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Table Al: Data from nanofiltration experiments for the removal of HAAs 60 ppb by ES 10 membrane
pressure

(bar)
cross-flow 

velocity (m/s)
concentrations of H A A s  (ppb) in feed solutions concentrations of H A A s  (ppb) in the permeate

C A A B A A D C A A T C A A D B A A H A A s C A A B A A D C A A T C A A D B A A H A A s
1 0.3 11.82 12.46 11.47 1 .1 2 11.83 48.71 0.00 0.00 0.00 0.47 0.00 0.47

11.52 12.13 11.15 9.84 11.6 8 56.31 0.00 0.00 0.00 0.48 0.00 0.48
0.5 12.05 12.47 11.38 10.33 11.87 58.09 0.00 0.00 0.87 1.66 0.49 3.03

13.49 14.16 13.09 11.74 13.46 65.94 0.00 0.00 0.86 1.62 0.48 2.96
0.7 10.96 11.62 10.65 9.74 11.19 54.15 0.00 0.00 0.00 0.00 0.00 0.00

11.33 11.94 10.84 10.00 11.46 55.57 0.00 0.00 0.00 0.00 0.00 0.00

3 0.3 13.29 14.74 13.79 14.29 15.29 71.40 0.00 0.00 0.00 1.18 0.00 1.18
12.27 13.53 12.73 13.13 14.01 65.66 0.00 0.00 0.00 1.28 0.00 1.28

0.5 12.16 13.26 13.39 12.77 13 76 65.34 0.00 0.00 0.69 2 .10 0.40 3.19
12.58 13.55 12.66 13.13 14.08 66.00 0.00 0.00 0.89 2.70 0.52 4.11

0.7 12.94 14.23 13.61 13.84 15.01 69.63 0.00 0.00 0.00 0.44 0.00 0.44
12.23 13.30 12.72 12.94 13.99 65.19 0.00 0.00 0.00 0 59 0.00 0.59

5 0.3 12.09 14.46 13.59 14.44 15.42 70.00 0.00 0.00 1.49 2.71 1.19 5.38
12.77 14.26 13.37 14.21 15.16 69.77 0.00 0.00 1.39 2.54 0.95 4.89

0.5 12.59 13.68 12.72 13.01 13.95 65.96 0.00 0.92 2.77 4.08 2.09 9.87
12.67 13.74 12.81 13.76 14.00 66.99 0.00 0.94 2.91 4.30 2.20 10.36

0.7 13.57 14.84 13.68 13.82 15.09 71.00 0.00 0.00 1.74 2.93 1.63 6.30
12.08 13.68 12.06 12.15 13.26 63.24 0.00 0.00 1.78 2.89 1.18 5.86
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Table A2: Data from nanofiltration experiments for the removal of HAAs 90 ppb by
pressure

(bar)
cross-flow velocity 

(m/s)
concentrations of H A A s  (ppb) in feed so utions concentrations of H A A s  (ppb) in the permeate

C A A B A A D C A A T C A A D B A A H A A s C A A B A A D C A A T C A A D B A A H A A s
1 0.3 19.06 20.58 19.07 17.93 20.32 96.95 0.00 0.00 0.00 0.47 0.00 0.47

18.79 20.25 18.75 17.61 19.93 95.33 0.00 0.00 0.00 0.48 0.00 0.48
0.5 17.42 18.77 17.22 15.66 17.86 86.94 0.00 0.00 0.87 1.66 0.49 3.03

18.25 19.58 17.94 16.35 18.59 90.70 0.00 0.00 0.86 1.62 0.48 2.96
0.7 17.74 18.96 17.36 15.81 18.04 87.92 0.00 0.00 0.00 0.00 0.00 0.00

17.09 18.34 16.78 15.22 17.35 84.77 0.00 0.00 0.00 0.00 0.00 0.00

3 0.3 19.16 20.51 18.74 16.86 19.23 94.49 0.00 0.00 0.00 1.18 0.00 1.18
17.44 18.77 17.11 15.42 17.64 86.37 0.00 0.00 0.00 1.28 0.00 1.28

0.5 17.23 18.39 16.68 15.38 17.49 85.16 0.00 0.00 0.69 2 .10 0.40 3.19
19.20 20.56 18.87 17.16 19.50 95.30 0.00 0.00 0.89 2.70 0.52 4.11

0.7 18.56 20.02 18.41 16.75 19.14 92.89 0.00 0.00 0.00 0.44 0.00 0.44
5 0.3 19.61 20.85 19.07 17.39 19.85 96.77 0.00 0.00 1.49 2.71 1.19 5.38

18.57 19.94 18.20 16.64 19.06 92.41 0.00 0.00 1.39 2.54 0.95 4.89
0.5 18.65 20.27 18.32 17.01 19.53 93.79 0.00 0.92 2.77 4.08 2.09 9.87
0.7 19.25 2 1 . 1 2 19.29 18.24 20.87 98.77 0.00 0.00 1.74 2.93 1.63 6.30

IS 10 membrane
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Table A3: Data from nanofiltration experiments for the removal of HAAs 120 ppb by ES 10 membrane
pressure

(bar)
cross-flow velocity 

(m/s)
concentrations of HAA5 (ppb) in feed so utions concentrations of H A A s  (ppb) in the permeate

C A A B A A D C A A T C A A D B A A HAAs C A A B A A D C A A T C A A D B A A H A A s
1 0.3 21.75 25.73 24.46 28.09 29.15 129.18 0.00 2 .10 8.30 8.74 6.19 25.34

20.28 24.07 23.08 26.36 27.24 121.04 0.00 2.49 10.01 10.46 7.42 30.37
0.5 19.55 23.96 23.60 23.53 26.71 117.34 0.00 0 0 0 2.77 3.71 1.53 8.01

23.09 28.39 28.00 27.85 31.68 139.01 0.00 0.00 2.68 3.59 1.47 7.75
0.7 20.47 25.12 24.75 23.17 27.05 120.55 7.79 9.04 15.43 14.94 13.13 60.34

20.07 24.63 24.38 22.70 26.55 118.32 7.30 8.63 14.88 14.46 12.65 57.92
3 0.3 25.33 30.33 27.76 28.84 31.52 143.77 5.71 6.39 18.63 17.45 14.89 63.08

22.43 26.51 24.25 25.36 27.59 126.14 4.70 5.47 15.88 14.87 12.58 53.49
0.5 21 52 25.25 24.16 28.62 29.15 128.70 0.00 0.00 0.95 2.15 0.07 3.17

22.77 27.48 25.79 30.82 31.80 138.66 0.00 0.00 0.97 2.18 0.76 3.91
0.7 20.98 25.44 24.72 29.32 29.88 130.34 0.00 1.07 6.27 8.92 5.14 21.38

