reach 100% effectivity. Meanwhile the risk of producing halo
hydrocarbon over standard was proved to be negligible.
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1
Table 1 ~ Water quality of the outlet water from BAC
2009-09-25 2009-09-29 2009-10-14 2009-10-28 2009-11-16 2009-11-18
/°C 26 26 24 22 13 12 20.5
pH 6.90 7.04 6.94 7.24 7.07 7.01 7.03
/NTU 0.18 0.18 0.18 0.20 0.16 0.17 0.18
/gL' 118.42 215.51 182.72 80. 80 37.98 64. 86 150. 97
/mge*L -! 6.88 3.39 6. 87 4.94 2.30 5.04 4.90
HPC/CFU-mL "' 8.38 x 10° 6.00 x 10* 2.82 x 10* 3.01 x 10* 9.04 x 10° 1.18 x 10* 2.46 x 10*
2 HPC D
Table 2 Variation of HPC in the water treatment process
1 2 3 4
t/C 27.5 26.0 27.5 26.5
2009-07-31 . 5 5 2 3
HPC/CFU+*mL 2.49 x10° 2.76 x10° 8.75 x10° 3.89 x10°
t/°C 26.0 26.0 26.2 26. 1
2009-08-13 . < B 5 5
HPC/CFUesmL "~ 1.15 x10° 7.57 x10 5.82 x 10° 8.30 x 10”
t/C 25.8 26. 4 25.0 26.0
2009-09-11 . . B N .
HPC/CFU*mL "~ 4.16 x 10 1.33 x 10 9.29 x10° 1.21 x10
1)1 ;2 BAC ;3 N ;4
2.2 CT =10 mg*(Le*min) '
0.79 ~1.44;CT =100 mg* (L*min) ™'
BAC HPC 1.14 ~ 2.99; CT = 200
30°C. pH 7 mg* (L*min) ™' 1.14 ~ 3.20.
NaClO  NH,CI CT HPC NH,Cl NaClO
2 5 CT
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HCIO HPC .
BAC HPC 2.46 x 10
CFU/mL. lg(N, /N) =2
99 % HPC
v 100% 250 CFU/mL USEPA 500 CFU/mL
o 3 NaClO
1.84 mg/L HPC
0 NH,Cl
CT 2.20 mg/L HPC
lg(N,/N) =2.
2 CT BAC
NaClO NaClO
NH,Cl 2 1.84 mg/L. 30 min
1o : NH,CI 2.20 mg/L
2.3 90 min
3
Table 3 Disinfecting efficiency at different initial residual chlorine
/ / 12V, IN)
- _ CT=10 CT =100 CT =200
mgeL.~! mge L~ L L L
mg* (Lemin) ~' mg* (L*min) ~' mg* (L*min) ™'
1.32 0. 41 1.14 1. 14 1. 14
1.81 0.48 1.44 1.44 1.44
NaClO 1.84 0.54 0.82 2.17 2.19
1.98 0.71 0.79 2.99 3.20
3.24 2.82 1.03 2.89 2.93
2.10 1.68 0.12 0.84 1.19
2.10 1. 69 0. 06 0.57 0.98
NH, Cl 2.20 1. 69 0.15 1.27 2.04
2.24 1.87 0.30 1.76 2.18
2.88 2.48 0.13 0.98 1.53
2.4 .
6L
. (NaCl0 7,
go
2 h NH,CI 4 h = 4
2 ) b} —e— CHCI,
3. 4. oy —=—CCl,
NaCl0 2r
1.53 ~2.42 mg/L CHCL, 4.97 I
0 - ‘
~7.10 pg/L CCl, 0.01 ~0.71 pg/L; 1.53 1.63 1.88 2.42
NH, Cl 2.10 ~2.86 Bl g L7
mg/L  CHCI, 4.43 ~5.55 pg/L CCl, s Nacio
0.01 ~0.64 Mg/]-‘ 2 Fig.3 Halohydrocarbon production by NaClO
NaClO CHCI, CCl,
NH, Cl GB 5749-2006 *'
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