Assignment 10 CE 523 Solutions sludge dewatering  
1.  A 10 mgd lime softening plant precipitates 250 mg/L of CaCO3 from water.  This is withdrawn from the settling tanks at 1.5% solids and then dewatered in a belt press to 40% solids on a mass/mass basis.  Calculate:

a)   daily volumes of settler underflow withdrawn

b)   daily volumes and masses of dewatered sludge

c)  daily volumes and masses of sludge if 0.1% polymer addition (mass:mass solids) results in 50% solids in the sludge

d)  maximum allowable cost of polymer if subsequent disposal costs $8/m3 at any density.

Solution

a) 10mgd = 10
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, so the dry solid precipitated is:
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The daily mass of settler underflow withdrawn is   
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Assume the density of the settler underflow is 1000kg/m3
The daily volumes of settler underflow withdrawn is
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b) The daily mass of dewatered sludge is  
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Assume density of dry solids to be 1400 kg/m3 and also that wet sludge is simply a mixture of solid material and water. Then the mass of 1 m3 of 40% sludge 

= 400 x 1400/1000 + 600 = 1160 kg, i.e. the density of the wet sludge is 1160kg/m3.

It also means that there will be 560kg of dry mass in every m3 of 40% sludge.

Therefore, there will be 9475/560  =  16.9 m3/d of the 40% sludge.

c)  Similarly, if the addition of polymer allows dewatering to 50%, the volume would be 

9475/(500 x 1400/1000)  = 13.5 m3/d

d) Cost saving on smaller volume = $8 (16.9 – 13.5)  =  $27.20

Mass of polymer used = 0.1% x 9475 kg/d = 9.5 kg

Maximum allowable cost of polymer $27.20/9.5 kg = $2.86/kg 
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