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Chapter 20 – Volumetric Analysis 
20.1 – Sources of Acids and Bases in Water  

• Natural Acidity of Rain and River Water  

- pH of Rainwater:  

- acidity of rainwater is due to presence of carbon dioxide in atmosphere  

→carbon dioxide dissolves in rain to form carbonic acid  

 

 
- pH of Water in River and Lakes:  

- Unpolluted river: between 6.5 and 8.5   

- Flows over limestone → pH is greater  

 
• Acid Rain 

- Human activity → more acidic gases → increase in acidity of rain  

- Example: Sulphur dioxide gas → produced by burning sulphur-containing fossil fuels  

 

- Converted to sulfuric acid  

- In order to convert sulphur dioxide into sulfuric acid, two steps are involved because sulphur is diprotic  

 
• Effects of Acid Rain  

- Aquatic environments are upset when pH drops below 5.5  

- Leaches minerals such as calcium and magnesium → takes them away from soil → plants do not get the 

nutrients 

- Metal fittings and limestone used in buildings are corroded  

 
 

20.2 – Standard Solutions  
• Volumetric analysis: Analysis using measurements of volumes  

• Standard solution: A solution that has an accurately known concentration  

• Primary Standards  

- Primary standard: A substance of known high purity which may be dissolved in a known volume of 

solvent  

- Requirements:  

- readily obtainable in pure form  

- have a known chemical formula  

- be easy to store without deteriorating or reacting with the atmosphere  

- have a high molar mass to minimise the effect of errors in weighing  

Inexpensive  

• Standard Solutions  

- Prepared by dissolving accurately measured mass of a primary standard in an accurately measured 

volume of water  



 

 

- Volumetric flask / standard flask is used to prepare solution that has an accurately known volume  

- filled so that bottom of meniscus is level with the graduation line on the neck of the flask  

- ensure that your eye is level with the line (avoids parallax errors)  

- Equations needed:  

 
- The process:  

 
• Concentration of Standard Solutions  

 

 
 

 

20.3 – Calculations involving Acids and Bases  



 

 

• Reacting Quantities of Acids and Bases  

- The coefficients in a balanced chemical equation give the ratio in which substances react  

- m = nM   - m is in grams – M  is in gmol-1 

- n = cV – c is in mol L-1 

- The Four main steps:  

1. Write a balanced equation for the reaction  

2. Calculate the amount, in mol, of the substance with known volume and concentration  

3. 3. Use the mole ratio from the equation to calculate the amount, in mol, of the required substance  

4. Calculate the required volume or concentration  

 

 
• Stoichiometry Problems Involving Excess Reactants  

- Calculate the number of moles of each reactant  

- Determine which reactant is in excess and which is the limiting reactant  

- Use the amount of limiting reactant to work out the amount of product formed or the amount of reactant 

in excess  



 

 

 

20.4 – Volumetric Analysis  
• Acid-Base Titrations  

- Volumetric Equipment:  

 



 

 

- Equivalence point: The point in titration at which the reactants have reacted n their correct mole ratios → 

reaction is compete when equivalence point is reached 

- End point: A point in titration at which the indicator changes colour, usually marking the completion of 

the reaction 

- Indicator: A substance that is different colours in its acid and base forms → used in titration to determine 

when the reaction is complete → determines the end point (when the colour change happens)  

 
• Reading A Burette Scale  

- Three concordant tires (titres that are within 0.10 ml of each other) are obtained and the average is used 

→ minimises errors  

- A single drop from a burette has a volume of 0.05 ml  

• Indicators 

- Litmus paper, dyes extracted from plants, synthetic dyes  

 
• pH Change During Titration  

- Can be represented by titration curve / pH curve  



 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

20.5 – Calculations in Volumetric Analysis  
• Titrations  

 

 
• Titrations That Involve Dilution  



 

 

- Additional data is recorded:  

- volume of the aliquot of undiluted solution  

- volume of diluted solution that is prepared  

- Dilution factor: The ratio of the final volume to the aliquot volume  

 



 

 

 
• Uncertainties  

 
• Precision and Accuracy  

- Precise: same measurement is achieved over and over again  

- Accurate: Very true measurement  

• Mistakes 

- Mistakes: avoidable errors  

- Misreading numbers on a scale  

- Mistakenly using a pipette of incorrect volume  

- Spilling a portion of the sample  

• Systematic errors 

- Systematic errors: produce a constant bias in a measurement that cannot be eliminated by repeating the 

measurement  

- Faulty balance  

- 20.0mL pipette that delivers 20.2mL instead  

- Unsuitable indicator being used  



 

 

• Random errors  

- Random errors: follow no regular pattern  

- Inherent uncertainty in the last value after the decimal place in the measurement of the mass of a 

primary standard on an analytical scale 

- Difficulty in judging where the meniscus sits on the line when measuring a volume using a pipette  

- Difficulty in judging the fraction between 0.1mL scale markings on a burette  

 


