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by evaporating the water from the sodium chioride solution by heating
itin an evaporating dish on a water bath (see Figure 3). The water bath is
a gentler way of heating than heating the evaporating dish directly on a
tripod and gauze.

Heating should be stopped when the solution is at the point of crystaliation.
This is when small crystals first appear around the edige of the solution or
when crystals appear in a drop of solution extracted from the dish witha
glass rod. The rest of the water is then left to evaporate offthe saturated
solution at room temperature to get a good sample of sodium chioride
arystals. Aflat-bottomed crystallisation dish or Peti dish can be used for this
final step, to give a large surface area for the water to evaporate from.

Distillation

Crystallisation separates a soluble solid from a salvent, but sometimes
you need to collect the solvent itselfinstead of just letting it evaporate off
into the air. For example, some countries with a lack of fresh water sources
purify seawater to obtain usable water. Distillation allows us to do this.

In distillation, a solution is heated and boiled to evaporate the solvent.
The vapour given off then enters a condenser. This is an outer glass
tube with water flowing through it that acts as a cooling Jacket"around
the inner glass tube from the flask. Here the hot vapour is cooled and
condensed backinto a liquid for collection in a receiving vessel (see
Figure 4). Any dissolved solids will remain in the heated flask.
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Figure 3 Crystallising sodium chloride from
its solution in water

To find out more about crystalisation,
ook at Topic (55 )
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Figure 1 Filtering a mixture of sand, salt and
water in the lab

Figure 2 Filtering in the home —some
people like filter coffee made from ground
up coffee beans. The solid bits that are
insoluble tn water get left on filter paper as
a residue
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Before the substances in a mixture are identified, they are separated from
each other. As it states in the table, you can use physical means to achieve
the separation. The techniques available include:

o fiitration

o arystalisation

o distilation
.

chromatography (see Topic 1.4, Fractional distilation and
paper chromatography).

These separation techniques allrely on differences in the physical
properties of the substances in the mixture, such as different solubiliies
ina solvent or different boiling points.

Filtration

The technique of fitration is used to separate substances that are
insoluble in a particular solvent from those that are soluble in the solvent.
For example, you have probably tried to separate a mixture of sand and
salt (sodium chloride) before in science lessons (see Figure 1),

The sand that you collect on the filter paper can then be washed with
distlle water to remove any salt solution left on it The wet sand is inally
driedt i a warm oven to evaporate any water off and leave the pure, dry sand.

Crystallisation

To obtain a sample of pure salt (sodium chloride, NaC) from the sand/

salt mixture following fltration, you would need to separate the sodium
chloride in the solution (called the filtrate) from the water. You can do this
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Learning objectives
After this topic, you should know:

® whata mixture is
® how to separate the components in
arange of mixtures by:
— filtration
— crystallisation
— simple distillation.

fiter—__
er
pape sand
(the residue)
filter =
funnel

When analytical chemists working on forensic or medical investigations
are given an unknown sample to identify, it is often a mixture of different
substances.

A mixture is made up of two or more substances (elements or
compounds) that are not chemically combined together.

Mixtures are different to chernical compounds. Look at Table 1

Table 1 Compounds and

Compounds Mixtures

Compounds have a fixed
composition (the ratio of elements
present is always the same in any
particular compound)

Mixtures have no fixed composition (the
proportions vary depending on the amount
of each substance mixed together).

The different elements or compounds in a
mixture can be separated again more easily
(by physical means using the differences in
properties of each substance in the mixture).

Need chemical reactions to separate
the elements in a compound.

There are chemical bonds between
atoms of the different elements in
the compound.

There are no chemical bonds between atoms
of the different substances in a mixture.
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Before the substances in a mixture are identified, they are separated from
each other. As it states in the table, you can use physical means to achieve
the separation. The techniques available include:

o fiitration

o arystalisation

o distilation
.

chromatography (see Topic 1.4, Fractional distilation and
paper chromatography).

These separation techniques allrely on differences in the physical
properties of the substances in the mixture, such as different solubiliies
ina solvent or different boiling points.

Filtration

The technique of fitration is used to separate substances that are
insoluble in a particular solvent from those that are soluble in the solvent.
For example, you have probably tried to separate a mixture of sand and
salt (sodium chloride) before in science lessons (see Figure 1),

The sand that you collect on the filter paper can then be washed with
distlle water to remove any salt solution left on it The wet sand is inally
driedt i a warm oven to evaporate any water off and leave the pure, dry sand.

Crystallisation

To obtain a sample of pure salt (sodium chloride, NaC) from the sand/

salt mixture following fltration, you would need to separate the sodium
chloride in the solution (called the filtrate) from the water. You can do this
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Learning objectives
After this topic, you should know:

® whata mixture is
® how to separate the components in
arange of mixtures by:
— filtration
— crystallisation
— simple distillation.
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When analytical chemists working on forensic or medical investigations
are given an unknown sample to identify, it is often a mixture of different
substances.

A mixture is made up of two or more substances (elements or
compounds) that are not chemically combined together.

Mixtures are different to chernical compounds. Look at Table 1

Table 1 Compounds and

Compounds Mixtures

Compounds have a fixed
composition (the ratio of elements
present is always the same in any
particular compound)

Mixtures have no fixed composition (the
proportions vary depending on the amount
of each substance mixed together).

The different elements or compounds in a
mixture can be separated again more easily
(by physical means using the differences in
properties of each substance in the mixture).

Need chemical reactions to separate
the elements in a compound.

There are chemical bonds between
atoms of the different elements in
the compound.

There are no chemical bonds between atoms
of the different substances in a mixture.
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Figure 4 Distilling pure water from salt solution o A mixture is made up of two or

more substances that are not

1 Define what a mixture is.
chemically combined together

o Mixtures can be separated
by physical means, such as
filtration, crystallisation, and
simple distillation. (The physical
techniques of separation, fractional
distillation, and chromatography,
are discussed in Topic 14,
Fractional distillation and paper
chromatography).

2 ‘Amixture has no fixed composition, whereas a compound has!
Explain what this means, using hydrogen, oxygen, and water to
illustrate your answer.

3 Explain how the process of distillation can be used to remove
dissolved impurities from a sample of water.

4 Sulfuris soluble in the flammable liquid xylene, but not in water.
Sodium nitrate is soluble in water, but not in xylene.

Describe and explain TWO ways to separate a mixture of sulfur
powder and sodium nitrate to collect pure samples of each solid.