21.07 25.10 23.74 29.09 29.37 128.36 0.00 1.02 5.94 5.48 4.88 17.33
5 0.3 22.16 26.39 24.88 29.86 30.49 133.77 0.00 2.58 4.52 6.73 3.91 17.74

24.12 28.99 27.29 32.84 33.56 146.80 0.00 2.61 4.41 6.83 3.97 17.82
0.5 22.99 27.67 25.85 29.73 31.19 137.43 4.62 5.29 12.77 13.07 10.36 46.11

20 91 24.99 23.25 26.85 28.05 124.05 0.00 5.35 13.07 13.38 11.17 42.97
0.7 22.30 26.72 24.86 30.01 31.07 134.96 5.81 7.20 14.43 16.30 12.74 56.49

20.75 25.10 23.32 28.07 29.01 126.26 6.14 7.42 15.06 16.92 13.14 58.68
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Table A4: Data from nanofiltration experiments for the removal of HAAs 60 ppb by NTR 7410 membrane
pressure

(bar)
cross-flow velocity 

(m/s)
concentrations of H A A s  (ppb) in feed so utions concentrations of H A A s  (ppb) in the permeate

C A A B A A D C A A T C A A D B A A H A A s C A A B A A D C A A T C A A D B A A H A A s
1 0.3 14.13 14.56 14.47 14.22 13.28 70.66 0.00 1.68 2.98 3.47 2.54 10.68

15.98 14.89 15.05 14.51 13.46 73.90 0.00 1.66 2.90 3.43 2.52 10.51
0 .5 15.77 14.85 15.25 16.98 15.36 78.21 0.00 0.98 2.27 2.79 1.92 7.96

16.20 15.10 15.46 17.19 15.44 79.40 0.00 0.98 2.28 2.80 1.92 7.98
0.7 17.09 16.01 16.28 17.83 16.31 83.52 0.00 0.84 2 .10 2.59 1.76 7.29

18.23 16.77 17.06 18.69 16.89 87.65 0.00 0.86 2.14 2.64 1.80 7.44
3 0.3 17.47 15.90 16.89 19.97 16.78 87.00 0.00 4.81 7.25 8 31 7.00 27.37

17.24 15.58 16.70 18.12 16.28 83.93 0.00 5.08 7.58 8.77 7.41 28.84
0.5 12.91 11.41 15.94 18.15 15.58 73.98 0.00 2 .1 2 5.03 4.55 4.58 16.28

15.22 13.54 17.97 19.16 18.06 83.95 0.00 2.17 5.12 4.65 4.71 16.65
0.7 15.84 14.35 14.95 16.58 14.69 76.41 0.00 2.55 3.82 3.04 3.35 12.77

16.17 14.95 15.34 17.23 15.36 79.05 0.00 2.19 3.19 2.46 2.87 10.71
5 0.3 18.21 16.71 17.39 19.09 16.99 88.40 9.62 8.17 11.8 8 13.02 11.53 54.23

18.43 16.86 17.67 19.37 17.22 89.54 11.19 9.53 13.85 13.62 13.43 61.61
0.5 16.82 15.13 15.63 17.09 15.18 79.86 0.00 4.75 7.03 6.59 6.61 24.98

17.23 15.59 16.02 17.69 15.79 82.32 5.51 4.80 7.10 6.66 6.69 30.76
0.7 15.75 14.24 14.85 16.55 14.44 75.84 0.00 3.01 4.79 3.93 4.28 16.01

16.18 14.74 15.39 16.80 14.96 78.07 0.00 3.06 4.85 4.02 4.39 16.33
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Table A5: Data from nanofiltration experiments for the removal of HAAs 90 ppb by NTR 7410 membrane
pressure

(bar)
cross-flow velocity 

(m/s)
concentrations of H A A s  (ppb) in feed so utions concentrations of H A A s  (ppb) in the permeate

C A A B A A D C A A T C A A D B A A H A A s C A A B A A D C A A T C A A D B A A H A A s
1 0.3 21.78 2 0 .12 20.77 22.24 2 0 .11 105.02 0.00 2.49 4.70 4.63 3.91 15.74

21.93 20.16 20.71 22.38 2 0 .12 105.29 0.00 3.01 5.65 5 58 4.75 18.99
0.5 15.69 15.97 20.34 21.0 0 19.85 92.85 0.00 1.68 3.05 2.96 2.41 10 .10

18.42 18.87 20.80 20.36 22.30 100.75 0.00 0.00 3.49 4.23 2.94 10.66

0.7 19.20 17.71 18.30 19.33 17.63 92.17 0.00 1.24 2.46 2.53 1.95 8.18
21.60 19.80 20.38 22.05 18.85 102.68 0.00 1.39 290 2.74 2.06 9.09

3 0.3 17.54 18.41 21.35 21.38 20.63 99.31 5.43 5.81 8.46 8 64 8.14 36.48
18.19 19.06 22 .0 1 22.25 21.46 102.97 5.05 5.53 7.99 8.36 7.88 34.82

0.5 21.06 21.57 21.75 21.67 21.47 107.52 4.82 5.03 5.74 5.80 5.71 27.09
22.23 21.82 2 2 .1 1 20.94 20.59 107.68 4.67 5.05 5.75 8.79 5.75 30.02

0.7 22.45. 23.03 23.25 22.59 22.75 114.07 0.00 4.16 5.45 5.22 5.04 19.88
20.79 22.46 22.77 20.85 20.97 107.83 0.00 4.26 5.58 5.31 5.18 20.32

5 0.3 20.87 21.29 20.99 21.27 20.90 105.33 6.91 7.00 8.92 8.70 8.60 40.11
20.42 20.89 21.67 21.92 20.54 105.44 7.62 8.07 10 .21 10.05 10.00 45.95

0.5 21.05 21.56 21.60 21.40 21.33 106.95 5.12 5.30 6.50 6 .12 6.19 29.23
20.88 21.48 21.44 21.17 2 1 . 1 1 106.08 6.22 6.36 8.09 7.51 7.65 35.85

0.7 20.47 21.42 2 1 .2 1 20.75 2 1 .1 0 104.95 0.00 4.27 5.43 5.33 5.31 20.35
18.31 17.34 20.15 21.53 20.63 97.96 0.00 495 6.39 6.16 6 .12 23.63

00
ON



Table A6 : Data from nanofiltration experiments for the removal of HAAs 120 ppb by NTR 7410 membrane
pressure

(bar)
cross-flow velocity 

(m/s)
concentrations of H A A s  (ppb) in feed so utions concentrations of H A A s  (ppb) in the permeate

C A A B A A D C A A T C A A D B A A H A A s C A A B A A D C A A T C A A D B A A H A A s
1 0.3 25.79 26.56 26.59 26.04 26.09 131.06 0.00 2.05 4.03 4.04 3.41 13.53

23.31 24.28 24.36 23.72 23.87 119.54 0.00 2.78 5.46 5.50 4.65 18.40
0.5 18.91 19.28 24.45 24.51 23.73 110.87 0.00 1.42 3.84 4.02 3.22 12.50

