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Lecture # 3: Dewatering of Sludge 

Introduction 

Sludge dewatering is the process of removing water from sludge, which is a byproduct of 

wastewater treatment. The goal is to reduce the volume of the sludge, making it easier to handle, 

transport, and dispose of. Dewatering helps in improving the sludge’s consistency from a liquid or 

semi-liquid state to a more solid form, which has numerous environmental and economic benefits. 

 

1. Importance of Dewatering in Wastewater Treatment: 

 Volume Reduction: Dewatering reduces the volume of sludge, cutting down 

transportation and disposal costs. 

 Stabilization: After dewatering, the sludge is easier to manage and may be further 

stabilized for reuse in land applications. 

 Disposal and Reuse: Dewatered sludge is often sent to landfills, used as fertilizer in 

agriculture (after treatment), or incinerated to generate energy. 

 Cost Efficiency: Reducing water content lowers energy requirements for further 

processing such as drying or incineration. 

 

2. Parameters Affecting Dewatering Efficiency: 

1. Sludge Type: Organic vs. inorganic sludge behaves differently during dewatering. 

2. Solids Content: The higher the solids content, the harder it is to remove water. 

3. Polymers: Chemical additives (polymers) are often used to condition sludge, enhancing 

water separation. 

4. Operational Factors: Pressure, time, and the dewatering technique used greatly influence 

the final outcome. 
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3. Drainage Sludge’s water trickles down through beds. 
Perforated pipes situated at the bottom of the bed are used to drain filtrate. This 

mechanism helps to reduce and to dewater sludge. It happens during feeding period. 

Sludge are dehydrated both by percolation through the filter and by evapotranspiration 

through plants 

 

4. Evapotranspiration 

Evapotranspiration combines two mechanisms: evaporation and transpiration. 

Evaporation occurs in the sludge surface. Transpiration is water movement through a plant 

and its evaporation from the leaf and stem surfaces. Plants absorb sludge moisture and 

release it via transpiration. All those phenomena happen during resting period. 

5. Design parameters 

Principal operational parameters for a planted drying bed to keep in mind while designing 

are: 

1) Loading: 60 to 250 kg TS/m2/year. Depending on the sludge source and conditions 

2) Feeding frequency: 1-3 times a week. Depending on the weather conditions, the dry 

matter content of the sludge and the plant species 

3) Resting: 2 days to several weeks. Depending on the weather conditions, the dry matter 

content of the sludge and the plant species 

4) Plant density: start-up with plant density of 4-12 shoots/m2 

5) Plant acclimatization: start-up during a rainy or wet season is recommended. Apply 

domestic wastewater and gradually add FS until the plants achieve a height of 1 m. 

6) Plant harvesting: up to 3 times/year, following a few years of operations or during 

desludging. Depending on plant type. 
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Other operation parameters are also important to consider and that’s why an expert is 

needed to design this type of plant: 

1) Screening and grit removal might be needed depending on the sludge source and 

conditions 

2) The bed must be accessible by trucks that transport dried sludge 

3) Leachates coming from the drying beds need a specific treatment 
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Example Problem (Solved): 

Problem: A wastewater treatment plant generates 50 m³ of sludge with a 4% solids concentration. 

The sludge needs to be dewatered to a 20% solids concentration for disposal. How much volume 

of sludge will remain after dewatering? 

Solution: 

 

 

 


