
C3.1  2001   The Hong Kong Polytechnic University.  

The Hong Kong Polytechnic University 

Department of Civil and Environmental Engineering 

Water and Waste Laboratories 
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Objective :  To determine the phenolphthalein and total alkalinity of  water and 

wastewater. 

 

Introduction : 

 The alkalinity of water is a measure of the capacity of that water to neutralize 

acidic substances.  The alkalinity of natural water is primarily due to the salts of weak 

acids and bases.  Bicarbonates and carbonates are the major forms of alkalinity in fresh 

water systems and ground water.  This is due to the action of dissolved and hydrated 

carbon dioxide upon the basic soil minerals.  The salts of weak acids, such as borates, 

phosphates, and silicates also contribute to the alkalinity.  Salts of organic acids such as 

humic and tannic acids ( acetic, propionic, etc. ) produced by anaerobic bacteria are also 

contributors to alkalinity. 

 Industrial wastewater containing hydroxide and hydrated ammonia will contribute 

alkalinity to the receiving water.  Under certain conditions, lakes and reservoirs will 

contain measurable amount of hydroxide and carbonate alkalinity during algae bloom. 

 

Apparatus : 

• Burette and Burette stand. 

• Volumetric pipettes. 

• Conical flasks. 

• Carbon dioxide free distilled water. 

• Phenolphthalein indicator solution. 

• Standard sulfuric acid or hydrochloric acid titrant, 0.02 N. 

• Bromocresol green indicator, pH 4.5 ( 0.1 g in 100 mL H2O ) or bromocresol 

green mixed indicator. 
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• Sodium thiosulfate solution, 0.1 N. 

 

Procedure : 

1. Measure and transfer an exact volume of sample to a clean conical flask. 

2. Remove free chlorine residual by adding 1 to 2 drops of 0.1 N sodium thiosulfate 

solution. 

3. Add a few drops of phenolphthalein indicator to the sample. 

4. Record the initial burette reading. 

5. Titrate over a white surface with 0.02 N standard acid. 

6. Colour changes from pink to colourless at pH 8.3 which is the end point for 

Phenolphthalein Alkalinity. 

7. Record the second burette reading. 

8. Add a few drops of bromocresol green indicator to the sample which the 

phenolphthalein alkalinity has just been determined. 

9. Titrate over a white surface with standard acid again. 

10. Colour changes from blue to green (or green to purple for mixed indicator) at pH 4.5 

which is the end point for Total Alkalinity. 

11. Record the third burette reading. 

 

Calculation :  

where 

 A = volume of standard acid used to reach the phenolphthalein end point. 

 B = total volume of standard acid used to reach the bromocresol green end point. 

 N = normality of standard acid used. 
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