23.95 24.80 21.53 21.53 20.55 112.36 0.00 1.55 4.18 4.38 3.48 13.59
0.7 25.85 27.15 27.32 26.66 27.04 134.02 0.00 1.82 3.42 3.40 2.86 11.51

19.90 20 .22 20.19 21.36 20.78 102.45 0.00 2.09 3.92 3.87 3.24 13.13
3 0.3 27.98 28.48 29.49 29.16 28.55 143.66 7.89 7.90 11.16 11.45 10.77 49.17

26.56 27.16 28.03 27.83 27.35 136.93 8.19 8.79 12.43 12.67 12 .0 1 54.09
0.5 26.00 27.96 29.31 28.95 27.77 140.00 4.88 5.07 7.05 7.22 6.73 30.94

23.57 23.98 25.67 25.42 23.98 122.62 5.08 5.61 7.84 8.03 7.50 34.06
0.7 23.34 23.53 24.09 24.39 23.53 118.88 0.00 3.30 5.04 5.09 4.78 18.20

20.63 21.23 20.02 20.34 20 .10 102.32 0.00 3.24 4.89 4.87 4.56 17.56
5 0.3 23.46 23.73 24.42 24.16 23.59 119.36 7.20 7.79 12.15 12.37 11.69 51.20

23.22 23.90 24.55 24.39 24.05 12 0 .11 7.77 7.78 12.09 12.39 11.64 51.67
0.5 24.85 25.40 25.68 25.46 25.25 126.65 6.91 7.40 10.37 10 .1 1 9.98 44.77

24.93 25.24 26.01 25.36 24.89 126.43 5.22 5.47 7.70 7.46 7.31 33.15
0.7 27.58 28.15 29.07 28.55 28.06 141.42 0.00 4.24 5.74 5.10 5.29 20.37

24.16 24.83 25.95 25.40 24.63 124.98 0.00 4.44 6.04 5.36 5.52 21.36

oo-0



Table A7: Data from nanofiltration experiments for the removal of HAA5 60 ppb by NTR 729HF membrane
pressure

(bar)
cross-flow velocity 

(m/s)
concentrations of HAA5 (ppb) in feed so utions concentrations of HAA5 (ppb) in the permeate

CAA BAA DCAA TCAA DBAA HAAs CAA BAA DCAA TCAA DBAA h a a 5
1 0.3 10.31 13.01 12.16 12.23 13.59 61.31 0.00 1.2 2 5.68 6.64 4.72 18.27

12.59 14.68 13.70 13.78 15.43 70.18 0.00 1.2 1 4.62 6.65 4.75 17.24
0.5 13.59 13.27 12.23 12.92 10.70 62.71 0.00 2.83 2.33 11.23 0.90 17.29

13.09 13.03 11.82 12.42 10.48 60.85 0.00 2.44 1.97 9.75 0.78 14.95
0.7 12.17 12.08 11.32 11.58 10.30 57.46 0.00 1.29 5.43 7.54 4.24 18.50

14.00 13.83 13.13 13.48 11.94 66.37 0.00 1.28 5.42 7.52 4.18 18.41
3 0.3 14.46 14.74 15.36 12.03 14.13 70.72 0.00 0.74 4.10 3.90 3.14 11.89

14.08 14.15 14.93 11.61 13.53 68.30 0.00 0.77 4.24 3.98 3.20 12 .20

0.5 12.60 12.61 12.47 12.50 12.93 63.10 0.00 2.89 7.49 9.05 6.22 25.65
16.36 15.12 15.93 16.14 15.31 78.85 0.00 2.93 7.67 9.03 6.29 25.92

0.7 13.38 13.07 13.35 12.49 12.31 64.61 0.00 2.76 7.12 8.00 5.87 23.75
12.90 12.84 12.78 12.27 12.17 62.97 0.00 2.87 7.41 8.33 6 .11 24.72

5 0.3 12.55 12.54 12.75 12.62 12.14 62.61 0.00 0.00 0.69 2.01 0.40 3.10
14.85 14.88 15.35 15.19 14.57 74.84 0.00 0.00 0.79 2.32 0.46 3.58

0.5 15.06 15.10 15.10 14.80 14.52 74.58 0.00 2.14 5.36 5.50 3.55 16.54
15.21 15.12 15.07 14.84 14.61 74.85 0.00 2.41 5.74 6.28 4.07 18.49

0.7 12.89 12.70 12.68 12.80 12.36 63.43 0.00 1.00 3.01 3.31 1.78 9.11
12.31 12.28 12.74 12.36 12.0 1 61.69 0.00 1.01 3.17 3.36 1.81 9.36

0๐00



Table A7: Data from nanofiltration experiments for the removal of HAAs 60 ppb by NTR 729HF membrane
pressure

(bar)
cross-flow velocity 

(m/s)
concentrations of H A A s  (ppb) in feed so utions concentrations of H A A s  (ppb) in the permeate

C A A B A A D C A A T C A A D B A A H A A s C A A B A A D C A A T C A A D B A A H A A s
1 0.3 10.31 13.01 12.16 12.23 13.59 61.31 0.00 1.22 5.68 6.64 4.72 18.27

12.59 14.68 13.70 13.78 15.43 70.18 0.00 1.2 1 4.62 6.65 4.75 17.24
0.5 13.59 13.27 12.23 12.92 10.70 62.71 0.00 2.83 2.33 11.23 0.90 17.29

13.09 13.03 11.82 12.42 10.48 60.85 0.00 2.44 1.97 9.75 0.78 14.95
0.7 12.17 12.08 11.32 11.58 10.30 57.46 0.00 1.29 5.43 7.54 4.24 18.50

14.00 13.83 13.13 13.48 11.94 66.37 0.00 1.28 5.42 7.52 4.18 18.41
3 0.3 14.46 14.74 15.36 12.03 14.13 70.72 0.00 0.74 4.10 3.90 3.14 11.89

14.08 14.15 14.93 11.61 13.53 68.30 0.00 0.77 4.24 3.98 3.20 12 .20
0.5 12.60 12.61 12.47 12.50 12.93 63.10 0.00 2.89 7.49 9.05 6.22 25.65

16.36 15.12 15.93 16.14 15.31 78.85 0.00 2.93 7.67 9.03 6.29 25.92
0.7 13.38 13.07 13.35 12.49 12.31 64.61 0.00 2.76 7.12 8.00 5.87 23.75

12.90 12.84 12.78 12.27 12.17 62.97 0.00 2.87 7.41 8.33 6 .11 24.72
5 0.3 12.55 12.54 12.75 12.62 12.14 62.61 0.00 0.00 0.69 2.01 0.40 3.10

14.85 14.88 15.35 15 19 14.57 74.84 0.00 0.00 0.79 2.32 0.46 3.58
0.5 15.06 15.10 15.10 14.80 14.52 74.58 0.00 2.14 5.36 5.50 3.55 16.54

