3rd Year Revision

Mixtures:  Mixtures contain two or more substances (elements or compounds) physically mixed together. They do not have fixed proportions, they keep the properties of the original substances, and they can be separated by physical processes (i.e. without chemical change).

An element is a substance which cannot be broken down into two or more simpler substances by a chemical reaction.

A compound contains two or more elements, chemically combined together

.

Reaction:  When chemical reactions occur new substances with different properties are formed. There is often a change in energy: this is detected in solution by measuring the temperature.

If the temperature rises, the reaction gives out heat — it is exothermic.

If the temperature falls, the reaction takes in heat — it is endothermic.

Separation Processes: You need to be able to describe the following separation processes. Only an outline is given here, but ask your teacher if you do not recall the process:

Filtration: pour mixture of solid and liquid into a filter paper, supported in a funnel, standing in a conical flask. The liquid which passes through is the filtrate, while the solid remaining on the paper is the residue.

Distillation: to obtain a liquid from a solution. You need a flask, a still head (but no column), a thermometer, and a condenser. 

Chromatography: for soluble solids (such as pigments in brown ink). Put a spot on filter paper, stand in a beaker with a little solvent (the eluent) in the bottom, cover with a tile, and allow the eluent to soak up the paper. The pigments travel at different speeds.

Crystallisation: to obtain crystals from a solution. Boil off water in an evaporating basin until solution is saturated (crystals start to form when a drop is cooled down), then leave to cool.

Separation of mixtures depends on differences in their physical properties:

Soluble and insoluble solid — e.g. salt and sand: dissolve, filter, crystallise.

Soluble solid and liquid (i.e. a solution)  — e.g. copper sulphate solution: distillation to obtain liquid, but crystallisation to obtain solid.

Miscible and immiscible liquid —e.g. oil and water: separating funnel (tap funnel).

Two miscible liquids with different boiling points —e.g. alcohol and water: fractional distillation (using a column, and allowing for several distillations to occur).

Particles:  

*
All substances consist of particles, which may be atoms, molecules or ions. 

At Absolute Zero (–273oC) all substances are solid, since the particles attract one another and hold their neighbours in position. They are in contact, and as the solid is warmed they vibrate but cannot move. As a result the solid retains its shape, and cannot be compressed.

*
When heated enough the particles vibrate so much that they can tear themselves free from their positions, and the substance melts to a liquid. At the melting point heat needs to be added (the latent heat of fusion) to melt the solid.

The liquid usually has a larger volume, and so a lower density (ice/water is an exception). *
In liquids the particles are still attracted to each other, and still in contact, but are free to move around. Hence the liquid can flow, though its volume is constant. Liquids, like solids, are virtually incompressible. 

*
In the graphs below of temperature against time, the left-hand one shows the solid being heated up (A—B). When it melts (B—C) all the heat is being used to change the solid into liquid, so the temperature doesn’t rise until it is all liquid at C.










C—D shows the liquid being heated up. The reverse happens when the liquid is left to cool (right-hand diagram). From C—B the temperature remains steady as all the liquid freezes; B—A shows the solid cooling.

*
As the liquid is heated more it flows more easily, and eventually it boils. At the boiling point heat needs to be added (the latent heat of evaporation) to change the liquid into a gas. The particles have enough energy to escape from their neighbours, and bubbles of vapour form inside the liquid

*
In the gas the particles are far apart, and only collide occasionally (though they still undergo about a billion collisions a second under normal conditions). A gas does not have a fixed volume, but will exert a pressure on the walls of the container (due to all the little collisions of particles with the surface).
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