o St The_ react_u\(lty series is the list of metals placed in order of T
their reactivity.
Metals Shiny, good conductors of One way to remember this order is to learn this silly sentence: Iron, nickel and cobalt are
electricity and heat, malleable / |
and ductile, and usually solid at - magnetic elements.
room temperature. 4 \_‘ potassium Please 8
sodium send
Non-metal Dull, poor conductors of > 4 =
On-metars electricity and heat, brittle and .E calcium Charlie’s
usua"vsggi%regrziﬁggsatmom ‘g magnesium monkeys Mercury is a metal that is liquid
; ; ; e aluminium and at room temperature.
D|Sp|acement Reaction where a more reactive zinc zebras
metal takes the place ofaless g 2
reactive metalin acompound. B iron n
s lead lead
Oxidation Reactior;fnwhishhasubstance S copper cages Bromine is a non-metal that is
combines with oxygen. c . .
= silver securely liquid at room temperature.
Reactivity The tendency of a substance to gold guarded!
undergo a chemicalreaction.
Didivicy bkl The reactivity series can be used to predict if a metal will react
with a metal compound. If the metal is more reactive than the
Stand — metal in the compound, it pushes out, or displaces, the less
) Burning of hydrogen . p
OiEE D:U y\/b""” with « pop sound | | reactive metal from its compound.
it i \ more less more less
Shet “le?'lrt»nm reactive + reactive metal = reactive metal + reactive
sulphuric bubbles metal compound compound metal

acid

Zinc granules

with hydrogen

Soap
solution

Soap bubble filled

If the metal is less reactive than the metal in the compound,
it will not compete and so there is no reaction.

more reactive metal
compound

less reactive
metal

no
reaction



Atomic Structure and the Periodic Table - Foundation and Higher

Atoms

Contained in the nucleus are the protons and neutrons. Moving arcund the nucleus are
the electron shells. They are negatively charged.

proton 1 +1
neutron 1 o L\ //{ ?:_:::_(
electron Wery small e T e

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

Atomic Number and Mass Number

& 12.011

c

carbian

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

ralative atomic mass (&) =

sum of {isctope abundance ¥ isotope mass number]

sum of abundances of all isotopes

Balancing Symbol Equations

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

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

c-1

O=-4

H-4

Elements

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

M = nitrogen  F = fluorine  Zn = zinc  Ca - calcium

Isotopes — an isotope is an element

with the same number of protons H 1-1=0

but a different number of neutrons. 1
They have the same atomic number, 2 H L . D1ea
but different mass number. 1

3

) H 1 1 3-1=2

Compounds — 2 compound is when two or more elements are chemically joined.
Examples of compounds are carbon dioxide and magnesium oxide. Some examples of
formulas are CO,, MaCl, HCL, H,0, Na,50,. They are held together by chemical bonds and
are difficult to separata.

Chemical Equations

& chemical reaction can be shown by using a
word equation.

e.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 + Oy — 2ZMg0

Equations need to be balanced, so the same
number of atoms are on each side. To do this,
numbers are put in front of the compounds.

CHy + 20 = 2H:0 + CO»

Mixtures, Chromatography and Separation
Mixtures — in a mixture there are no chemical
bonds, so the elements are easy to separate.

Examples of mixtures are air and salt water.

Chromatography - to

saparate out mixtures.

Filtration - to separate
solids from liguids.

pizce of wood

pin S I

start
Evaporation — to Crystallisation - to
separate a soluble saparate a soluble
salt from a solution; salt from a solution;
a guick way of a slower method of
separating out the salt. separating out salt.

Separating out salt from rock salt:
Grind the mixture of rock salt
add water and stir.
Filter the mixture, leaving the sand in the
filter paper

4. Ewaporate the water from the salt, leaving
the crystals.

f&*ﬁ

Y Science

Page 1 of 2

—
visit twinklcom w
Loy Sviard
| .-;-...-a{



Atomic Structure and the Periodic Table - Foundation and Higher

Distillation
To separate cut mixtures of liquids.

1. Simple distillation — separating a liguid
from a solution.

thermomester {100%)

2. Fractional distillation - separating out a
mixture of liguids. Fractional distillation
can be used to separate out crude oil into

fractions.
gas 20°C
soline (petrol)
kerosene
crude oil diesel oil

fusl oil

lubricating oil,

furnace parafin wax, asphalt

History of the Atom

Scientist Time Discovery

John Daltan start of 19% &toms were first desoribed ao oolid spheres

oentury

11 Thomeon 1897 Plum pudd.ing maodal - the atom iz & ball of
sharge with electrons soattered.

Ernest Rutherford 1909 &lpha soattering sxperiment - mass
soncentrated at the centre; the nucleus is
charged. Most of the mass iz in the nusleus.
Most atoms are empty space.

MNisls Bohr arpund 1911 El=ctrons are in shells orbiting the nuclews

James Chadwick arpund 1940 Disoovered that thera are neutrons in the
nuclewus.

Electronic Structure

Electrons are found in shells. &
maximum of two in the most inner
shell, then eight in the 2+ and 34
shell. The inner shell is filled first,
then the 2™ then the 3% shell.

o
k/ oo
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Metals and Mon-metals

They are found at the left part of the periodic
table. Mon-metals are at the right of the table.

Metals

Ara strong, malleable, good conductors of
electricity and heat. They bond metallically.

Mon-Metals

Ara dull, brittle, and not always solids at room
temperaturg.

Group 7 Elements and Noble Gases

Halogens

The halogens are non-metals: fluoring, chloring, bromine, iodine. As

you go down the group they becom

e less reactive. It is harder to gain

an extra electron because its outer shell is further away from the
nucleus. The melting and boiling points also become higher

Moble Gases

The noble gases (group 0 elements) include: helium, neon and argon.
They are un-reactive as they have full outer shells, which makes them
very stable. They are all colourless gases at room temperature.

The boiling points all increase as they go down the group — they have
greater intermolecular forces because of the increass in the number of

alactrons.

Development of the Periodic

Table

In the early 1500s, elements
werg 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 Mendeleav (1869) loft
gaps in the periodic table. He put
them in order of atomic mass.
The gaps show that he belisved
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
whera the metals and non-
metals are. Metals are on the
left and non-metals on the
right. 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
alements.

Alkali Metals

The alkali metals (group
1 elements) are soft, very
reactive metals. They all
have one electron in their
outer shell, making tham
very reactive. They are low
density. As you go down
the group, they becoms
more reactive. They get
bigger and it is easier to
lose an electron that is
further away from the
nucleus.

Thay form ionic compounds
with non-metals.

Thay react with water and
producae hydrogen.

Eg.

lithium + water =

lithium hydroxide + hydrogen

2Li + 2H,0 —=2LiOH + H,

They react with chlorine
and produce a metal salt.

Eg.
lithium + chlorine —=
lithium chloride

2Li + Cl, == 2Licl

They react with oxygen to
form metal oxides.
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