15.21 15.12 15.07 14.84 14.61 74.85 0.00 2.41 5.74 6.28 4.07 18.49
0.7 12.89 12.70 12.68 12.80 12.36 63.43 0.00 1.00 3.01 3.31 1.78 9.11

12.31 12.28 12.74 12.36 12.0 1 61.69 0.00 1.0 1 3.17 3.36 1.81 9.36
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Table A8: Data from nanofiltration experiments for the removal of HAAs 90 ppb by NTR 729HF membrane
pressure

(bar)
cross-flow velocity 

(m/s)
concentrations of HAA5 (ppb) in feed so utions concentrations of H A A s  (ppb) in the permeate

CAA BAA DCAA TCAA DBAA HAAs CAA BAA DCAA TCAA DBAA H A A s
1 0.3 18.76 21.89 21.03 20.48 23.31 105.47 0.00 6.78 13.43 16.33 14.19 50.72

17.78 20.49 19.51 19.15 21.81 98.74 0.00 7.92 15.74 19.06 16.76 59.48
0.5 17.59 20.26 19.57 18.97 21.47 97.86 0.00 4.29 12.98 14.34 13.00 44.61

17.42 20.04 19.30 18.67 21.19 96.62 0.00 4.48 13.41 15.06 13.68 46.63
0.7 16.54 19.05 18.27 16.97 19.64 90.47 0.00 3.66 12.14 13.46 1 2 .1 1 41.37

16.33 18.98 18.37 16.97 19.59 90.25 0.00 3.74 11 95 13.76 12.38 41.84
3 0.3 17.15 21.04 20.72 21.52 23.81 104.24 0.00 3.80 5.52 9.85 4.39 23.55

14.99 18.25 17.92 18.76 20.50 90.42 0.00 3.91 5.60 10.24 4.53 24.27
0.5 16.80 19.64 17.41 20.25 18.01 92.10 0.00 0.89 1.64 6.66 0.68 9.87

16.21 19.13 17.03 19.66 17.54 89.56 0.00 0.87 1.59 6.52 0.66 9.64
0.7 14.44 17.50 17.70 17.56 19.85 87.05 0.00 0.00 0.00 1.13 0.00 1.13

16.23 19.40 19.35 19.44 21.79 96.20 0.00 0.00 0.00 1.23 0.00 1.23
5 0.3 19.32 19.25 19.83 19.11 19.03 96.54 0.00 0.00 3.16 3.68 2 .10 8.94

19.06 19.10 19.69 18.91 18.81 95.57 0.00 0.00 3.27 3.82 2.19 9.29
0.5 18.08 18.07 18.56 17.25 17.51 89.46 0.00 0.00 3.65 3.97 2.49 1 0 .1 1

15.53 15.73 15.40 14.49 14.88 76.03 0.00 0.00 4.25 4.78 2.96 11.99
0.7 16.48 19.69 19.02 19.26 21.70 96.15 0.00 0.00 0.00 0.00 0.00 0.00

17.12 20.69 20.29 20.23 22.72 101.06 0.00 0.00 0.00 0.00 0.00 0.00
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Table A9: Data from nanofiltration experiments for the removal of HAAs 120 ppb by NTR 729HF membrane
pressure

(bar)
cross-flow velocity 

(m/s)
concentrations of H A A s  (ppb) in feed so utions concentrations of H A A s  (ppb) in the permeate

C A A B A A D C A A T C A A D B A A H A A s C A A B A A D C A A T C A A D B A A H A A s
1 0.3 23.30 27.55 25.87 25.47 29.03 131.22 5.55 6.68 17.71 16.80 15.70 62.43

21.54 25.39 23.80 23.52 27.11 121.36 6.51 7.25 19.54 18.17 17.02 68.49
0.5 22  66 26.44 25.74 24.41 27.99 127.24 6.54 7.77 19.11 19.52 18.07 71.00

21.98 25.55 24.56 23.55 26.74 122.37 6.92 7.81 19.59 19.71 18.38 72.39
0.7 2 2 .10 26.22 25.60 24.57 28.38 126.87 8.46 10.15 19.54 21.26 18.78 78.19

21.71 24.97 24.35 23.46 26.61 1 2 1 .1 0 7.77 9.79 18.83 20.39 17.87 74.65
3 0.3 21.73 25.45 24.45 23.70 27.06 122.39 5.49 6.63 16.99 20.40 17.85 67.36

21.85 25.51 24.15 23.75 26.99 122.25 6.37 7.46 18.43 20.82 18.87 71.96
0.5 20.90 24.15 23.04 22.87 25.85 116.80 8.25 8.87 18.00 17.78 17.24 70.14

19.66 22.66 22.95 21.52 23.38 110.17 8.86 8.94 17.89 17.92 17.27 70.87
0.7 18.95 21.8 8 21.41 20.69 23.34 106.27 7.31 7.38 16.17 15.60 14.73 61.19

23.53 23.93 26.89 25.59 28.84 128.78 7.77 7.85 17.35 16.83 15.86 65.66
5 0.3 24.09 28.11 26.69 25.14 29.25 133.28 5.58 5.62 15.66 15.36 14.27 56.49

23.48 26.68 26.01 23.85 27.37 127.39 4.96 5.34 15.00 16.20 13.68 55.19
0.5 24.17 27.61 26.51 26.72 29.90 134.90 7.98 8.17 18.73 19.39 17.72 71.98

25.74 30.41 28.97 29.37 33.10 147.60 8.27 9.66 19.07 19.79 17.99 74.78
0.7 23.36 27.74 26.57 26.70 30.64 135.00 0.00 2.30 10.49 12 .2 1 9.21 34.21

24.28 26.55 25.42 25.12 28.01 129.38 0.00 2.17 10.85 11.43 8.58 33.04



Table A10: Data from ozonation-BAC experiments for the removal of HAAs 60 ppb

ozone dose (mgCy mgC) contact time (min) EBCT (min)
initial concentrations of EAA5 (ppb) in feed solutions

CAA BAA DCAA TCAA DBAA HAAs
0.5 5 10 13.68 13.61 13.63 11.99 13.47 66.38

13.67 14.24 14.19 12.52 14.06 68.69
20 13.95 14.57 14.52 13.59 15.02 71.66

13.00 13.81 13.65 12.88 14.12 67.47
30 14.28 14.32 18.83 12.36 13.97 73.77

14.21 14.01 13.87 12 .10 13.70 67.89
10 10 13.31 13.45 13.09 11.56 13.14 64.54

13.90 14.02 13.88 12.02 13.62 67.44
20 13.79 13.94 13.58 12.08 13.71 67.10

13.31 13.86 13.50 12.03 13.57 66.26
30 13.17 13.35 12.69 11.51 13.05 63.76

15.70 16.39 15.88 14.12 16.22 78.32
20 10 12.62 13.36 12.81 11.90 13.45 64.13

12.92 13.58 13.06 12.14 13.70 65.39
20 12.83 13.65 12.92 12.29 13.62 65.30

13.12 13.79 13.09 12.44 14.05 66.49
30 13.04 13.37 13.79 13.06 15.25 68.50

12.74 13.06 13.30 12.71 15.20 67.02

vpK>



Table A10: Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAA5 (ppb) after ozonation process

