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14.1 Apparatus used for measurement in chemistry 
Scientists study materials through laboratory experiments using scientific apparatus for measurements. 

Understanding proper use is crucial for successful experimentation and investigation planning. Common 

measurements in chemistry labs include temperature, mass, volume of liquids and gases, and time. Each method 

has advantages and disadvantages, so selecting the appropriate apparatus requires knowledge. 

 

Choosing the appropriate method or apparatus requires understanding its advantages and disadvantages to 

determine its suitability. You will have to decide: 

 

» What apparatus should you use to measure each of these? 

 

» Which piece of apparatus is most suitable for the task? 

 

» How do you use the piece of apparatus correctly? Before you use a piece of apparatus, be sure you know how to 

use it properly. You need to be safe in your working habits and also to ensure you use good techniques, 

Measurement of time 

Experiments involving rates of reaction will require the use of a 

stopwatch (Figure 14.1) that measures to a hundredth of a second. 

The units of time are hours (h), minutes (min) and seconds (s). 

Measurement of temperature 

 
This scale is based on the temperature at which water freezes and boils, that is: 

» The freezing point of water is 0°C  

» The boiling point of water is 100°C. 

 

The thermometer, as shown in Figure 14.2, accurately measures between -

10°C and 110°C at 1°C intervals. It can be read to the nearest 0.5°C if the 

reading is between two scale marks. Ensure eye level is at same level. 

Measurement of mass 

Electronic balances measure mass in grams and kilograms, with precision 

based on the smallest mass measured on the scale setting. Wait until steady 

reading before taking it. 

 

Measurement of volume of liquids 

Different liquid experiments require different measuring apparatuses for volume measurement. Figure 14.5 

displays three commonly used measuring apparatuses for liquid volume. 



www.focuscollege.lk  +94 74 213 6666
  
   

3 
 

Acid-base titration 

A burette and a pipette are needed in a titration. This technique is often used to test the strength or purity of an 

acid or an alkali. 

 

A titration involves adding a known concentration of a solution, such as an acid, to an unknown concentration of 

another solution, such as an alkali, in a flask. The titrant in the burette indicates the endpoint, while the pipette is 

used to measure the known volume in the flask. 

 

A measuring cylinder, also known as a mixing or graduated cylinder, is a laboratory tool used to measure the 

volume of a liquid, measured in units like litres, cubic decimetres, or cubic centimetres. 

 
Some manufacturers use millilitres (ml) for volume measurements. To read volume, ensure the apparatus is vertical 

and your eye is level with the liquid's meniscus. The precision of the measurement varies depending on the 

apparatus, with burettes having a 0.1 cm3 precision and the bottom of the meniscus between divisions. 

Measurement of volume of gases  

The volume of a gas can be measured with a gas syringe. This is used to measure the amount of gas collected in 

experiments. They have a maximum volume of 100 cm3 (Figure 14.7). 

 
 

In certain reactions, the reaction rate can be monitored by collecting 

the volume of gas generated over time. A gas syringe connected to the 

gas flask has a scale that allows measuring the collected volume. A 

graph plotting this volume against time shows the reaction rate. 

14.2 Separating mixtures 
Chemists separate useful substances from impurities in mixtures, using 

various methods based on the mixture's properties, substances' 

properties, and whether they are solids, liquids, or gases. 
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Separating solid/liquid mixtures  

If a solid substance is added to a liquid it may dissolve to form a 

solution. In this case the solid is said to be soluble and is called the 

solute. The liquid it has dissolved in is called the solvent. 

Filtration  

Filtration is a common separation technique in chemistry laboratories, 

used to separate solids from liquids, such as sand from water, by 

pouring a cup of tea through a strainer. 

 

The filter paper acts as a sieve, trapping sand particles in small holes. 

Water molecules pass through, leaving the residue, which is the water, 

and the filtrate, which is the water. 

 

 

 

 

 

 

Evaporation  

If a solid has dissolved in a liquid it cannot be separated by filtering or centrifuging. Instead, the solution can be 

heated so that the liquid evaporates completely and leaves the solid behind. 

Crystallization 

Salt is obtained from sea water using Sun's heat to evaporate water, leaving a saturated solution called brine. This 

solution contains the maximum concentration of a solute, with solubility varying with temperature. As the solution 

becomes saturated, salt crystallizes and is removed using large scoops. 
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Simple distillation  

If we want to obtain the solvent from a solution, then the process of distillation can be carried out. The apparatus 

used in this process is shown in Figure 14.14. 

 

 

 

Separating liquid/liquid mixtures 

Oil and water do not mix easily. They are said to be 

immiscible. When cleaning up disasters of this type, a range 

of chemicals can be added to the oil to make it more soluble. 

This results in the oil and water mixing with each other. They 

are now said to be miscible. 

