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Exercice #1 | Calculation of coagulant doses, alkalinity consumption, and precipitate formation 

A chemical supplier reports the concentration of stock alum chemical (Al2(SO4)3,14H2O) as 

8.37% as Al2O3 with a specific density of 1.32 kg/L. 

 

Q1. Calculate the concentration of alum in the stock chemical as mg/L Al2O3 

 

Q2. Calculate the molarity of Al3+ 

 

Q3. Calculate the alum concentration if reported as Al2(SO4)3,14H2O 

 

Q4. For a 30-mg/L alum dose applied to a treatment plant with a capacity of 43’200 m3/d, 

calculate the chemical feed in L/min 

 

Q5. Calculate the alkalinity consumed (expressed as mg/L as CaCO3) knowing that  

Al2(SO4)3.14H2O → 2Al(OH)3 + 6 H+ + 3SO4
2- + 8H2O 

 

Q6. Calculate the amount of precipitate produced in mg/L and kg/day 

 

Q7. DWTP often used caustic soda (NaOH) or other alkaline solutions to counteract the 

consumption of alkalinity. Calculate the amount of NaOH to be added to avoid a decrease of 

alkalinity knowing that 

Al2(SO4)3.14H2O + 6 NaOH → 2Al(OH)3 + 3 Na2SO4 + 14H2O 
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Exercice #2 | Calculating terminal settling velocity 

Q1. Calculate the terminal settling velocity for sand in water at 10°C having particle diameters 

of 75 and 180 um and a density of 2’650 kg/m3 

 

 

  



Exercice #3 | Particle removal in sedimentation basin 

A rectangular sedimentation basin has the following design: a depth of 4.5 m, a width of 6 m, 

a length of 35 m and a process flow rate of 525 m3/h. 

Q1. Calculate the overflow rate and critical velocity 

A laboratory analysis shows the number of particles according to settling velocities (see excel 

file) 

Q2. Compute the percent removal of particles in each size range using a data table (average 

settling velocity will be used for calculation) 

Q3. Calculate the influent and effluent particle concentrations and plot the data as a function 

of particle size using a histogram.  

Q4. Calculate the overall particle removal efficiency 

 

 

 

 

 

 

 

 

 


