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Analytical Techniques for Chlorine and Hypochlorite 

The accurate analysis and control of chlorine residuals is the most important parameter in water 

treatment. It is also the most mis-understood, ignored, and abused aspect of water treatment. 

Poor utilization of chlorine and/or sodium hypochlorite is the cause of more water treatment 

problems than all other areas combined. In most cases, analytical test procedures yield false 

residuals when the actual chlorine residual is zero. In some cases, some analytical procedures 

yield lower than actual results. These inaccurate analyses cause a number of serious problems in 

all areas of water treatment.  

Raw water Clarification - When properly controlled, the application of chlorine and/or 

hypochlorite can reduce the consumption of primary coagulants by as much as 20%. Most 

natural organics (humic substances) present in surface waters are destroyed by chlorine. 

Since these organic substances exert a demand for coagulants, the destruction of these 

materials will significantly reduce the amount of coagulant required for clarification. 

Potable water systems - Routine biological analyses of potable water systems frequently 

detect the presence of bacteria. The most frequently asked question when this occurs is: How 

can my potable water system have bacteria when we maintain a free chlorine residual within 

the specified control parameters? Bacteria, with a few exceptions such a Cryptosporidium, 

can not survive in the presence of a chlorine residual, but bacteria will exist in an 

environment which is falsely perceived to have a chlorine residual due to analytical 

inaccuracies. The problem is usually caused by inaccurate analyses. 

Cooling Systems - Inaccurate chlorine analyses and control is the primary reason for 

utilization of expensive non-oxidizing biocides and bio-dispersants in HVAC, Utility, and 

Industrial cooling systems. Hundreds of millions of dollars are spent worldwide, per year 

on bio-dispersants and non-oxidizing biocides. In most cases these expenditures are un-

necessary. We have been able to completely eliminate these materials in every system we 

have been associated with over the past 15 years. A large percentage of these systems had 

analytical problems while the rest suffered from control problems. 

Waste Treatment Systems - In waste water treatment systems, overfeed of chlorine and/or 

hypochlorite due to control and analytical problems causes excessive utilization of de-

chlorination materials. 

Corrosion Problems - In any water system, the underfeed or the overfeed of chlorine or 

hypochlorite will lead to corrosion problems. In an underfeed condition there is the 

possibility of microbiologically induced corrosion and oxygen differential cell corrosion. In 

the case of a cooling water system, corrosion inhibitors cannot function on metal surfaces if a 

bio-film is present. An overfeed condition will increase corrosion since chlorine is a strong 

oxidizer and excessive levels are corrosive to both steel and copper alloys. Corrosion test 

strips should not be installed unless a positive free chlorine residual exists at the time of 

installation.  
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Problem Identification 

Analytical Problems - The primary causes of analytical problems are the result of utilization of 

color-metric techniques. These techniques are subject to interferences from:  

• Trace Metals  

• Natural organics such as lignin, tannin, and other humic substances  

• Combined chlorine residuals (chloramines)  

• System Temperature and chemistry.  

The most commonly utilized color-metric chlorine analytical technique is the DPD procedure 

which produces a pink color which is measured by comparators or photometers. This procedure 

is also the most prone to all four of the common interferences.  

Control Problems - Trying to control the chlorine concentration manually is any system can be 

difficult. Variations in flow, temperature, chlorine demand and other system variables create 

control problems. The other control problem which complicates system control is controller 

calibration.  

Problem Solutions 

The only analytical technique for both free and combined chlorine residuals which we have 

found reliable 100% of the time in field situations is the Amperometric Titrator. The 

Amperometric Titrator utilizes a titration procedure with a reducing agent and measures the 

endpoint electronically. Both free and combined chlorine residuals can be accurately analyzed 

utilizing this instrumental technique.  

We have field evaluated many process controllers over the past few years. Conventional ORP 

analyzer/controllers have not performed acceptably, especially in cooling systems due to fouling 

problems with the probes. At present we have field evaluated two analyzer controllers which 

provide acceptable control. Both manufacturers utilize a periodic acid wash system which uses a 

dilute hydrochloric acid solution to keep the probe clean. Both instruments need frequent 

calibration since the instrument output is affected by system water chemistry.  

Dew Update  

Dew have developed a new design which utilizes a new probe composition which is to be fouling 

resistant and less sensitive to system chemistry changes. The probe utilizes an amperometric 

process with a gold cathode and a silver anode. Analytical results are specific for free chlorine 

and utilize a special pH probe to compensate for variations in pH which affect the distribution of 

the hypochlorite/hypochlorous ions.  


