Section 1: Bonding Key Terms
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Section 4: Small Carbon-Based Structures
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Section 5: Ionic Bonding

Nase + ’[::;:EF ——— |Na .‘-{;‘I: B
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When a metal and a non-metal react together, the metal atom loses
electrons and becomes a positive ion. The non-metal atom
gains electrons and becomes a negative ion. The ionic bond is a

Section 7: Metallic Bonding

Properties of Pure Metals

A pure metal consists of a
lattice of positive ions
surrounded by a sea of
delocalised electrons.

strong electrostatic force of attraction between these
oppositely charged ions.

Property Reason

. . |Strong electrostatic forces between the
High  melting . . .

? positive ions and delocalised electrons.
points -
Requires a large amount of energy to overcome.

Conduct the delocalised electrons are free to move and
electricity carry a charge.

Property Reason

Conduct heat

The delocalised electrons are free to move and
transfer thermal energy through the structure.

Malleable

The layers are able to slide over each other so
the metal can be bent and shaped. The attraction
between the positive ions and delocalised electrons|
prevents the metal from shattering.

High melting Because it takes a lot of energy to overcome the many
? .. |strong ionic bonds in the lattice. There is a strong

po!nt and boiling electrostatic force between the positive and

points negative ions in the giant lattice.

Conduct .

electricity when _Ions are able to move so there is a flow of charged

liquid/ molten ions (current).

Do not conduct

e'?fjtrid‘w when (Tons are in fixed positions so cannot flow.

soli

Section 6: Polymers

, . A polymer is a substance made from very large molecules
{H H}Y made up of many repeating units called monomers.

+ (|3 i + WOO Polymers are usually solid
| : i S 1

\H H/n

Monomer

Polymer strong.

because the intermolecular
forces between polymer
molecules are relatively

o

Alloy

Alloys are harder than pure
metals because the different
sized atoms distort the
layers making it harder for
them to slide.

Steel is an alloy consisting of
Iron and carbon
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Section 8: Nanoparticles (triple only)

Nanoscience is the study of small particles that are
between 1 and 100 nanometres in size.

Nanoparticles may have properties different from those for
the same materials in bulk because of their high surface
area to volume ratio.

Nanoparticles may result in smaller quantities of materials
e.g. catalysts being needed for industry.

Uses

Sun cream (Zinc
oxide

Advantage

Nanoparticles
more effective
at blocking suns

Nanoparticles are smaller
than skin cells so can go
through the skin into the
bloodstream,

nanoparticles) rays. Unpredictable effect on
our cells?

Silver Inhibit growth _— .

nanoparticles of Scientists are also worried

used in fridges,
antimicrobial

dressings.

microorganisms
(protect against

bacteria)

about nanoparticles
entering the environment
and affecting aquatic life

Section 9: States of matter

Solid
State symbol

(s)

Liquid Gas
State symbol State symbol
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