30 3 Vol. 30 No.3

2010 3 Acta Scientiae Circumstantiae Mar. 2010

.2010. - I 30(3):519 - 523
QuuML Wang L. Xue J J e al. 2010. Kinetics of the removal of phosphorus by ultrasound-assisted electro-coagulation J . Acta Scientiae
Circumstantiae 30(3) :519 - 523

*
211100
12009-06-01 12009-07-14 12009-12-02
18.40%. Lis(4%) -
pH- N N . 2cm pH 7 3min 10 mge1.~!
99.60% . - . -
102532468 (2010)03-519-05 :X703 tA

Kinetics of the removal of phosphorus by ultrasound-assisted electro-coagulation
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Abstract: Phosphorus—containing wastewater was treated by an ultrasound-assisted electro-coagulation process. The ultrasound-assisted process improved
the phosphorus removal efficiency significantly up to 18.40% higher compared with simply stirring under the same conditions. An L, (4*) orthogonal
test was carried out to determine the details of the process. The four major factors were found to influence the phosphorus removal efficiency in the order
of pH initial concentration of phosphorus electro-coagulation time inter electrode distance. Under the optimized conditions 2 cm of inter electrode
distance pH = 9 3 minutes of electro-coagulation time and 10 mg* L~ initial phosphorus concentration up to 99. 60% phosphorus removal was
achieved. The ultrasound-assisted electro-coagulation process was found to fit zero-order kinetics and energy consumption per unit phosphorus removed
was significantly lower than the stirring process. The effect of ultrasound on the process is also discussed.
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Table 1  Factors and levels of the orthogonal experiment
1 2 3 4
(A) /em 0.5 1.0 1.5 2.0 o
10mg- L
(B) pH 3 6 7 9
((®) t/min 1 2 3 4
(D) C/(mg-L-") 10 50 100 200
4
Ll6 (4 )
3
2 .
4min . -
2 Fe(OH),
Table 2 Orthogonal experimental results B
Fe(OH),  H,PO;
A B C D
: Fe"* Fe (OH) ,
Lo - -
! ! ! ' b T Fe(OH), H, PO, H,PO,
2 1 2 2 2 59.72% -
Fe
3 1 3 3 3 75.33%
Fell+
4 1 4 4 4 5.62%
5 2 1 2 3 1.33%
6 2 2 1 4 6.14%
7 2 3 4 1 96.40%
8 2 4 3 2 10. 68% 2cm
9 3 1 3 4 14.02%
10 3 2 4 3 70.52%
11 3 3 1 2 55.58%
12 3 4 2 1 21.80%
13 4 1 4 2 49.42%
14 4 2 3 1 99.40% -
15 4 3 2 4 22.59% 2cm pH 7 4min
16 4 4 1 3 0.97% 10 mg'Lfl.
1 37.02%  18.04%  17.52%  56.25% 99.96%
2 28.64%  58.95%  26.36%  43.85% 4.2
3 40.48%  62.48%  49.86%  37.04% '
4 43.10%  9.77%  55.49%  12.09% - .
14.46%  52.71%  37.97%  44.16%
2+
4 Fe
3 -
PO
2+
pH N Fe 02
Fe3 + F63 +
FePO,
4 (Discussion)
4.1
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. - I min
28.90% 35.55 mg-L™";
2min 57.57%
21.22 mg*L™'; - 3min
87.05% 6.47 mgeL™".
4min 95%
1.52 mg*L™".
(R) :
R=kT
dR/dT =k,
k, k, =0.289.
(7 )
C=C,+k,T
C, C, =50 mg*L™";k,
ky,= —14.42.
3)
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@ @ -
ko,
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Fig.4 Typical unit energy consumption of phosphorus with time
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