Immiscible liquids  

If two liquids are immiscible, they can be separated using a 

separating funnel. The mixture is poured into the funnel and the 

layers allowed to separate. The lower layer can then be run off by 

opening the tap as shown in Figure 14.17 

Miscible liquids 

Fractional distillation is a process used to separate miscible 

liquids like ethanol and water. It involves heating a mixture, 

producing vapors with different boiling points. The ethanol boils 

at 78°C, while water boils at 100°C. The higher boiling point of 

water causes it to condense with ethanol, resulting in the 

fractionating column. 

 

The water condenses and drips back into the flask while the 

ethanol vapour moves up the column and into the condenser, 

where it condenses into liquid ethanol and is collected in the 

receiving flask as the distillate. 
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Solvent extraction 

Sugar and green substances can be extracted from sugar cane 

and ground-up grass using solvent extraction, were water 

dissolves sugar and ethanol dissolves green substances. 

Chromatography 

Chromatography is a technique used to separate soluble 

solids, such as inks and dyes, for identification. There are 

various types, but all follow basic principles. The simplest 

method is paper chromatography, which involves drawing a 

baseline on chromatography paper, placing ink on the 

baseline, and placing the paper in a solvent-containing 

container with a lid to prevent solvent evaporation. 

 

Chromatography is a method used in medical research and forensic science laboratories to separate various 

mixtures by analyzing the solubilities of dyes in the solvent and their absorption by the chromatography paper. 

 

Numerical measurements (retardation factors) known as Rf values can be obtained from chromatograms. An Rf 

value is defined as the ratio of the distance travelled by the solute (for example P, Q or R) to the distance travelled 

by the solvent from the pencil line. 

 
Colourless substances can be made visible by spraying the chromatogram with a locating agent. 
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Criteria for purity 

Pure substances in chemistry contain a single element or compound not mixed with any other substance. Purity 

measures the purity of a substance. In the food industry, labeled 'pure' apple juice may contain mixed substances, 

but purity is essential in the pharmaceutical industry. Drugs are manufactured to high purity, dissolved in a solvent, 

and subjected to fractional crystallization. Purity affects chemical properties, forming predictable products in 

chemical reactions. Chemists often use high-purity substances for chemical research in the pharmaceutical, food, 

and chemical industries. 

 

The purity of a substance can be assessed by: 

 

» The melting point of a substance indicates its purity, while if an impurity is present, it indicates a mixture of two 

or more substances. 

 

» The boiling point of a pure liquid maintains a steady temperature, while 

an impure substance boils over a temperature range. 

 

»Chromatography produces one well-defined spot for pure substances, 

while impurities produce several spots on a chromatogram, as shown in 

Figure 14.23. 

 

 
 

14.3 Qualitative analysis 
Qualitative chemical analysis is a branch of chemistry that identifies elements or groups in a sample without 

dealing with quantities. Techniques vary depending on the sample's nature and can be simple or complex. The first 

stages often require no apparatus and can be observed using color and smell. 
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Appearance or smell  

A preliminary examination of the substance will give you a start. 

The appearance or smell of a substance can often indicate what it 

might contain (Table 14.1). 

Flame colours  

If a wooden splint, which has been soaked in an aqueous metal ion 

solution, is held in a colourless Bunsen flame, the flame colour can 

become coloured (Figure 14.27). Certain metal ions may be 

detected in their compounds by observing their flame colours 

(Table 14.2) 

 
Flame colours are created by excited electrons in ions absorbing 

energy from the flame, which is then emitted as visible light, 

influenced by the electronic configurations of the ions. 

Tests for aqueous cations  
Effect of adding dilute sodium hydroxide solution 

Aqueous sodium hydroxide can identify metal salts like Al3+, Ca2+, 

Cr3+, Cu2+, Fe2+, Fe3+, and Zn2+ by analyzing their color and behavior 

in excess sodium hydroxide solution. 

 

In the case of ammonium salts containing the ammonium ion, 

NH4 + , ammonia gas is produced on warming. The ammonium 

cation does not form an insoluble hydroxide. However, it forms 

ammonia and water upon heating. 

Effect of adding dilute ammonia solution 

Aqueous ammonia, a weakly alkaline solution, can identify salts of Al3+, Ca2+, Cr3+, Cu2+, Fe2+, Fe3+, and Zn2+ ions by 

analyzing the precipitate's color. 
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Tests for aqueous anions 

 



www.focuscollege.lk  +94 74 213 6666
  
   

10 
 

Tests for gases  

Table 14.6 shows the common gases which may be produced during 

qualitative analysis and tests which can be used to identify them. 

These tests are used in conjunction with the tests shown above. 
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Revision questions 
1) a) 

b) 
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d)  
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