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Analysis of Magnetic Flocculation Process Conditions for
River Water Treatment by Response Surface Method
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Abstract: Response surface methodology ( RSM) was applied to analyze the magnetic flocculation
influencing factors and removal efficiency for micro-polluted river water treatment. Box-Behnken
experimental design was applied. The poly aluminum chloride ( PAC) magnetic particle ( MP) and
polyacrylamide ( PAM) were chosen as causal factors. The effects of these factors on turbidity

orthophosphate ( PO, -P) and chemical oxygen demand ( COD) removal efficiency were analyzed using
RSM. The pollutants removals in river water were developed to describe by regression models. The results
showed that the optimum conditions were PAC 51. 31 mg/L magnetic particle 176. 47 mg/L and PAM
0. 10 mg/L. Based on these conditions the turbidity orthophosphate and COD removals were 96. 80%

86.25% and 51.00% respectively. The relative errors between the measured data and the predicted
values were less than 2.12%. It confirms that the statistic models are reliable and the magnetic
flocculation operating conditions for contaminants removals in river water are appropriated.
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Table 3 Box-Behnken design and data of experiment
¥, %, P v, /% ¥,/ % y3 /%
/(mg+L7") /(mg+L.7") /(mgsL7")

1 1 100. 0 0 145 -1 0.10 95.94 98.58 94.93 96.00 58.12 52.87
2 0 52.5 0 145 0 0.33 95.97 96.37 83.77 86.50 42.89 37.41
3 0 52.5 0 145 0 0.33 96.64 96.37 84.72 86.50 46.69 46.45
4 0 52.5 0 145 0 0.33 96.75 96.37 86.13 86.50 42.89 37.41
5 0 52.5 -1 20 1 0.55 95.86 97.91 83.61 86.44 54.30 52.60
6 -1 5.0 0 145 1 0.55 20.15 17.51 4.56 3.49 16.22 21.47
7 0 52.5 1 270 1 0.55 96.04 97.50 86.45 86.67 42.89 37.41
8 1 100. 0 1 270 0 0.33 95.23 94.63 95.40 97.16 39.07 42.61
9 -1 5.0 -1 20 0 0.33 9.78 10.38 7.55 5.79 3.52 3.02
10 -1 5.0 0 145 -1 0. 10 6.41 7.59 2.16 4.14 6.90 4.96
11 0 52.5 1 270 -1 0.10 96.15 94.11 88.77 85.94 55.18 56.88
12 0 52.5 0 145 0 0.33 95.80 96.37 88.41 86.50 48.05 46.45
13 -1 5.0 1 270 0 0.33 6.41 7.59 2.53 3.38 10.33 10.56
14 0 52.5 0 145 0 0.33 96.69 96.37 89.49 86.50 51.72 46.45
15 0 52.5 -1 20 -1 0.10 95.78 94.32 88.05 87.83 20.69 26.17
16 1 100.0 -1 20 0 0.33 93.64 92.46 97.25 96.40 37.92 37.69
17 1 100. 0 0 145 1 0.55 96.20 95.33 97.97 95.99 41.38 43.32

4 20
Table 4 Results of regression analysis for the 2.2.2
Box-Behnken design . CcoD
1% 1% 1% 95% 85% 50% RSM

¥, 215 99. 86 99. 67 : PAC 51.31 mg/L. 176. 47

v 2 86 99. 75 99, 42 mg/L.PAMO. 10 mg/L,; 3

v 5.47 95.87 90. 55 ’ cob

96. 80% 86.25% +51. 00%
2. 12% ;

10% .
2.3
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Fig.4 SEM photos of flocculating constituents

5

Table 5 Comparison of residual pollutants concentration

15 min 30 min
/ / COD/ / / COD/
NTU (mgeL™") (mgeL™") NTU (mgeL™") (mgeL™")
0. 603 0.172'1 24.08 0.590 0.1712 24.08
1.722 0.3112 34.87 0. 899 0.2019 27.67
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