CAA BAA DCAA TCAA DBA A HAAs
0.5 5 10 12.30 12.60 11.58 10.06 12.63 59.17

12.61 12.99 12.66 1 1 .1 0 13.67 63.04
20 10.86 11.43 11.44 10.50 11.78 56.01

13.96 14.37 14.06 13.21 14.42 70.03
30 13.87 13.92 17.51 12 .2 1 13.55 71.06

13.08 13.28 13.11 11.65 13.17 64.29
10 10 12.94 12.96 12.49 11.05 12.42 61.86

12.24 12.63 12.18 10.74 12.29 60.08
20 12.54 12.54 12.09 11.76 12.24 61.17

11.70 11.78 11.6 8 1 2 .1 2 12.30 59.57
30 12.99 12.93 12.63 11.56 9.96 60.08

14.20 14.56 14.97 13.21 12.57 69.52
20 10 11.55 11.95 10.09 10.82 10.93 55.35

10.87 11.60 10.95 10.43 10.58 54.44
20 11.15 11.61 11.90 11.96 12.40 59.02

1 1 .2 2 11.59 11.65 11.95 13.35 59.76
30 12.55 12.24 12.70 11.81 13.35 62.64

11.38 13.03 12.61 11.63 13.22 61.87

VOน)



Table A10: Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAAs (ppb) after BAC column

CAA BAA DCAA TCAA DBA A h a a 5

0.5 5 10 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

10 10 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 10 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00



Table A10: Continued

ozone dose (mgC^/ mgC) contact time (min) EBCT (min)
initial concentrations of HAA5 (ppb) in feed solutions

CAA BAA DCAA TCAA DBAA HAAs
1 5 10 11.54 1 1 . 1 2 12.79 12.89 14.06 62.41

12.93 12.18 13.66 14.16 15.12 68.05
20 13.14 12.72 13.73 13.78 14.96 68.32

13.07 12.52 13.51 13.64 14.92 67.67
30 11.19 1 1 . 1 2 11.50 11.19 12.26 57.25

12.06 12.35 12.84 12.39 13.85 63.48
10 10 11.16 11.72 11.18 10.65 14.56 59.26

12.67 13.30 12.86 12 .10 16.33 67.27
20 12.77 12.39 11.72 11.71 12.66 61.25

12.48 11.92 12.63 12.29 13.53 62.85
30 12.83 13.20 13.65 13.44 14.70 67.83

12.44 12.59 12.89 12.89 13.99 64.79
20 10 12.64 13.19 11.80 10.65 11.82 60.08

12.67 13.30 12.86 12 .10 13.78 64.73
20 12.25 12.80 12.73 11.25 12.95 61.98

13.14 13.78 13.69 1 2 .1 1 13.82 66.53
30 1 2 .1 1 12.77 12.39 11.08 12.87 61.23

11.87 12.48 11.92 10.85 12 .2 1 59.33

VO



Table A10: Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAAs (ppb) after ozonation process

CAA BAA DCAA TCAA DBAA h a a 5

1 5 10 11.24 11.56 13.19 12.28 13.22 61.50
11.34 12.60 12.70 13.88 14.38 64.90

20 12.19 4.49 12.37 12.56 13.23 54.85
11.8 6 4.96 12.72 12.93 13.83 56.29

30 9.40 10.88 10.89 10.82 11.64 53.64
11.33 12.46 12.69 10.31 1 1 . 1 1 57.89

10 10 10.18 9.29 10.40 10.88 12.32 53.07
12.19 11.37 11.33 12.46 13.34 60.69

20 11.24 11.56 9.15 11.67 1 1 .1 0 54.71
11.34 12.60 9.64 11.40 12.95 57.93

30 6.90 8.27 14.50 14.73 15.72 60.12
6.80 7.99 13.92 14.41 15.27 58.40

20 10 11.16 11.72 11.18 9.56 10.80 54.42
12.71 13.22 11.56 9.58 10.79 57.85

20 11.64 13.00 11.16 11.24 11.56 58.60
12.94 12.18 12.29 11.34 12.60 61.35

30 11.92 12.19 11.37 10.52 11.8 6 57.86
11.39 11.8 6 9.94 9.11 11.59 53.88
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Table A10: Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAA5 (ppb) after BAC column

CAA BAA DCAA TCAA DBAA HAAs
1 5 10 0.00 0.00 0.53 0.56 1.13 2 .22

0.00 0.00 0.50 0.51 1.04 2.05
20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

10 10 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 10 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00



Table A10: Continued

ozone dose (mg03/ mgC) contact time (min) EBCT (min)
initial concentrations of H A A s  (ppb) in feed solutions

CAA BAA DCAA TCAA DBAA H A A s
2 5 10 13.09 13.46 13.45 15.25 16.34 71.59

12.09 12.68 12.70 14.43 15.41 67.30
20 11.95 12.60 13.23 15.21 15.78 68.77

13.52 13.95 14.71 16.92 17.62 76.73
30 12.94 13.46 13.92 15.95 17.18 73.44

12.58 13.34 13.87 15.73 16.90 72.41
10 10 12.09 12.82 13.08 12.89 14.26 65.14

12.09 12.82 13.08 12.89 14.26 65.14
20 12.57 12.92 13.59 15.12 15.67 69.87

11.78 12.25 11.85 14.32 15.19 65.38
30 11.48 11.97 12.09 15.20 15.63 66.35

11.82 12.31 12.35 15.60 16.12 68.20

20 10 13.18 13.35 14.13 14.39 15.61 70.65
11 .0 2 11.92 12.79 12.85 14.01 62.59

20 12.79 13.28 13.49 13.38 14.56 67.50
12.61 13.02 13.02 13.16 14.53 66.33

30 13.99 14.68 14.65 14.48 16.05 73.85
14.31 15.19 14.83 15.12 16.57 76.02
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Table A10: Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAAs (ppb) after ozonation process

CAA BAA DCAA TCAA DBAA HAAs
2 5 10 10.65 10.73 10.95 12.89 10.52 55.74

13.01 10.56 9.39 13.82 10.55 57.33
20 10.80 11.79 12.15 14.83 15.36 64.94

12.52 10.36 11.60 14.84 15.35 64.65
30 10.64 12.62 11.6 8 14.76 16.31 66.01

11.0 0 12.71 11.38 14.60 15.37 65.06
10 10 10.17 1 1 . 1 1 11.55 11.65 13.55 58.03

