
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

The Chemical Earth 

1. The living and non-living components of the Earth contain Mixtures 

1.1.2 Identify the difference between elements, compounds and mixtures in terms of particle 

theory 

Element: An element is a pure substance that contains only one type of atom. It cannot be 

decomposed by ordinary chemical or physical means. e.g. Carbon, Oxygen, Nitrogen, Hydrogen 

Compound: A compound is a pure substance that consists of two or more atoms chemically 

combined in a fixed ratio. They can only be decomposed by chemical means. e.g. H2O, CO2, NaCl 

Mixture: A mixture is a physical blend of two or more pure substances in a variable proportion. 

Mixtures are not chemically bonded and can be separated by physical means. There are two 

type of mixtures: Homogenous and Heterogenous  

Homogenous Mixture: The mixture has a uniform composition and properties throughout e.g. 

Salt water 

Heterogenous Mixture: The mixture has variable properties and composition throughout. E.g. 

sand and water, concrete  
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1.1.3 Identify that the biosphere, lithosphere, hydrosphere and atmosphere contains examples of 

mixtures of elements and compounds  

Biosphere: All living organisms on Earth 

Lithosphere: The Earth’s crust 

Hydrosphere: All the water found on Earth and in the crust 

Atmosphere: The layer of gases above the Earth’s surface 

All of the spheres are made up of a mixture of pure substances (elements and compounds) 

 

Sphere Common Elements Common Compounds 
Biosphere Hydrogen, Oxygen, Carbon, 

Nitrogen 
Water (H2O), Carbon Dioxide (CO2), 
Carbon compounds, Sodium Chloride 
(NaCl) 

Lithosphere Oxygen, Silicon, Aluminium, 
Iron, Calcium 

Silicon Dioxide (SiO2), Aluminium Oxide 
(Al2O3), hydrocarbons, Calcium Oxide 
(CaO), Iron Oxide (Fe2O3) 

Hydrosphere  Oxygen, Hydrogen, Chlorine, 
Sodium, Magnesium 

Water (H2O), Sodium Chloride (NaCl), 
Magnesium Chloride (MgCl2), Calcium 
Chloride (CaCl2) 

Atmosphere Nitrogen, Oxygen, Argon, 
Hydrogen 

Water (H2O), Carbon Dioxide (CO2), 
Nitrogen Dioxide (NO2), Sulfur Dioxide 
(SO2) 

 

1.1.4 Identify and describe procedures that can be used to separate naturally occurring mixtures 

of 

 Solids of different sizes 

 Solids and liquids 

 Dissolved solids in liquids 

 Liquids 

 Gases 
1.1.5 Assess separation techniques for their suitability in separating examples of earth 

materials, identifying the differences in properties which enable these separation 

Solids of Different Sizes:  

Sieving is used to separate solids of different sizes. The mixture is passed through a sieve. The 

smaller solid is able to pass through the holes in the sieve, but the larger solid is not, effectively 

separating the mixture. The mixture is separated based on particle sizes. 

 



 

Solids and Liquids:  

Filtration is used to separate a non-dissolved solid and a liquid. The principle is very similar to 

sieving. The mixture is poured through a filter (can be filter funnel + filter paper or a 

membrane). The filter has pores in it that are large enough to allow water and dissolved 

substances through, but too small for undissolved substances to pass through. The mixture is 

separated based on solubility and particle sizes. 

Sedimentation and Decantation can also be used to filter non-dissolved solids from a liquid, 

only if the non-dissolved solid is denser than the liquid. Sedimentation allows the non-dissolved 

solid to settle at the bottom of the container. This is followed by decantation, which involves 

pouring the liquid off the top of the mixture. The mixture is separated based on density. 

 

 

 

 

 

 

 

 

 



 

Dissolved Solids in Liquids: 

Evaporation can be used to separate a dissolved solid from a liquid if the liquid does not need 

to be collected. This involves heating the mixture until the liquid boils off completely, only 

leaving the dissolved solid behind. The mixture is separated based on differences in boiling 

point. 

 

Distillation is used if both the solid and liquid need to be collected. This involves heating the 
mixture with a condensing tube connected like in the diagram. The condensing tube will capture 

the gas that is boiled off, cooling it back down into a liquid so it can be collected. The mixture is 

separated based on differences in boiling point. 

 

 

 

 



 

Liquids: 

Liquids can be filtered different ways depending if they are miscible (dissolvable) in each other. 

Distillation is used in the separation of two miscible liquids. The two liquids will have different 

boiling points, so the mixture is boiled at the lower of the two boiling points, to boil one liquid 

but not the other. Fractional distillation also uses a fractionating column in cases where the 

two boiling points are close together, to try and minimise the second liquid from evaporating. 

The mixture is separated based on miscibility and differences in boiling point. 

Separating Funnel can be used to separate two immiscible liquids. The liquids will form two 

layers based on their density, and the tap at the bottom of the funnel can be opened to allow the 

denser liquid to flow through. The mixture is separated based on miscibility and density. 

 

Gases: 

Chromatography can be used to separate gases. The mixture of gas (mobile phase) is passed 

through a long, thin tube coated with a specific liquid (stationary phase). Different gases will 

dissolve into the liquid at differing rates, which will slow down the gas passing through the tube. 

Therefore, the different gases will reach the end of the tube at different rates, based on their 

solubility. The mixture is separated based on solubility. 

 



 

Fractional Distillation is less commonly used to separate gases, as it requires cooling gases 

below their boiling point which requires a lot of time and resources. The mixture is separated 

based on differences in boiling point.  

1.1.6 Describe situations in which gravimetric analysis supplies useful data for chemists and 

other scientists  

 Gravimetric analysis determines the percentage quantity of substances present in a sample. 

Situations which gravimetric analysis supplies useful data for chemists and other scientists 

include: 

 Testing mineral deposits to check the percentage composition of the metal. This is to 
determine if it is economically viable to mine the mineral deposit and extract the 

metal 

 Testing soil composition. Certain plants require different amounts of nutrients to 
grow, and gravimetric analysis allows chemists to determine how much of a 

chemical is in a soil 

 Testing water and air for pollutants, which helps chemists determine if the 
air/water quality is within acceptable standards for human consumption.  

Gravimetric analysis is calculated using the formula  

% 𝑜𝑓 𝑋 =
𝑀𝑋

𝑀𝑡𝑜𝑡𝑎𝑙
× 100 


