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Topic 7 Properties of substances

ELECTRICAL CONDUCTTVITY

tr electric current is a flow of charged particles

D an electrical conductor is a substance which allows
electricity to pass through it

E an electrlcal insulator is a substance which does not
conduct electricity

D electrons flow through metal elements (and graphite)

tr the movement of electrons does not chemically change an
element

tr clectrolysis is the use of electricity to split up an ionic
compound in solution or as a melt (an electrolyte)

u ions flow through electrolytes

D ions are not free to move in solids

tr the movement of ions through an electrolyte causes
chemical reactions to occur at the electrodes leading to
the decomposition of the electrolyte

D a direct current (d.c.) supply must be used if the products
are to be identified

electrode,
usually carbon

electrolyte,
solution or melt of an
ionic compound

negative non-metal ions are attracted to the positive
electrode, losing electrons to form atoms,
e.g. zcl-(aq) -) CI2@) + 2e

positive metal ions are attracted to the negative electrode,
gaining electrons to form atoms,
e.g. atz+bd + 2e -) Cu(s)

Product at
negative
electrode

copper

lead

D

o

o

copper chloride solutrbn

Iead iodide melt
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c substances can be classified in different wavs

CONDUCTORS NON-CONDUCTORS

ME*TAL
ELEMENTS

ELECTROLYTES

IONIC
COMPOUNDS
IN SOLUTION

i ME"|AI-S i NON-ME"TNS

do not
conduct in
any state,

carbon
(graphite) is
an exception

;i.";;;*"-^
flow through

metals

MOLTEN
IONIC

COMPOUNDS

COVALENT
COMPOUNDS

NON-METALLIC

do not
conduct in any

state, but
some ionise in
water and then

conduct

; ME"IALLIC

t----*----
{ do not

I conduct when

{ solid, but

i conduct when

! molten or in

f solution

ions flow
through
metallic

compounds
when molten
or in solution

chemical
reactions occur

at electrodes

SUBSTANCES

NON-MSTAL
ELEMENTS

SOLID IONIC
COMPOUNDS

SUBSTANCES

ELEMENTS COMPOUNDS

I conduct
$ when solid

i 
.. molten
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D

IONS

D are charged particles formed when atoms lose or gain
electrons

a crystal lattlce is a network of oppositely charged ions

metal atoms lose electrons to form positive ions,

e.g.

aluminium Ats+

tr non-metal atoms gain electrons to form negative ions,

e.g.

these ions have the stable arrangements of the atoms of
the noble gases

some of the transition metals have ions with more than
one charge (see Formulae),

e.g. gu+, gu2+

group ions contain more than one kind of atom (see
Formuiae),

e.g. ammonium (NH a+), sulphate (SO nz- 1

Properties

e all ionic compounds are solid at room temperature

tr covalent compounds can be solid at room temperature

e compounds which exist as liquids or gases at room
temperature are covalent

D ionic compounds dissolve in water with the lattice
breaking up completely

O some covalent substances are soluble in water,

e.g. sugar

O covalent substances which are insoluble in water can
dissolve in other solvents.
e.g. paints are soluble in turpenttne, nail uarnish is

soluble in acetone

o

D

c

Ion j Charge ;
**+--*-* *. .-a

1'

sodium i wo* I

magnesium I Mg2*
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Colours of lonlc compounds

tr the colours of ionic compounds depend on the colours of
the positive and negative ions

potassium sulphate
solution

potassium chromate
solu

copper ion chromate ion

copper chromate
solution

Electrolysis of copper chromate solution

carbon electrodes

D

D

movement of yellow
colour towards the
positive electrode;

chromate ions (negative)
are attracted towards
this electrode and lose
electrons

_- solution containing
- colourless ions

electrolyte,
copper ch romate solution
(green)

)
movement of blue
colour towards the
negative electrode;

copper ions (positive)
are attracted towards
this electrode and
gain electrons
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D t substances can be classified as solids, liquids and gases

COVALENT
and

IONIC SUBSTANCES

LIgUIDS
and GASES

SMALL
COVALENT

MOLECULES

weak bonds between
molecules which are

easily broken on
melting

IONIC
T-AT'TICES

strong forces of
attraction between
oppositely charged

ions have to be
overcome on

melting

COVALENT
NETWORKS

strong covalent
bonds have to be

broken on melting
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