10.17 1 1 . 1 1 11.55 11.65 13.55 58.03
20 11.73 10.30 11.41 9.25 14.85 57.54

11.61 10.46 10.54 10.27 14.79 57.67
30 11.89 12.26 13.66 12.45 13.95 64.19

10.16 10.65 10.82 13.23 13.51 58.38
20 10 10.00 11.91 13.21 15.10 15.25 65.47

9.00 9.53 11.77 10.82 13.95 55.07
20 10.44 10.07 13.27 13.39 14.52 61.69

9.90 10.49 11.33 10.82 11.95 54.51
30 11.49 11.45 15.51 14.59 15.32 68.36

12.96 13.81 13.38 14.66 15.49 70.30



Table A10: Continued

ozone dose (mg03/ mgC) contact time (min) EBCT (min)
concentrations of HAAs (ppb) after BAC column

CAA BAA DCAA TCAA DBAA HAAs
2 5 10 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.52 0.27 0.57 1.36
0.00 0.00 0.49 0.25 0.54 1.28

10 10 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.91 1 .10 0.39 0.41 2.81
20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 10 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 0.00 0.00 0.52 0.13 1.54 2.19
0.00 0.00 0.31 0.96 1.99 3.27

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00
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Table A ll: Data from ozonation-BAC experiments for the removal of HAAs 90ppb

ozone dose (m gtv  mgC) contact time (min) EBCT (min)
initial concentrations of HAA5 (ppb) in feed solutions

CAA BAA DCAA TCAA DBAA HAAs
0.5 5 10 15.59 16.81 16.35 19.56 20.34 88.66

18.47 19.25 18.93 22.43 23.07 102.15
20 17.13 18.59 18.39 22.25 22.93 99.30

17.15 18.28 17.95 21.62 22.57 97.57
30 18.56 19.51 19.47 20.82 22.26 100.61

17.48 18.60 18.43 19.76 21.34 95.62
10 10 19.38 19.87 18.16 16.27 18.02 91.69

19.50 20.51 19.04 16.65 18.49 94.19
20 18.74 19.65 19.96 20.73 22.19 101.27

18.23 19.44 19.43 20.58 22.0 2 99.71
30 16.95 18.52 18.03 17.06 19.14 89.70

16.78 17.61 17.01 16.17 18.25 85.82
20 10 16.99 17.89 18.11 18.14 19.98 91.11

17.61 18.84 18.57 19.11 20.97 95.10
20 17.06 18.20 18.37 19.65 2 1.0 2 94.29

15.67 17.28 17.90 18.75 20.34 89.95
30 18.07 19.17 19.39 20.69 22.15 99.47

17.76 19.03 18.95 20.41 22.19 98.34
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Table A ll Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAA5 (ppb) after ozonation process

CAA BAA DCAA TCAA DBAA HAA5

0.5 5 10 14.45 15.35 15.95 17.75 18.70 82.19
16.13 17.13 17.46 19.75 20.75 91.22

20 15.99 17.23 17.51 20.14 21.80 92.66
16.92 17.14 16.10 20.31 22.74 93.21

30 15.07 15.96 16.97 17.27 18.96 84.22
12.44 15.89 17.03 17.16 18.88 81.40

10 10 18.48 18.09 15.67 15.01 16.99 84.24
18.74 19.11 14.03 14.00 15.80 81.67

20 15.79 16.81 16.94 16.64 18.37 84.54
14.92 15.33 15.03 15.17 17.05 77.52

30 15.45 16.01 16.09 17.78 16.91 82.25
14.44 17.33 17.75 19.19 20.50 89.21

20 10 14.05 15.51 16.99 16.49 17.02 80.08
15.90 16.80 16.84 17.74 18.67 85.95

20 16.41 17.34 16.49 18.04 18.74 87.02
14.44 16.56 15.30 17.27 17.01 80.57

30 17.14 16.99 16.12 16.05 19.64 85.93
14.92 15.81 16.35 16.64 18.16 81.87
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Table A ll Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAAs (ppb) after BAC column

CAA BAA DCAA TCAA DBAA HAAs
0.5 5 10 0 1.19 1.30 0.49 0.54 3.52

0 1.31 1.44 0.51 0.59 3.85
20 0 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00

30 0 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00

10 10 0 0.92 1.24 0.60 0.90 3.66
0 0.85 1.14 0.55 0.82 3.36

20 0 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00

30 0 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00

20 10 0 1.05 1.32 0.56 0.56 3.49
0 1.53 1.32 0.05 0.56 3.47

20 0 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00

30 0 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00
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Table A ll Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
initial concentrations of HAAs (ppb) in eed solutions

CAA BAA DCAA TCAA DBAA h a a 5

1 5 10 17.69 19.25 19.90 22.69 23.67 103.20
18.85 20.71 21.49 24.30 25.34 110.68

20 19.96 19.21 19.54 18.68 20.74 98.13
2 1.0 2 16.43 15.96 15.00 16.98 85.38

30 19.86 17.18 17.37 15.87 17.78 88.06
19.49 17.64 17.77 17.26 19.33 91.49

10 10 16.96 16.44 15.92 15.39 17.23 81.95
20.79 16.22 16.48 15.96 17.80 87.25

20 18.11 17.29 16.83 15.39 17.51 85.13
21.56 20.57 2 0 .12 18.26 20.91 101.42

30 18.76 18.17 17.34 15.51 17.78 87.57
22.26 20.74 19.81 17.78 20.25 100.86

20 10 18.73 18.16 18.45 18.13 20.19 93.66
18.71 17.52 17.74 18.53 20.04 92.55

20 18.71 16.18 16.13 16.04 17.77 84.84
18.71 17.61 17.52 17.40 19.18 90.41

30 18.71 18.66 17.34 14.53 16.50 85.75
19.16 17.86 16.57 14.00 15.73 83.32

p



Table A ll Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAAs (ppb) after ozonation process

CAA BAA DCAA TCAA DBAA HAAs
1 5 10 16.63 17.71 18.55 19.40 21.07 93.36

16.65 17.80 18.31 19.44 21.05 93.25
20 18.09 17.24 16.83 15.71 18.20 86.08

17.14 16.35 16.60 15.85 17.64 83.57
30 17.12 16.45 15.86 14.79 16.88 81.10

16.56 16.23 15.91 15.15 15.63 79.49
10 10 14.46 15.10 14.34 14.83 15.61 74.32

16.36 15.94 15.52 14.84 16.62 79.29
20 15.29 14.71 12.45 13.03 12.88 68.36

17.78 17.69 16.34 15.20 15.93 82.94
30 15.48 15.92 15.68 14.70 12.59 74.38

19.41 18.36 17.05 16.90 15.41 87.13
20 10 15.36 16.02 16.22 16.96 17.79 82.35

15.57 17.25 14.47 15.33 17.25 79.86
20 15.75 15.47 15.68 15.69 13.30 75.88

15.23 16.95 15.27 15.14 15.05 77.64
30 16.63 16.10 14.64 13.85 13.34 74.58

16.19 17.89 15.33 13.00 13.69 76.11

oน̂



Table A ll Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAAs (ppb) after BAC column

