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1. Introduction – Generally, sludge produced by sewage treatment plants has an initial moisture content of about 95-

99% [1].  It has been reported that the management and disposal of waste sludge accounted for 25-65% of the cost.  By  

reducing the amount of sludge generated, a significant reduction in sludge disposal expenditure and mitigation of th e lack 

of landfill sites [2,3].  It is well known that dewatering of sewage sludge is not an easy task.  Conventional sludge 

dewatering equipment can only yield the sludge cake having the moisture content of 80% or greater.  Among several 

types of improved technology for sludge dewatering, electrodewatering has been reported to be technologically and 

economically feasible [4,5].  The objectives of this study were two-fold: (1) to compare the moisture contents  of  sludge 

cakes obtained from mechanical dewatering and electrodewatering of sewage sludge, and (2) to comare the quality 

characteristics of filtrates resulting from these two dewatering processes. 

 

2. Experimental - In this work the post-anaerobic-digestion sludge samples were collected from a local municipal 

wastewater treatment plant.  Immediately after the collection, each sludge sample was then characterized.  When needed, 

ultrasonication of sludge sample was performed using an ultrasonic processor (Sonics VCX-750) prior to chemical 

conditioning.  Then cationic polyacrylamide was used for flocculation of sludge particles to enhance solid-liquid  

separation.  In this work a semi-pilot scale recessed plate filter press was used for all tests of sludge dewatering.  When 

an external electric field of 15-30 V/cm2 was applied to the said filter press system, an additional 20 min of 

electrodewatering (EDW) was conducted after 100-120 min of mechanical dewatering (MDW).  During the entire 

dewatering stage, the filtrate was collected every 5 min to determine its temperature, pH, weight, and conductivity.  At 

the end, the moisture content of sludge cake was also determined. 

 

3. Results and Discussion – Test results showed that MDW contributed a great majority of total filtrate weight, whereas 

EDW contributed 3.14-5.60% under different operating conditions.  The filtrate pH maintained 6-8 for MDW, but 

increased to 8-10 for EDW.  As for the filtrate temperature, it maintained at about 25 °C for MDW, but increased up to 

70 °C for EDW.  Contrarily, the conductivity of filtrate decreased from 2-2.5 mS/cm for MDW to 1.7-2.0 mS/cm after 

the application of external field.  The result of mass balance analysis showed that a satisfactory sample recovery ranging 

from 95.5-99.3%.   As compared with the control test yielding a filter cake with a moisture content of 86%, EDW was 

found to be capable of reducing the moisture content to about 65% owing to various electrokinetic phenomena.  

 

4. Conclusions – Test results have proven that electrodewatering could greatly reduce the moisture content of filter cake 

for sewage sludge as compared with mechanical dewatering.  Nonetheless, EDW has also changed the quality 

characteristics of filtrate obtained to some degrees.  Whether such changes would cause any negative side effects in full 

scale applications or not needs to be assessed further. 

 

5. References  

[1] H. Saveyn, S. Meerseman, O. Thas, P. Van-Der-Meeren, Colloid. Surf. A Physicochem. Eng. Asp., 262, (2005) 40-51. 

[2] N.D. Park, S.S. Helle, R.W. Thring, Biomass Bioenerg.. 46, (2012) 750-756. 

[3] W.Q. Guo, S.S. Yang, W.S. Xiang, X.J. Wang, N.Q. Ren, Biotechnol. Adv., 31, (2013) 1386-1396.  

[4] A. Mahmoud, J. Olivier, J. Vaxelaire, A.F.A. Hoadley, Water Res., 45, (2011) 2795-2810. 

[5] G.C.C. Yang, M.C. Chen, C.F. Yeh, Sep. Purif. Technol., 79, (2011) 177-182. 

mailto:gordon@mail.nsysu.edu.tw

