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Approximately six hundred thousand 

tons of sludge is produced annually from the 

water treatment plants in Taiwan. This 

amount is expected to increase astronomically 

due to the increasing demand for more quality 

water and the more stringent regulations 

regarding wastewater treatments implemented 

by the Government. How to minimize the 

sludge volume and optimize the sludge 

condition for final disposal in an efficient 

way has become the focus of many studies. 

Traditionally, sludge is conditioned 

chemically by using polymers. The current 

law forbids the discharge of wastewater 

containing certain types of polymers into 

water bodies, which limits the use of 

polymers. Other disadvantages of using 

polyelectrolytes include their significant cost 

and safety concerns. Therefore, it is 

necessary to search for other options for 

sludge conditioning. In this study, the 

feasibility of low-temperature treatment was 

evaluated. Cationic polyelectrolyte was also 

applied with the low-temperature treatment 

to search for alternative for efficient 

conditioning.  

Experimental results indicate that the 

success of low-temperature treatment relies 

on the degree of freezing. After the 

freezing/thawing stage, the dewaterability, 

filterability and settling properties were all 

improved greatly. If the temperature was not 

low enough to freeze the sludge, no 

significant change in dewatering 

characteristics was observed. When low-

temperature treatment was combined with 

polyelectrolyte conditioning, the 

improvement in dewatering rate was better 

than chemical conditioning alone, suggesting 

that low-temperature treatment may replace 

the use of polymer to some extent. 
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15 0.2798 0.3115 1.1052 
20 0.4633 0.4306 0.5972 
30 0.4454 0.5278 0.8075 
40 0.6746 0.5625 0.8175 

  D<6723 (cm) 
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