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AQA GCSE Chemistry (Combined Science) Unit 2: Bonding, Structure and Properties of Matter
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The partces in & gas are randomly srenged
The partcls in 3 gas are sble to move sround.

ses vy qickly in al irectians. O the three st of
= The partices in  liquid are randomly arranged.| M 328 paries hav he highest amaunt of

The partcls in 2 solid sre amanged in 3 regular
pattern. The particles in 3 solid vibrate in 3 fixed
positon and are ightly packed together. The particles
3 sold have = low amount of kinetc energy.

kinetic energy.
Gases, lkeliguids, ae able o flow and can £l the
container that they ae placed in. The particle in 3
s arefar apartfrom one snother which allows the
particls ta move in any direction.

The thre states of matter are solid, liguid and gas T particles in 3 i are 2be to move around esch
other. The particls in s liguid have » greater amount

For asubstance o change from one state to anather,
of kinetic energy than partcls in a solid

energy must be transferred.

Liquids are sbl to flow and can take the shape of
Solids have & fixed shape and are unable to flow like | the conainer that they are placed in. A with a sli,
liguids. The partctes cannot be compressed because | lizuids cannot be compressed because the partcles | Gases can be compressed when squashed,
the particesare vey close topether are close together the particls have empy space to move ino.

“The paticesgain energy. This resuls inthe bresking
of some of the attractive forces between partices
during melting.

To evaporat or bol 2 liguid, more energy s needed

o overcome the remaining chemicsl bonds between

the parices “The chemical bonds between particles are ot repreented in the iagrams sbove I the given temperature of 3 substance i lower
than the melting point, the physical state of the

Particesare repesented a5 sold spheres  this s ot the case. Pariles like atoms are mostly empty space. | Lo P

Particles are ot always spherica in niture

Note thedifernc between boilng snd vaporation
Whena iqud evaporates, prticles leav the surface
of the liquid only. When 3 liquid bols, bubbles of
gas form throughout the liguid befoe rising to the
surface and escaping.

1fthe given tempersture of the substance i between.
the malting point and bailing point, the substance
il be 3 liguid.

In chemical equations, the three state of matter are represented 2 symbols:
The amount of energy needed for 3 substance to

change sae is dependent upon e strength ofthe | 5 5
stractive forces betwesn. g, The stronger | (i )
“he forces of ttaction, the mre snergy e | g (9

o break them apart. Substances tha have srong | aqueous (ag)
attractive frcs between artices generly have

igher meltng and boiling poits

1 the given temperature of the substance is higher
than the boiling paint, the substance wil be 3 gis.

Aqueous solutions ae those thatare formed when a substance i dissolved in water
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AQA GCSE Chemistry (Combined Science) Unit 2: Bonding, Structure and Properties of Matter

lons are charged partice, They can be sither | Metallc bonding occurs between | Tonic bonding occurs between & metal and a | Covalent bonding isthe sharing of  pai o electrons between atoms o gin &
positively or negatively charged, for examle Naror | metals only. Positve mtl ions are | non-metal. Metals ose electrons to become | fullouter shell. This occurs between non-metals only. Simple covalent bencing
o surrounded by 3 sea of delocalsed | posiively charged Opposte charges are | occurs between the molscules below, Sirmple covalent structures havs. low

slectrons, The ons are  tightly | stirscted by electrostaic forces - an ionic | melting and boiling points - this s becaus the weak intermolecular forces

packed and amanged nrows. | bond. that hld the mlecles together bresk when a substance s heate, o the
< trong covalnt bends between atoms. They do no conduct lecrcty s they
@ M
Nonmetls gain. dectrons 1o become. negatily !
harged.
Thereare strong electrostatic forcs

o nat ave any free delocalised electrons
Group 1 and 2 lements los lectrons and 81948 6 | o1 scracton between the posive
and 7 elements gain electrons. metal ions and. negatively charged

When an element losesor gains eectrons, it becomes.

Metals lose elctrons ta become positvely charged.

