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Study on Dewatering of Activated Sludge Under Applied Electric Field

JI Xue-yuan, WANG Yi-li, FENG Jing

(Beijing Key Laboratory for Source Control Technology of Water Pollution, College of Environmental Science and Engineering, Beijing
Forestry University, Beijing 100083, China)

Abstract: For an electro-dewatering process of activated sludge ( AS), the effect of pH and conductivity of AS, flocculation
conditioning and operation factors of horizontal electric field ( voltage magnitude, method of applying electric field and distance between
plates) were investigated, and the corresponding optimum electro-dewatering conditions were also obtained. The results showed that the
best electro-dewatering effect was achieved for AS without change of its pH value (6.93) and conductivity (1.46 mS-cm™'). CPAM
conditioning could lead to the increase of 30% -40% in the dewatering rate and accelerate the dewatering process, whereas a slight
increase in the electro-dewatering rate. The electro-dewatering rate for conditioned AS reached 83. 12% during an electric field applied
period of 60 minutes, while this rate for original AS could be 75.31% even the electric field applied period extended to 120 minutes.
The delay of applying the electric field had an inhibition effect on the AS electro-dewatering rate. Moreover, the optimum conditions for
AS electro-dewatering were followed: CPAM dose of 9 g-kg ™", electric field strength of 600 V+m ™' distance between the two plates of
40 mm, dehydration time of 60 minutes. Under above optimum conditions the AS electro-dewatering rate could approach to 85.33%
and the moisture content in AS decreased from 99. 30% to 95. 15% accordingly.

Key words: activated sludge; horizontal electric field; sludge characteristics; flocculation conditioning; dewatering rate
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Table I Characteristics of AS
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Fig. 1 Experimental reactor of sludge dewatering

under horizontal electric field
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Fig. 2 Effects of initial pH values on electro-dewatering and physicochemical properties of AS
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Table 2 Estimated values of electro-osmotic flow at different initial pH values
Fefh HEE Zeta N R R LA /A m 2 HLB I /mes ™!
pH /Fem™! /V /Pa-s /S'm™! I3 R T3y w1 K F
5.50 7.12x10°° -0.01333 0.001 13 0.195 17. 65 17. 06 19. 36 7.60x10°7  7.34x1077 8.33x1077
6.93 7.12x107'° -0.01450 0.001 10 0. 145 24.71 11.76 14. 31 15.98 x1077  7.61x1077 9.26 x10~7
10.52 7.12x1071% -0.02303 0.001 33 0. 186 21.18 4.71 12.35 14.03x1077  3.12x1077 8.18x1077
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Fig. 3 Effects of initial conductivity on electro-dewatering of AS
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