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Abstract—Based on the method of homogeneous composite 
aluminum electrode with pulse electric field to removal 
phosphorus in moderately pollution water, which is 
expressed the effect of operation time and electric field 
intensity on it. The results shows that when the pH=6-7, 
reaction time 60mins, electric field strength 60V/cm, the 
phosphorus removal rate is 88.91%. The method of 
phosphorus removal by composite aluminum electrode pulse 
electric field has a space to further raise and improvement. 
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I. INTRODUCTION 
The major effect of phosphorus is the eutrophication. 

Usually when the concentration of phosphorus exceed 
0.02mg/L, it will produce eutrophication[1]; when the 
phosphorus concentration more than 20 mg / L ,it will 
accelerate eutrophication[2]. There are 37 major typical 
lakes in our country, where, 55.8% with moderate 
nutritional types and moderate to severe nutritional types, 
eutrophication accounts for 14.7%, highly eutrophication 
accounts for 8.8% [3-4]. China’s regulations: The allowable 
maximum emissions concentration of phosphorus in 
sewage is 0.5 mg/L (GB8978-1996) [5]. 

At present, the main methods for phosphorus removal 
are chemical and biological. The efficiency of the 
chemical method is highly, but the problem is that there 
are a large amount of wastes and secondary pollution; 
biological phosphorus removal method can avoid a lot of 
chemical sludge which produced by chemical method, and 
can reduce the swelling phenomenon of activated sludge 
and energy conservation, but there are poor running 
stability and strong dependence in biological method [6-9]. 
Pulse electric field method is further improvement on the 
physical methods which is based on the DC electric field. 
In this paper, based on the method of homogeneous 
composite aluminum electrode with pulse electric field to 
removal phosphorus in moderately pollution water, in 
order to improve and complete the removal of phosphorus 
at the physical method, hoping to deal with today's 
phosphorus pollution problems in a new perspective. With 
the study of phosphorus removal in moderate 
concentration of phosphorus pollution water can carry the 
purposes of high efficiency and safety. 

II. TEST METHODS 
In the study, removal phosphorus, homemade pulse 

electric device used, while the homogeneous composite 
aluminum electrode used. The sample of phosphorus 
pollution water are taken directly from Yunnan Yang 
Zong Hai spring, concentration is 16.26 mg / L, pH = 6 ~ 
7. Each series of experiments add the same amount of 
water, in the affect of pulse electric field, discussing the 
influence of phosphorus removal by the action time and 
the electric field strength parameters. The samples are 
tested by ammonium molybdate spectrophotometer 
method. 

III. ANALYSIS AND DISCUSSION 

A. Results and Analysis of the Electric Field Strenght on 
Phosphorus Removal 
In pulse electric field, composite aluminum electrode 

is used, time is set 10 minutes, plate spacing are fixed 
15cm,10cm,5cm, the peak voltage is 
220V,240V,260V,280V,300V,320V. Corresponding 
electric field strength is expressed intensity 1, 2, 3. By 
adjusting the voltage, discussing the electric field strength, 
impacted on the phosphorus removal. The results are 
shown in Table I. 
 

TABLE I. ELECTRIC FIELD STRENGTH PHOSPHORUS REMOVAL 
PHOSPHORUS CONCENTRATION CHANGES IN THE ELECTRIC FIELD 

STRENGTH 1 

Electric field 
intensity（V/cm） 

14.67 16 17.33 18.67 20 

Phosphorus 
concentration (mg/l)

10.42 9.47 7.49 7.34 7.23 

Original phosphorus 
concentration (mg/l)

16.24 16.24 16.24 16.24 16.24 

 
PHOSPHORUS CONCENTRATION CHANGES IN THE ELECTRIC FIELD 

STRENGTH 2 

Electric field 
intensity （V/cm） 

22 24 26 28 30 

Phosphorus 
concentration (mg/l) 

10.34 9.30 7.39 7.28 6.93 

Original phosphorus 
concentration (mg/l) 

16.24 16.24 16.24 16.24 16.24 
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PHOSPHORUS CONCENTRATION CHANGES IN THE ELECTRIC FIELD 
STRENGTH 3 

Electric field intensity
（V/cm） 

44 48 52 56 60 

Phosphorus 
concentration (mg/l) 

10.34 8.45 7.45 7.24 6.77 

Original phosphorus 
concentration (mg/l) 

16.24 16.24 16.24 16.24 16.24

 
As can be seen from Table I, with the increase of 

electric field intensity, phosphorus concentration is 
decreased. In order to exhibit changes of phosphorus 
concentration more clearly, a histogram has been made, 
show in Figure 1. 
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Figure 1. Phosphorus concentration changes in different electric field intensity 

 
As can be seen from Figure 1, in the same voltage, the 

effect of electric field strength on phosphorus 
concentration is not obvious. The value of the electric 
field intensity 1, 2, 3 are closed; in the same plate spacing, 
the impact of electric field strength on the phosphorus 
concentration shows a decreasing trend, but at a voltage of 
260V, 280V, 300V, the curve change gently and the 
phosphorus concentration is closed. When operation time 
is 10 min, the electric field strength is 60v/cm, the 

phosphorus concentration is 6.77 mg/l, and phosphorus 
removal rate is 58.3%. 

B. Results and Analysis of Time on Phosphorus Removal 
In pulse electric field, composite aluminum electrode 

is used in the method, and the field strength is 60v/cm, the 
time is adjusted to discuss the effect of phosphorus 
removal. The results are shown in Table II. 

 

TABLE II. PHOSPHORUS CONCENTRATION CHANGES IN OPERATION TIME 

time（min） 10 20 30 40 50 60 

Phosphorus 
concentration (mg/l) 

6.77 4.72 3.69 2.99 2.61 1.80 

Original phosphorus 
concentration (mg/l) 

16.24 16.24 16.24 16.24 16.24 16.24 

 
As can be seen from Table II, in the 60 minutes makes 

phosphorus removalrate reached 88.91.%, which shown 
that the operation time on the removal of phosphorus in 
pollution water are better, (Figure 2): 
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Figure 2. phosphorus concentration changes in operation time 

 
As can be seen from Figure 2, in the same electric 

field intensity, with the time increasing, the phosphorus 
concentrations are gradually decreased. So effect on 
phosphorus concentration changes is obvious. When the 
operation time is 60 minutes, the electric field strength is 
60v/cm, the phosphorus content is 1.80 mg/l, the 
phosphorus removal rate is 88.91%. 

IV. CONCLUSION 
Based on the method of homogeneous composite 

aluminum electrode with pulse electric field to removal 
phosphorus in moderately pollution water, which is 
expressed the effect of operation time and electric field 
intensity on it, making the phosphorus concentration 
decrease gradually. 

1. Homogeneous composite aluminum electrode pulse 
electric field method is easy to operate. The total 
phosphorus concentration is relatively reduction, and it 
reaches the cleaning requirements. 

2. In the same voltage value, with the electric field 
intensity increasing, the phosphorus concentration is 
declined, but the change is slowly. 

3. The highest phosphorus removal rate by composite 
aluminum electrode is 88.91％. The value of phosphorus 
concentration doesn't reach the standards. Action time, 
voltage and pulse width can be improved in following 
studies in order to make the phosphorus removal rate 
increased to reach the emission standards. 
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