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1. Introduction 

This is the final report on the investigations into the chemical oxygen 
demand (COD) method, which were made during the period October 1977 - 
October 1980. 

Basically, the test (1) consists in heating, under reflux, a mixture of 
the water sample (10 ml), potassium dichromate (O.O208M:5 ml) and a solution 
of silver(I) sulphate in concentrated sulphuric acid (1% m/V:15 ml); if the 
sample contains more than 500 mg l-l chloride, then mercury(I1) sulphate 
(20% m/V:1 ml) is also added. The mixture is heated under reflux for two 
hours and the residual dichromate is determined by titration with ammonium 
iron(I1) sulphate. The COD of the sample is defined in terms of th$,"oxygen 
equivalent" of the oxidizing agent reduced and is expressed in mg 1 . 

Although the COD test has been used in its present form for many years, 
there are still some aspects which are unsatisfactory. The major problem 
is the interfering effect of chloride ions. Mercury(I1) sulphate is added 
to the COD test mixture to suppress the oxidation of chloride ions; however, 
some chloride is still oxidized, causing an apparent increase in COD. As 
well as this, the chlorine formed may interact with some of the organic 
compounds in the sample , introducing a further error in the COD. Another 
problem is that some organic compounds , notably benzene, pyridine and its 
derivatives, are not completely oxidized under the conditions of the COD 
test. 

A programme of research was defined in conjunction with the North West 
Water Authority to try to overcome the faults in the COD test. The pro- 
gramme included investigations to:- 

(i) identify the factors involved in the chloride interference; 

(ii) find a method to prevent this interference or reduce it to an 
acceptable level; 

(iii) study redox potential changes during the COD test, with special 
reference to the effect which the presence of chromium(II1) salts 
has and to the oxidation of chloride; 

(iv) study and define a low-level COD method; 

(v> consider the interfering effect of bromide and iodide; 

(vi) study the behaviour of certain volatile organic nitrogenous bases 
in the test; 

(vii) consider the use of alternative oxidants in the test, with 
particular reference to chloride interference. 

2. Factors Determining the Magnitude of the Interference by Chloride 

Inorganic chloride is present in many waters, e.g. sea-water, estuaries, 
tidal rivers, trade wastes and domestic sewage. Since it is not biologically 
oxidized and therefore does not diminish the dissolved oxygen content, 
chloride ions cannot be included in the oxygen demand exerting load of a 
water. However, chloride ions are oxidized under the conditions of the COD 
test and so its oxidation is included in the COD: this oxidation must be 
accounted for in order that the true COD of a chloride-containing sample may 
be found. Although it is possible to determine the chloride concentration 
and then to calculate the corrected COD (2), this leads to incorrect results. 
Three modes of interference may be described:- 




































































