
DISINFECTION STUDY GUIDE 
 

1. Name two reasons why chlorine is a common disinfectant. 

 

2. Name three important parameters impacting disinfection. 

 

3. Name two physical and two chemical (excluding chlorine) agents that can be used as 

disinfectants. 

 

4. What are chloramines?  How are they formed?  Do they have disinfecting power? 

 

5. What is the difference between disinfection and sterilization? 

 

6. What are DBPs?  How are they formed?  Name 2 common DBPs. 

 

7. State Chick’s law. 

 

8. What chemicals are used in place of chlorine gas? 

 

9. What compounds contribute to free residuals and combined chlorine residuals? 

 

10. What are advantages and disadvantages of ozone as a disinfecting agent? 

 

 

Disinfection By Products (DBPs) 

 

Reaction of Chlorine with Organics in water and wastewater 

 

HOCl  + NOM (Natural Organic Matter)  =  Oxidized NOM   + HAA + THM 

 

 

HAA Haloacetic Acids- mono,di, tri - chloroacetic acid 

 

THM Trihalomethanes  (carcinogenic  The current limit for THMs is 100 ppb)  

Choloroform, Bromoform, bromodichloromethane, dibromochloromethane 

 
 

 

 

 



 

 

7.  Breakpoint chlorination data for a water is provided below. 
 
a) What is the chlorine dose to reach breakpoint? 
 

b) Determine the chlorine dose required to attain a total residual of 0.35 mg/L?    
   

c)  What is the chlorine dose required to maintain a free residual of 0.5 mg/L?   

 

 
d)   Why is there no residual at a chlorine dose of 0.1 mg/L? 
e)   Why does the residual decrease from point A to B? 
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Chick-Watson’s Law 

 

If Chick's Law is combined with the concentration product concept, a relationship dealing 

with both  time, concentration, and degree of lethality can be established.  Watson 

observed that the concentration time product was a function of the degree of disinfection 

as well as other factors including the microorganism present.   

 

It has been observed that the destruction of microorganisms is a function of the 

concentration of disinfectant and the time of contact, or,  

 

 

 

 

where, 

K = constant for a particular disinfectant and microorganism, [mg/L-min or 

mg/L-sec] 

C = disinfectant concentration, [mg/L] 

t = contact time, [min or sec] or detention time 

n = empirical constant 

 

This relationship holds true only for a given set of conditions, e.g., constant pH, 

temperature, and a specific microorganism.  

 

For a coagulation plant 0.5 log inactivation of Giardia is needed. 

For untreated surface water, a 3 log inactivation is needed 

 

Physical removal of microbes is termed log removal or inactivation (LR) 

 

 
 
% removal = 100-100/10LR 

 

K =  C tn
 

Log removal or 



 

 
 

 



 


