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Metals LOSE ELECTRONS to
form POSITIVE IONS

Delocalised electrons

GIANT structures of atoms in
a REGULAR pattern

Delocalised electrons
are free to move.

What is a metallic bond?

Sharing delocalised electrons
— STRONG metallic bonds.

Which type of
bonding is it?

lonic Bonding

Metals LOSE ELECTRONS to
form POSITIVE IONS

Non-metals GAIN ELECTRONS
to form NEGATIVE IONS

Electrons transferred from
metal to non-metal

xx + .
Nas + Ck —> [Na] [CI

(28,1) (28,7) (2,8) (28,8)

lons have electronic structure
of a noble gas

What is an ionic bond?
STRONG electrostatic force
of attraction between
oppositely charged ions

How do we quickly work out the
charges on ions?

C3 Structure and

Bonding Covalent Bonding

Two non-metals will SHARE pairs of electrons
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ciant Structures

Many atoms

STRONG bond formed

smatmolecules

A small group of atoms

sharing electrons

sharing electrons
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Limitations of these models
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Dot and Cross
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Looks like electrons aren’t identical
Electrons look like that are in fixed
positions

”*:7*' Displayed Formula Doesn’t show true shape of the molecule
@ Ball and Stick Can attempt to show 3D shape but doesn’t
(_,:.‘3_) show electrons
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Properties of Metallic Substances

Metals have high melting and boiling points
because...

... they are giant structures of atoms with strong
metallic bonding

Can be bent or shaped because. . .

... atoms are arranged in LAYERS
which can SLIDE over each other

Alloys are harder than pure metals because. ..

Alloys are a mixture of two or
more elements, at least one of
which is a metal

... the layers are DISTORTED so
can’t slide over each other

metal ions

Metals are good conductors of
Electrons b free to electricity and thermal energy
move and carry an because C e

electrical charge

... the electrons are free to move and carry thermal
energy and charge

Properties of Iconic Substances

lonic compounds have high melting and boiling
points because ...

& o

... they are giant structures of atoms (giant ionic
lattice) with strong electrostatic forces of attraction in
ALL DIRECTIONS between oppositely charged ions.

A large amount of energy is needed to break the many
strong bonds.

Only conduct electricity when melted or dissolved in
water because. ..

the ions are free to move and so charge can flow

As ionic compounds are made of CHARGED IONS, they can
CONDUCT ELECTRICITY but ONLY if the ions can MOVE

Ifitis
MOLTEN the
ions can move

If it is DISSOLVED the
ions can move
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C3 Structure and
Bonding

Properties of Covalent Substances

Small molecules”&ructures

Small molecules have
relatively low melting and
boiling points because.. . .

Covalent bond (strong)

Intermolecularattractioh )

(weak)
. . . intermolecular forces are
over come on melting and
boiling and these are weak
forces

The bigger the size of the
molecule the higher the
melting and boiling point
because. ..

... intermolecular forces
increase with the size of the
molecules

Don’t conduct electricity
because. ..

... the molecules have no
overall electric charge

Giant covalent compounds have high melting
and boiling points because . . .

AAAARAARAAR

Polymers are solids at room
AARAAAARARR
A Y

temperature because. ..

... intermolecular forces increase with the size ... All of the atoms linked by strong covalent

of the molecules and polymer molecules are bonds

very large . Graphene is strong, %
Diamond is very hard, has a very ‘. light and an excellent 349
high melting and boiling point and : %, conductor of thermal
doesn’t conduct electricity 1 -g: :% . energy and electricity
because. .. o g “ : i\ because. .. = Graphene

... Each carbon is bonded to 3 other carbons by
strong covalent bonds. It forms layers of
hexagonal rings with no covalent bonds
between the layers. There are free electrons

Carbon nanotube Fullerene

... They have strong covalent bonds and free
electrons

... Each carbon is bonded to 4 other carbons by ... Itis a single layer of graphite so has free o
strong covalent bonds. There are no free electrons |:E
electrons |

Fullerenes ( rbon nanotubes) ar Ny

Graphite is very Strona bond ullerenes (e.g. carbon nanotubes) are -
el il extremely strong and are excellent =

hard, has a very In the layer —> q fth I del L o

high melting point _ ;on uctors of thermal energy and electricity é

and does conduct Weak bonds ecause. .. =
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QUANTITIVE CHEMISTRY : KNOWLEDGE ORGANISER

1 The law of conservation of mass states that no atoms are lost or 1 Avogadro constant the number of atoms, molecules or ionsin a
made during a chemical reaction so the mass of the products mole of any substance (i.e. 6.02 x 10-23 per mol)
equals the mass of the reactants

2 In a balanced chemical equation, the sum of the relative formula 2 mole the amount of substance in the relative atomic or formula
masses of the reactants in the quantities shown equals the sum of mass of a substance in grams. The symbol for the unit mole is mol
the relative formula masses of the products in the quantities
shown

3 When a metal reacts with oxygen the mass of the oxide produced | 3 concentration the amount of a substance dissolved in a given
is greater than the mass of the metal volume of liquid

4 In thermal decompositions of metal carbonates carbon dioxide is 4 limiting reactant the reactant in a chemical reaction that when
produced and escapes into the atmosphere leaving the metal used up causes the reaction to stop
oxide as the only solid product

5 The masses of reactants and products can be calculated from 5 percentage yield the actual mass of product collected in a
balanced equations. Chemical equations can be interpreted in reaction divided by the maximum mass that could have been
terms of moles formed in theory, multiplied by 100

Mg +2HCI2  M/Cl, + H,
shows that one mole of magnesium reacts with two moles of The amount of a product obtained is know as the yield
hydrochloric acid to produce one mole of magnesium chloride % Yield = mass of product actually made
Maximum theoretical mass of product
and one mole of hydrogen gas
x100

6 In a chemical reaction involving two reactants, it is common to 6 relative formula mass M, the total of the relative atomic masses,
use an excess of one of the reactants to ensure that all of the added up in the ratio shown in the chemical formula, of a
other reactant is used substance

7 The percentage atom economy of a reaction is calculated using 7 relative atomic mass A, the average mass of the atoms of an
the balanced equation for the reaction as follows: element compared with carbon-12 (which is given a mass of

exactly 12). The average mass must taken into account the
relative formula mass of desired product from equation  x 100% proportions of the naturally occurring isotopes of the element
Sum of relative formula masses of all reactants from equation
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