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Laboratory Worksheet C2 : Chemical Oxygen Demand (COD).  

        by KJ THUNG and WS LAM 

 

Objective :  To determine the COD concentration of  water and wastewater. 

 

Introduction : 

 The Chemical Oxygen Demand (COD) is used as a measure of oxygen equivalent 

of the organic matter content of a sample that is susceptible to oxidation by a strong 

chemical oxidant.  For samples from a specific source, COD can be related empirically to 

BOD, organic carbon, or organic matter.  The test is useful for monitoring and control 

after correlation has been established. 

Apparatus : 

• Reflux apparatus. 

• COD flasks. 

• Dispensers. 

• Hot plate producing at least 1.4W/cm2 of heating surface. 

• Mercuric sulfate ( HgSO4 ). 

• Conc. H2SO4. 

• 25.3138 g silver sulfate ( Ag2SO4 ) in 2.5 L conc. H2SO4. 

• Standard potassium dichromate solution ( 0.25N K2Cr2O7 ). 

• Ferroin indicator solution. 

• Ferrous ammonium sulfate titrant ( FAS ). 

Standardize FAS titrant daily against standard K2Cr2O7 solution : 

1. Take 10 mL of 0.25N K2Cr2O7 + 20 mL distilled water + 30 mL conc. H2SO4. 

2. Then titrate with FAS solution. 

3. Use the formula N1V1=N2V2 to calculate the normality of FAS. 
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Procedure : 

1. Place 20 mL of sample ( for samples with COD > 900 mg/L, use a smaller sample 

portion and dilute to 20 mL ) in a COD flask and place 20 mL distilled water in 

another COD flask for use as blank. 

2. Add suitable amount of solid HgSO4 if necessary ( to remove Cl- interference ) 

and slowly add 5 mL conc. H2SO4 with a dispenser. 

3. With a dispenser, accurately add 10 mL standard K2Cr2O7 solution and mix. 

4. Very slowly add 25 mL of sulfuric acid containing the dissolved Ag2SO4 in it. 

5. Continue swirling and mixing while adding sulfuric acid. 

6. Attach flask to a condenser and TURN ON the cooling water. 

7. Cover the open end of the condenser with a small beaker to prevent foreign 

materials from entering the refluxing mixture. 

8. Start heating. 

9. Reflux the mixture for 2 hours.  Use a short period for particular samples if it has 

been shown that short period yields the same COD value. 

10. Cool and wash down condenser with distilled water slowly and dilute the mixture 

to about twice its volume. 

11. Disconnect reflux condenser and cool to room temperature. 

12. Titrate with standardized FAS solution using 5 drops of Ferrion indicator.  The 

colour change from blue-green to reddish brown at the end point of titration. 

 

Calculation : 

 Where  A = volume of FAS used in titration for blank in mL. 

   B = volume of FAS used in titration for sample in mL. 

   N = normality of FAS solution. 
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Chemical Reactions: 

 When a sample is refluxed in a strong acid solution with a known excess of 

K2Cr2O7, the reaction involved may be represented in a general way as follows : 

 

where 

 

After digestion, the remaining unreduced K2Cr2O7 is titrated with FAS, the 

amount of K2Cr2O7 consumed is determined.  The oxidizable organic matter is calculated 

in terms of oxygen equivalent.  The reaction between FAS and dichromate is represented 

as follows: 

 

Ferrous ion as indicator is an excellent reducing agent for dichromate, it changes 

at end point as follows: 

    

   which changes from blue to red. 
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