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Atomic Structure and the Peri

Atoms

dic Table - Foundation and Higher

Contained in the nucleus are the protons and neutrons. Moving around the nucleus are

the electron shells. They are negatively charged.

proton. 1 “
neutron 1 o
alctron Very small a1

Overall, atoms have no charge; they have the same number of protons as electrons. An
fon is a charged particle - it does not have an equal number of protons to electrons.

‘Atomic Number and Mass Number

Elements

mass number|

Elements are made of atoms with the same atomic number. Atoms can be represented as

symbols

N nitrogen  F e fluorine  Zn = zinc

Ca = calcium
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with the same number of protons.
but a different number of neutrons.

but different mass number.

They have the same atomic number, | [*

H 1 110
H 1 3o1-2

Compounds - a compound is when two or more elements are chemically joined.
Examples of compounds are carbon dioxide and magnesium oxide. Some examples of
formalas are CO,, NaCl, HC, H.0, Na;SO.. They are held together by chemical bonds and

are difficult to separate.

Equations and Maths
To calculate the relative atomic mass, use
the following equation:

relative atomic mass () =

sum of Ganope sbundance x sctope mass umber)
Sumof tundance of sl solopes

Balancing Symbol Equations

There must be the same number of atoms on
both sides of the equation:

CH. + 20, = 2H,0 + CO;

c-1
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Chemical Equations
A chemical reaction can be shown by using a
word equation.

&g magnesium + oxygen->magnesium oxide
On the left-hand side are the reactants, and
the right-hand side are the products

They can also be shown by a symbol
equation.
eg. 2Mg + 0, 2Mg0

Equations need to be balanced, so the same
number of atoms are on each side. To do this,
numbers are put n front of the compounds,
CH, + 20, = 2H,0 + CO,

Mixtures, Chromatography and Separation
Mixtures — in a mixture there are no chemical
bonds, 5o the elements are easy to separate.
‘Examples of mixtures are air and salt waer

Chromatography - to
separate out mixtures.

Fltration - to separate
solds from liguids
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Crystallisation - to
separate a saluble
sal from & solution;
a slower method of
separating out salt.

tt

Separating out salt from rock salt:
1. Grind the mixture of rock salt.
2. Add water and sir

3. Filter the mixture, leaving the sand in the
Filter paper

4. Evaporate the water from the salt, leaving
the crystals.
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Distillation

To separate out mixtures of iquids.

1. Simple distillation - separating a liquid
from a solution.

A

themoneter 100%)

-

2. Fractional distilation - separating out 2
mixture of liquids. Fractional distillation
can be used to separate out crude ail into

fractions.
gas 20
asoline (petrol)
crude oil diesel oil
fueloil
lbricating oil
furnace el

‘arafin wax, asphalt

Metals and Non-metals
They are found at the left part of the periodic
table. Non-metals are at the right of the table.

Metals

Are strong, malleable, good conductors of
electriity and heat. They bond metallically.

Non-Metals

Are dul, brttle, and ot always salids at room.
temperature.

History of the Atom

e Dalon | sartor 197 s were st dseribed a s spheres
oy

2 Themsen 1s07 Plan pudding odel —the stor s 2 bl o

Charg withdactons seaored

st Ruthartrd | 1909 lpha scattring cperimens —mass
Conceiraed ok o s th s &
harged. Mostof e mass s n the naclos

i Stoms are ety spce

round 1901 | Elctrons s Inshells rbtingthe nuciess.

round 1940 | Discoversd that ther re nesrans i the

s

Electronic Structure

Electrons are found in shells. A
maimum of two in the most inner
shell then eight in the 2 and 3
shell. The inner shellis filled first,
then the 2% then the 3% shell.

Group 7 Elements and Noble Gases

Halogens

The halogens are non-metals: luorine, chlorine, bromine, iodine. As
you go dawn the group they become less reactive. It is harder to gain
an extra electron because its outer shell is further away from the
nucleus. The melting and bailing points also become higher

Noble Gases

The noble gases (group O elements) include: helium, neon and argon.
They are un-reactive as they have ful outer shells, which makes them
very stable. They are al colourless gases at room temperature.

“The boiling points all increase s they go down the group - they have
greater intermolecular forces becase of the increase in the number of
electrons.

Development of the Periodic
Table

In the early 18005, elements
were arranged by atomic mass.
The periodic table was not
complete because some of the
elements had not been found.
Some elements were put in the
wrong group.

Dimitri Mendeleey (1869) left
gaps in the periodic table. He put
them in order of atomic mass.
The gaps show that he believed
there was some undiscovered.
elements. He was right! Once
found, they fitted in the pattern.

The Modern Periodic Table
Elements are in order of atomic
mass/proton number. It shows
where the metals and non-
metals are. Metals are on the
Left and non-metals on the
Fight. The columns show the
groups. The group number
shows the number of electrons
in the outer shell The rows are
periods - each period shows
another full shell of electrons.
The periodic table can be used.
to predict the reactivity of
elements.

Alkali Metals
The alkal metals (group

1 elements) are soft, very
reactive metals. They all.
have one electron in their
outer shell, maing ther
very reactive. They are low
density. s you go down
the group, they become
more reactive. They get
bigger and it is easier to
lose an electron that is
further away from the
nucles

They form ionic compounds
with non-metals.

They react with water and
produce hydrogen.

£g

lithium + water >

lithum hydroside + hydrogen
210+ 2H0 > 2LIOH + H,

They react with chlorine
and produce a metal slt

Eg
lithium + chlorine -
lithium chloride.

2L+ > 2tict

They react with oxygen to
form metal oxides.
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