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Abstract: Taking water from Taihu Lake as the raw water, an experiment of high algae content micro—

polluted water strengthening treatment by powdered activated carbon was studied. The orthogonal experiment was

designed and the influences of coagulant and powdered activated carbon dosage, dosing point, pH value, and

some other factors on coagulation performance were investigated. The effect of powdered activated carbon

enhanced coagulation on algae and algal toxins removal was studied. The results showed that, under the condition

of pH value lower than 5 and higher coagulant dosage, a good coagulation effect could be obtained by dosing

appropriate powdered activated carbon, the effluent turbidity was decreased effectively, and the removal rates of

organic pollutants and algal toxins were both improved obviously.
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Tab. 1 Raw water quality indicators
/ / p( )/ p(CODy,)/
e NTU (mg-L")  (mg-L™)
25 50 90 6.1
15~28 21 ~137 78 ~ 100 5.1~74
p( )/ p( )/ /
(mg-L7)  (pg-L)  (x10" LY
0.096 17.8 18.4
0.04 ~0.17 10.5~232 2.2 ~53.6
1.2
(PAC), (ALO;)
30% .
, 200 800 mg/¢g.
110 C 2h, 1
g/L o
1.3
1.0 L 6
, 110 r/min
, , 200 r/min
1 min, 60 r/min 6 min, 30 r/min 7
min, 20 min, 2 cm
14
HACH-2100N ; UVyy
752N ;
BDS-C18

(5 pm, 150 mm x 4.6 mm) ;

o

2
2.1
2.1.1
6 200 mL
, 10, 20, 30, 40, 50, 60
mg/L, , (10 =
0.5)C., (25+0.5) C, (40+0.5) C,
160 /min, 24 h UV, 1
UV, 2 ,
~ 0.004
o 0.003
_%D 0.002
g
~ 0.001
0
0.013 0.016 0.018 0.021 0.025 0.028
UVasy/em™
1
Fig. 1 Powdered activated carbon adsorption isotherms
2
Tab. 2 Fitting parameters of adsorption isotherms
/°C R’
10 ¥=0.0029 Inx + 0.013 8 0.993 5
25 ¥=0.002 5 Inx +0.011 7 0.994 8
40 ¥=0.002 2 Inx + 0.010 1 0.9939
2.1.2
3 200 mL
; 10, 20, 30 mg/L,
, (25+0.5) C,
160  /min, UV,
2 o
2 ) 30 min
) 30% ,
, 30 min o
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Fig. 2 Adsorption rate of powdered activated carbon 4 UVasy
Fig. 4 Impact of PAC dosing points on UV,s, removal
3
Tab. 3  Adsorption kinetic parameters with °
different PAC dosage 30 min
/(mg-L™) K ' '
10 y=0.0812 Inx + 0.026 3 09712 ’
20 y=0.084 6 Inx + 0.045 5 09755 ’
30 y =0.095 4 Inx + 0.060 2 0.976 1 °
b b
2.2 )
b ’ o
] b
) , 5 min ,
[4]
o b
, (PAC) , ;
20 mg/L, o I min
b b
Smin, 1 min, . ) °
10 min, 30 min, 60 min, s 30 min .
UVis, o o
3. 4 o 2.3
3. 4 ; ,
100 ’ ’
97 °
94 4 35 ,
91 4
88 Tab. 4  Factors and levels of othogonal test considerations
1 1 1 1 1 |
85 A /B /o m
10 20 30 40 50 60 (mg-L™) (mg-L) «: P
/(mg-L7) 1 10 0 2
—— 60 min —=— 30 min 2 20 10 5
—— 10 min —o—
—x— I min —e— 5 min 3 30 20 7
3 4 40 30 9
5 50 40 10

Fig. 3 Impact of PAC dosing points on turbidity removal
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5 ( , pH
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( 20 mg/L 50 mg/
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Tab.5 Program of orthogonal test
A B AXB C AxC BxC %
UV, CODy,
1 10 0 0 2 0 0 96.74 2.14 4797
2 10 0 0 10 3 2 34.93 2.96 28.31
3 10 0 3 7 2 4 82.73 17.84 53.90
73 50 40 2 5 1 3 99.04 79.72 79.21
74 50 40 4 9 2 1 98.07 66.11 79.03
75 50 40 4 10 4 4 98.19 60.95 74.37
6
Tab. 6 Analysis of test results
A B AxB c AxC BxC
K, 81.21 92.53 92.77 98.45 94.66 94.98
K, 96.98 94.07 96.09 97.95 88.09 99.69
Ks 97.79 93.30 93.73 95.15 100 85.92
% K, 98.29 96.50 93.61 94.41 91.95 95.49
Ks 98.69 96.58 96.77 87.02 96.09 96.78
R 17.48 4.05 3.99 11.43 11.91 13.77
A, BxC, AxC, C, B, AxB
K, 42.58 33.87 57.04 54.63 54.67 54.94
K, 57.72 49.42 56.61 64.47 55.48 61.28
K; 59.68 57.63 55.51 62.34 58.26 54.70
UVas o K, 58.34 66.32 56.71 53.68 54.81 55.31
K 61.35 72.43 53.80 44.56 56.46 53.44
R 18.77 38.56 3.24 19.91 3.59 7.84
B, C, A, BxC, AxC, AxB
K, 58.74 61.19 66.14 69.45 67.94 71.49
K, 64.00 68.73 70.90 80.37 63.54 77.21
K, 71.67 70.81 70.24 70.75 77.99 63.65
COD“; % K, 75.02 73.93 67.96 64.88 68.32 68.79
K 81.26 76.03 75.45 65.25 72.90 69.55
R 22.52 14.84 9.31 15.49 14.45 13.56

A, C, B, AxC, BxC, AxB
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Fig. 6 Impact of pH value on number of algae
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