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Impacts of Suspended Solids on “Tailing” Phenomenon in Disinfection of Sewage

with Chlorine
LANG Yong-me LIU Chao-bin YU Yong—zhen QIAN Yu-ia ZHANG Li LIU Wei

(School of Environmental Science and Engineering Sun Yat-Sen University Guangzhou 510275 China)

Abstract:The impacts of suspended solids in secondary effluent on “tailing” phenomenon in disinfection of E. coli with chlorine were
investigated using kinetic disinfection curves. Higher SS concentration led to earlier beginning of “tailing” region with lower
inactivation level. Comparison between lg-lg regression analyses of disinfection curves demonstrated that the SS concentration correlated
with overall inactivation rate which decreased by 10 times while SS concentration increased from 6 to 85 mg/L. The results of
segmental modeling of disinfection curves showed that the SS concentration (at a range of 10-55 mg/L) correlated with the starting time
of “tailing” region as well as the log=kill at the starting point of tailing region (R* >0.99). The starting time was shortened from 330
min to 55 min and the log—kill dropped from 5. 8 down to 0. 8 with SS concentration increasing. Better removal of SS will improve the
lg—kill of E. coli at tailing region and the inactivation rate resulting in lower cost of construction and running. In addition higher
chlorine dosage and lower pH value could slightly enhance the log=kill in the “tailing” region.
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Table 1  Water quality of raw water
DOC u SS
2 /mg* L' P /mg+ L~} /mg e+ L™! /cells » L~!
1 6. 505 7.00 26. 11 0.203 2.2 x10°
N SS
12 SS
(SS)
SS SS.DOC. . SS
SS N N N
SS 3 mol/LL.  NaOH 1 mol/L  HCI
pH. SS :6.13, 10.03.
17.93., 26.11. 34.60. 42. 44, 55.36. 84.67 mg/L.
(SS) DOC
-pH SS
2.
1
95%
1.1 ( );
( )N N-
2 DOC
Table 2 DOC and E. coli of water samples with various SS concentration
SS/mg+ L~
6.13 10. 03 17.93 26. 11 34. 60 42. 44 55.36 84. 67
DOC/mg * L -! 6.413 6.431 6. 486 6. 505 6.510 6.534 6.550 6.583
lcells » L~ 3.2 x10° 8.1 x10° 3.4 x107 2.2 x10* 3.4 x10* 4.5 x10" 5.2 x 10" 6.8 x 10°
( ); 0. 10, 25. 55. 85.
( ); 120, 180. 240. 330. 450 550 min 10 mL
) (
) ( ) 10 mL
. . (
). »
1.2
SS 2.1 cpt
4500C1 F DPD/FAS NH,” N 2.1.1
13 . pH DELTA 320pH o
; DOC TOC (TOC-VCPH )
1.3 cpt = ¢y xe M+ (1 —x) e ™ (@))
1 000 mL
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Fig.3 Typical disinfection curve of chlorination
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Fig.4 The lgdg analysis of kinetic disinfection curves for chlorination
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Fig.5 Variation of lag and tailing extent as the function of SS
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Fig. 6 Segmental modeling of disinfection curves of chlorination
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3 cyl
K R’ 6 SS = R’
26.11 mg/L 2
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Table 3 K(10 ~*) and R?obtained by segmental modeling of disinfection curves
SS t/min
/mg * L' 0 10 25 55 85 120 180 240 330 450 550
R? 0. 82 0. 67 0.50 0.33 0.01
6.13 30. 08
K 11. 04 4.26 2.33 1.44 0.77
R? 0.95 0. 89 0. 86 0. 64 0.36 0.16 0.10
10. 03 12. 38
K 6.44 3.28 2.22 1.34 0.75 0.47 0.28
R? 0.55 0.78 0. 86 0. 89 0. 69 0.55 0.28 0.05 0. 06
17.91 13.74
K 4.18 2.78 1.61 1.27 0.79 0.54 0.33 0.21 0.16
2. 11 R? 13. 18 0.749 0.87 0. 86 0. 86 0.75 0. 64 0.48 0. 47 0.43
’ K ’ 5.27 3.28 2.42 1.91 1.33 0.98 0.70 0. 52 0.37
R? 0.42 0. 89 0.96 0.91 0.78 0. 65 0. 46 0.29
34. 60 10. 10
K 3.16 2.45 2.21 1.78 1.29 0.96 0. 69 0.52
R? 0.95 0.95 0.98 0.90 0. 80 0.63 0. 64
42.44 4.67
K 2.79 2.08 1.97 1.90 1.55 1.25 0.98
R? 0.90 0.97 0.97 0.96
55.36 4.42
K 2.45 2.24 2.08 1.99
R? 0.92 0.97 0.90
84. 67 3.93
K 2.36 2.12 1.72
3 SS 7. SS 10. 03 ~55.36 mg/L
SS 6.13 mg/L 84. 67 . SS lg(N/Ny)
mg/L 6.08 (R2 =0.99).SS >55.36 mg/L
0.27 SS <30 mg/L
SS >55.36 mg/L SS
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Fig.9 Kinetic disinfection curves at various pH
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