
 
 
                                                           Home work No. 1 
 

1. Calculate the BOD5 , COD, Thod, and TOC for the following compounds:  
      CH3COOH, C18H36O2, C6H6 
 
2. The following is the oxidation reaction of the organic compound " CH2(NH2) 
COOH  which is dissolved to a concentration of 250 mg/L: 

CH2(NH2) COOH+ 1.5 O2→ NH3 + 2CO2+ H2O 

NH3+2O2 →    HNO3+H2O 
- Find the carbonaceous BOD   (CBOD) 
- Find the nitrogenous BOD (NBOD) 
- Find the chemical oxygen demand (COD) 
- Find the total organic carbon (TOC) 
 
3. The 5-day BOD at 20 oC is equal to 250 mg/L for three different samples, but 

the 20 oC  (k) values are equal to 0.25d-1,  0.35 d-1, and 0.46 d-1. Determine the 
ultimate BOD of each sample. 

 
4. Calculate the substrate utilization rate (rsu) and the biomass growth rate (rg) 

given the following:  

               mµ = 2.2 d-1, Y= 0.65
5mgBOD

mgMLSS , sK = 100 mgBOD5/L,  

S = 600 mgBOD5/L, X = 3500 mg MLSS/L, dK = 0.04 d-1 
 

5. A batch reactor is to be used to reduce the COD from 4500 to 350 mgCOD/L. 
What is the time required to achieve this goal, given the following data: 

          mµ = 2.9 d-1, Y= 0.40
mgCOD
mgMLSS , sK = 100 mgCOD/L, X = 2500 mg MLSS/L 

 
  6.  A completely mixed reactor without solids recycle has a biomass concentration    

of 140 mg MLSS/L is used to reduce the concentration of the organic matter from     
300   to 30 mg BOD5/L (soluble).  What is the hydraulic detention time needed to 
achieve this goal? The following data is given: 

                          Y= 0.53
5mgBOD

mgMLSS , dK = 0.06 d-1 

What is observed biomass yield? 
 

   7. A completely mixed reactor with solids recycle has a biomass concentration    
of 4000 mg MLSS/L is used to reduce the concentration of the organic matter 
from     300   to 30 mg BOD5/L (soluble).  What is the sludge and hydraulic 
detention time needed to achieve this goal? The following data is given: 

               mµ = 1.2 d-1, Y= 0.65
5mgBOD

mgMLSS , sK = 250 mgBOD5/L, dK = 0.06 d-1 
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