CAA BAA DCAA TCAA DBAA h a a 5

1 5 10 0.00 1.06 1.40 0.57 0.92 3.95
0.00 1.06 1.39 0.63 0.60 3.69

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

10 10 0.00 1.18 1.44 0.52 0.54 3.67
0.00 1.23 1.52 0.55 0.56 3.85

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 10 0.00 1.44 1.92 0.64 0.74 4.73
0.00 1.78 2.42 0.86 0.90 5.97

20 0.00 0.00 0.62 0.39 0.30 1.31
0.00 0.00 0.77 0.49 0.37 1.62

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

oO n



Table A ll Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
initial concentrations of HAAs (ppb) in feed solutions

CAA BAA DCAA TCAA DBAA HAAs
2 5 10 16.94 16.68 18.41 16.86 18.42 87.30

17.26 16.04 18.01 18.08 18.73 8 8 .12

20 17.04 16.64 16.58 16.14 18.03 84.43
19.26 18.95 18.91 18.39 20.63 96.14

30 20.31 23.32 23.09 23.50 25.25 115.46
21.75 24.28 24.10 24.34 25.47 119.94

10 10 16.56 18.96 18.66 18.99 20.39 93.57
17.73 19.54 19.29 19.42 21.0 0 96.99

20 15.85 18.22 17.95 18.54 19.68 90.25
17.50 20.06 19.59 20.40 21.64 99.18

30 17.37 20.04 19.73 20.42 21.77 99.33
18.03 20.89 20.56 21.37 22.88 103.74

20 10 18.26 20.41 20.07 2 1.2 0 22.52 102.47
15.90 19.00 16.08 17.97 20.98 89.94

20 17.25 19.08 18.70 19.41 20.68 95.12
16.97 18.03 18.75 20.04 21.48 95.27

30 16.82 17.72 18.33 17.49 18.85 89.21
18.03 19.89 20.56 20.37 20.41 99.26

p



Table A ll Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAAs (ppb) after ozonation process

CAA BAA DCAA TCAA DBAA HAAs
2 5 10 16.61 16.14 16.25 14.39 14.15 77.55

16.61 16.06 16.17 14.37 14.45 77.67
20 15.43 14.92 14.94 14.15 17.18 76.61

16.46 16.17 16.33 14.27 17.93 81.17
30 19.40 20.19 20.62 20.64 23.39 104.24

18.00 20.75 20 .22 20.32 21.94 101.23
10 10 15.14 16.21 16.83 16.67 16.23 81.08

13.21 15.92 15.73 15.74 17.07 77.67
20 14.84 17.42 16.08 16.16 17.58 82.08

16.52 18.61 18.32 18.81 17.11 89.37
30 14.02 19.69 19.16 17.04 18.35 88.25

16.26 18.82 21.08 17.83 19.46 93.45
20 10 16.63 17.92 17.15 17.67 16.91 86.28

13.49 16.44 13.06 14.66 17.76 75.42
20 14.63 16.92 15.15 15.67 18.91 81.28

15.49 14.91 15.66 16.66 19.76 82.49
30 15.68 14.27 16.51 14.22 15.41 76.08

15.05 16.47 15.08 15.28 17.31 79.19

p00



Table A ll Continued

ozone dose (mg(V mgC) contact time (min) EBCT (min)
concentrations of HAAs (ppb) after BAC column

CAA BAA DCAA TCAA DBAA HAAs
2 5 10 0.00 1.03 1.19 0.41 0.40 3.03

0.00 1.03 1.09 0.40 0.40 2.92
20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

10 10 0.00 0.98 1.78 0.66 0.64 4.06
0.00 1.01 1.83 0.74 0.67 4.25

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 10 0.00 1.34 1.62 0.68 0.62 4.27
0.00 1.20 1.36 0.60 0.56 3.71

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

pVO



Table A12: Data from ozonation-BAC experiments for the removal of HAAs 120ppb

ozone dose (mgCV mgC) contact time (min) EBCT (min)
initial concentrations of HAA5 (ppb) in :eed solutions

CAA BAA DCAA TCAA DBAA HAAs
0.5 5 10 30.00 30.87 29.03 29.75 31.10 150.74

28.96 29.87 28.19 28.89 30.64 146.56
20 33.45 30.06 24.28 32.09 26.30 146.19

30.12 30.43 27.40 24.89 27.21 140.06
30 24.38 25.20 29.14 30.32 24.18 133.21

24.38 24.84 29.70 30.89 24.86 134.67
10 10 24.33 25.50 30.46 26.11 26.58 132.97

24.43 25.48 30.66 26.38 26.57 133.52
20 25.18 26.12 31.33 26.38 26.40 135.41

24.50 25.45 30.55 25.74 26.06 132.30
30 23.98 24.93 29.09 25.52 25.72 129.25

24.25 25.51 29.94 26.16 25.89 131.75
20 10 23.01 23.94 27.91 24.24 24.01 123.10

22.81 23.89 27.92 24.23 24.04 122.90
20 23.00 23.32 32.25 28.52 27.60 134.69

23.50 24.37 33.61 30.02 29.32 140.81
30 24.51 25.22 30.62 27.02 26.75 134.11

24.37 25.98 31.58 28.09 27.77 137.80

o



Table A12 Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAA5 (ppb) after ozonation process

CAA BAA DCAA TCAA DBAA HAAs
0.5 5 10 27.83 30.11 22.15 22.53 24.01 126.63

27.22 29.13 21.45 21.89 23.15 122.83
20 29.28 30.74 22.03 31.18 24.52 137.75

27.67 30.12 21.70 30.32 23.84 133.65
30 21.94 23.24 2 1 . 1 1 21.67 22.98 110.95

21.59 22.98 21.07 21.46 22.64 109.74
10 10 22.00 23.50 23.19 26.38 26.23 121.30

23.22 23.09 22.77 25.74 25.72 120.53
20 23.01 25.09 22.56 25.09 25.03 120.79

22.47 24.47 21.92 24.24 24.18 117.28
30 22.04 21.69 19.39 22.53 21.27 106.92

23.67 22.25 19.87 23.38 22.29 111.47
20 10 22.0 1 14.90 19.71 21.67 21.78 100.07

21.90 14.90 19.63 21.46 21.27 99.15
20 20.00 29.94 28.57 24.45 23.15 126.11

22.00 21.0 0 28.31 30.02 29.00 130.32
30 22.98 21.80 27.60 24.02 22.46 118.87

23.07 23.30 24.23 30.60 27.00 128.20



Table A12 Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAA5 (ppb) after BAC column