Dot and cross disgrams s useful o show the bonding in simple molecules.
The outer elactron shell o each stor is represented 5 & circl, the cirles
from each stom overlsp o show where there s 2 covalent bond, and the
electrons from esch atom are sither drawn s dots or crosses. There are two
Lonic Compounds diffrent types o dot and cross digram - one with 3 circle to represent the
Loni compounds form structures called gian. | outer electron shell and ane without

o
[ e o e
ettt i

Pure metals are too soft for many | of attration that sct in all directions and

1 [ [ueuee odrw he -
uses and are often mixed with other | act betuseen the oppositely charged ions that | 4i267ams for the fllowing simple covalent struct
2 |2 [a-watia metls o make alloys. The mixture | make upthe giant inie Lt chlrine, ygen,niroge, water, ammni,
of the matsls introduces different. hydrogen chlorde and methane.
6 |2 [sree—sor

e s 2
T oo e e
Pl g “
Tt s o
P —

bent and shaped like pure metal,
- High malting point - lotsof energy needd

to overcome the electosttic forces of
attraction.

Metals are found on the lefthand side of the
periodic table. Metals are strong, shiny, mallesble
and good conductors of heat and lecriity. On the
other hand, non mtals are britle,dull, not always - High boiling point
solids a room tamperature and poor conductors of contuc ety i sld s e
st snd electricity. Nonemetals are found on the Cannol

Fight hand side of the periodic table.

{onsare it reeto move.
+ Tonic compounds, when malten o in
solution, can condluct electricity a5 the ions
arefeeto mave and can carry the electrical

current,
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Structural Formulae
In this type of disgram, the
clement symbol  represents
the type of atom and the
straight line represents the
covlent bonding  between

Graphite s made up of

/O\
A H

layers of carbon armanged

in heagons. Exch carbon

s bonded 1o three ather S

carbons and has one free "5 <0 o+

each atom.
| deocatised electron that is

The structure of small able to mave between the layer. The layers are held

molecules can a0 be

together by weak intermolecular forces. The layes of

represented 25 2 3D model. carbon can sl over ach other el as there are no

[ e
e e
e e

carbon stoms. Graphite can conduct electricty.

PR
il
making ey I N I
i )
melting and bailing point. @, N
e e

e o e el e e
. arant s ot e
bty

dismond.
Graphene is one layer of (6.8,
Braphite. 1t is very strong ¢
because of the covalent
bonds between the carbon
atoms. s with graphits,
esch carbon in graphene
(s bonded to three others with one free delocalised
slectron. Graphene is bl to conduct electicty
Graphene, when added to other materials, can
make them even stronger. Useful in electricels and
composites

Siicon dioude (sicon and oxygen. atoms) has 3

similar structure to that of diamond, in that its

atoms are held together by strong covalent bonds.

Large amounts of energy e needed to bresk the

strong. covalent bonds thersfore  silcon dioside,

like dismond, has s high melting and boiling pont.
°

ure and Properties of Matter

Nanoscience refers to structures that are 1-100nm
in size, of the order of 3 few hundred atoms.
Nanopartices have 3 high surface area to volume
rato. This means that smaller amounts are nesded
i comparison to normal szed particles. As the side
lngth of & cube decreases by a factor of 10, the
surface aes to vlume raio increases approximately

nanoparticle 1-100nm
fine particles (PMas)

100-2500nm.

coarse particles (PMio) _| 2500-10000nm.

polymers are long chain molecules that are made up
of many smaller units called monomers. Ators in &
polymer chain are held together by strong covalent
bonds, Betweenpolymer molscules, there are
intermolecular forces. Intermoleculr forces attract
polymer chains towards each other. Longer polymer
chains hve stronger forces of stracton than sharter
ones therefore making stronger materils

Molecules of carbon that are
shaped ke hollow tubes or
balls, srranged in hexagons
of fveor seven carbon stoms.
They can be used to deliver
drugs into the body.

Buckminsterfuleene hs the formula Ces

Carbon Nanotubes are tiny carbon cylinders that
are very long. compared €0

their width. Nanotubes can
conduct elctricity 35 well
s strengthening materials
without  adding
weight, The  propertes of
carbon nanatubes make them
useful i elctronics and nanotechnology

mach

s nanopartices are z0 small, it makes it pessible
for them to be inhaled and enter the lungs. Once
{nside the body, nanogarticles may initiste harmful
resctions and toxic substances could bind to them
because of their arge surface area to volume rato
Nanopartiles have many spplications. These irclude
medicine, cosmetcs, sun creams and. deodorants.
“They can also b used 3 catalysts.

Modern  nanoparticles are a  reltivly new
Phenomenon therefor it is diffcult for scientists ta
truly determine the risks asociated wich ther.