CAA BAA DCAA TCAA DBAA HAAs
0.5 5 10 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

10 10 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 10 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00



Table A12 Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
initial concentrations of HAAs (ppb) in eed solutions

CAA BAA DCAA TCAA DBAA HAAs
1 5 10 24.50 32.61 33.64 26.76 29.58 147.08

19.12 32.46 33.31 20.63 22.79 128.32
20 21.26 32.46 32.78 23.34 25.42 135.26

23.54 34.39 32.56 24.20 26.39 141.08
30 21.0 0 32.90 33.53 23.94 25.74 137.12

20.95 32.90 33.42 23.87 25.72 136.87
10 10 25.63 40.02 41.15 33.69 36.32 176.81

25.41 40.02 39.75 35.05 37.72 177.95
20 25.13 31.87 32.78 29.04 31.32 150.14

21.35 32.61 33.74 24.45 26.15 138.30
30 20.55 32.01 33.42 23.95 25.83 135.77

24.77 31.72 33.10 29.08 31.37 150.04
20 10 20.62 30.53 30.42 20.83 23.26 125.65

20.67 30.68 30.63 17.81 19.52 119.32
20 28.17 30.58 29.10 29.74 30.87 148.46

28.06 30.36 28.88 29.86 32.01 149.18
30 29.44 30.41 28.55 28.67 30.64 147.71

28.64 29.39 27.53 27.57 29.27 142.40

LO



Table A12 Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAA5 (ppb) after ozonation process

CAA BAA DCAA TCAA DBAA HAAs
1 5 10 22.66 28.76 31.28 20.36 25.67 128.73

18.52 28.61 31.64 15.90 18.97 113.63
20 20.47 27.01 29.03 19.81 20.57 116.89

20.62 27.20 27.07 20.73 19.74 115.36
30 20.29 28.05 29.85 23.43 20.79 122.41

20.69 29.35 30.07 22.92 20.29 123.31
10 10 24.84 39.57 38.93 29.61 32.33 165.30

24.72 38.54 38.15 29.45 32.03 162.88
20 23.58 30.76 29.53 25.98 25.17 135.02

23.52 29.87 28.46 20.02 16.69 118.55
30 20.41 29.42 31.60 15.71 20.03 117.16

18.99 29.72 31.70 19.30 21.45 121.16
20 10 20.67 28.09 28.70 15.81 19.52 112.79

20.41 28.38 29.24 12.77 15.49 106.29
20 27.56 26.24 26.61 23.20 25.60 129.20

27.75 28.76 25.09 24.85 28.63 135.08
30 27.22 28.21 27.05 23.47 26.27 132.22

26.56 25.79 27.83 22.54 24.64 127.36



Table A12 Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAA5 (ppb) after BAC column

CAA BAA DCAA TCAA DBAA h a a 5

1 5 10 0.00 3.48 3.67 1.52 1.71 10.38
0.00 3.46 3.77 1.28 1.44 9.95

20 0.00 0.00 0.63 0.27 0.00 0.90
0.00 0.00 0.62 0.36 0.00 0.99

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

10 10 0.00 4.95 4.45 1.92 2.16 13.47
0.00 5.03 4.65 1.98 2 .22 13.88

20 0.00 0.00 0.58 0.48 0.00 1.06
0.00 0.00 0.59 0.42 0.00 1.0 1

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 10 0.00 1.70 1.72 0.80 0.61 4.84
0.00 1.72 1.68 0.86 0.66 4.92

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00



Table A12 Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
initial concentrations of HAAs (ppb) in eed solutions

CAA BAA DCAA TCAA DBAA HAAs
2 5 10 22.79 25.59 24.04 23.99 25.55 121.96

21.50 24.52 23.21 23.13 24.75 117.11
20 22.0 2 30.68 31.38 25.41 27.10 136.60

21.83 29.05 29.02 24.84 26.68 131.42
30 21.78 29.64 29.99 24.84 26.39 132.65

20.68 28.01 26.77 22.04 24.16 121.6 6

10 10 23.74 30.38 30.85 27.63 29.09 141.69
24.63 27.38 26.15 27.00 28.63 133.80

20 24.16 30.98 31.38 24.62 26.63 137.77
20.05 31.87 32.78 22.50 24.58 131.77

30 23.11 29.35 29.99 25.37 27.67 135.48
19.10 31.13 32.13 21.91 23.71 127.98

20 10 26.78 31.27 32.35 25.14 27.29 142.84
21.75 30.53 31.60 24.60 26.62 135.10

20 25.38 30.53 31.60 27.77 30.32 145.60
24.27 30.83 31.81 25.48 27.93 140.32

30 24.86 32.61 33.74 27.59 30.28 149.08
23.01 32.61 33.69 25.49 27.85 142.65

OS



Table A12 Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAAs (ppb) after ozonation process

CAA BAA DCAA TCAA DBAA HAAs
2 5 10 21.58 22.53 2 0 .12 20.80 21.97 107.00

22.74 21.79 21.79 20.86 21.98 109.17
20 2 1 .0 1 23.27 21.51 22.89 20.59 109.27

21.74 23.57 20.97 22.44 19.87 108.59
30 19.76 27.82 28.76 22.73 25.25 124.33

19.27 27.12 25.40 22.80 2.27 96.86
10 10 19.16 23.12 21.19 19.72 20.92 104.10

18.11 22.82 20.76 19.11 20.33 101.14
20 23.37 30.53 30.31 23.87 26.36 134.44

19.98 30.09 29.77 20.28 22.41 122.53
30 20.49 30.68 31.70 23.23 25.00 131.09

19.05 29.20 29.77 20.60 22.49 1 2 1 . 1 2

20 10 20 .21 30.68 31.28 21.45 23.78 127.40
19.36 30.83 31.38 20.55 22.87 125.00

20 21.72 26.83 27.17 22.98 23.31 122.0 0

20.62 26.42 27.81 20.98 21.38 117.21
30 21.19 30.53 31.38 21.51 23.64 128.25

23.91 30.68 31.06 20.55 21.06 127.27



Table A12 Continued

ozone dose (mgCV mgC) contact time (min) EBCT (min)
concentrations of HAA5 (ppb) after BAC column

CAA BAA DCAA TCAA DBAA HAAs
2 5 10 3.29 3.43 1.27 1.65 9.64 3.29

1.53 3.68 1.39 1.75 8.35 1.53
20 0.00 0.82 0.26 0.00 1.09 0.00

0.00 0.81 0.26 0.00 1.07 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

10 10 3.90 3.76 1.55 1.84 11.05 3.90
3.74 3.78 1.49 1.78 10.79 3.74

20 0.00 0.64 0.38 0.00 1.02 0.00

0.00 0.62 0.32 0.00 0.95 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

20 10 3.81 4.34 2 .10 2 .2 2 12.47 3.81
3.76 4.28 1.58 1.67 11.29 3.76

20 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

30 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

oo
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