- The smallest part of an Hawe a radius of around 0.1 . ) Before the discovery of the ‘ C 1
element that can exist nanometres and have no charge {0). Pre 1900 Tiny solid spheres that electron, John Dalton said the
could not be divided solid sphere made up the different
'E W . Around 100 different elements 2ach elements.
.m 2 Contains anly one type of -
4w 5 / Element atom one is representad by a symbol 2.g. O, uTh X _ t
EE D Na, Br. 1897 A ball of positive charge ompson 5 EXperments
S o o . . showed that showead that an atom
Z E E ‘plum with negative electrons . I i
g S Compound Two or more elements Compounds can only be separated pudding’ embedded in it must contain small negative
@ po chemically combined into elements by chemical reactions. charges (discovery of electrons).
. . II 1904 P AN Positively charge nucleus Ernest Rl._.l‘thEl'fDrd_S alpha particle
— Central nucleus Contains protons and neutrons | nudear | ® @ = | of the centre surrounded scattering experiment showed
J / |I odel 3 & ti lectr that the mass was concentrated at
I @ ¥ %~ | Electronshells Contains electrons |I mode i negative electrons the centre of the atom.
r ¢ | A -
) Miels Bohr proposed that electrons
- ‘\ Electronic | Max number of '| 1913 0"@ "2 . Electrons orbited irF'l:lﬁ:Ead shells: this was
shell clectrons |I Bohr @5 ', orbit the nucleus at sunported by ex erirmental
- - wy \ - . x g .
Mame of Relative Relative E S| | model e specific distances PP . ¥ t_F'
Particle Charge Mass 1 2 S 3 \ ohservations.
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Proton + - 2 8 = 2\ The developmentof || James Provided the evidence to
MNeutron 0 1 3 8 \ |I the model of the atom Chadwick show the existence of neutrons within the nucleus
Electron -1 Very small —
— i) 4 ? \ = | o0 A beam of alpha particles are
== AQA Trilogy ".\ = directed at a very thin gold foil Most of the alpha particles
Relative electrical charges of subatomic particles —__ V| 8 ” s T passed right through.
—— i \| 8 < 4 A few (+) alpha particles were
— | C1: Atomic Structure - Xe = - "
Mass The sum of the protons and neutrons in the L % = i E P 4 deflected by the positive
71| umber nucleus & The Periodic Table 5 a ——) . nucleus.
Li @ 5 —"‘-.-;”_________________+ A tiny number of particles
3 Atomic The number of Mumber of electrons = - 3 reflected hack from the
*T—| number protons in the atom number of protons 2 nucleus.
Mixtures Two or more elements or compounds Can be separated by Chemical Show chemical reactions - need Law of conservation of mass states
not chemically combined together physical processes. eauations reactant(s) and product(s] energy the total mass of products = the
- q always involves and energy change total mass of reactants.
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Method Description Example -
| — Uses words to show reaction Does not show what is
Filtration Separating an r;i:m!f:fbfe solid To get s;znd flrom ; mixture of || equac::zons reactants = products happening to the atoms or the
from a liquic sand, salt and water. I|I magnesium + oxygen = magnesium oxide number of atoms.
- To separate a solid from a To obtain pure crystals of sodium ! .
Crystallisation . _ | Uses symbols to show reaction
'y solution chloride from salt water. \ symbol €s sy Shows the Pumber of a_tomS and
- ; - | | equations reactants = products molecules in the reaction, these
simple distillation To Stpamr:ai;?;:ntfmm “ To get pure water from salt water. \ 2Mg + 0, 2> 2Mg0 need to be balanced.
i
Fractional Separating a mixture of liguids To separate the different E Atoms of the same element 35Cl (75%) and 37Cl (25%)
distillation each with different boiling points compounds in crude oil. g E with the same number of Relative abundance =
—~ _ ) ) )
Separating substances thatmove | — e o L E I e protons and different (% isotope 1 x mass isotope 1) + (% isotope
Chromatography at different rates through a P colourin ¥ r o numbers of neutrons 2 ¥ mass isotope 2) + 100
medium g " e.g. (25 % 37) + (75x 35) =+ 100 = 35.5




C1

Elements in the same group have the
same number of outer shell electrons and
elements in the same period (row) have
the same number of electron shells.

Elements arranged in order
of atomic weight

Early periodic tables were incomplets,
some elements were placed in
inappropriate groups if the strict order
atomic weights was followed.

Left gaps for elements that
hadn’t been discovered yet

Elements with properties pradicted by
Mendeleev were discovered and filled
in the gaps. Knowledge of isotopes
explained why order based on atomic
weights was not always corract.

Very reactive with
oxygen, water and
chlorine

Only have one electron in their outer
shell. Form +1 ions.

Alkali metals Halogens Noble gases Elements e
. ! arranged in Elements with similar
17" 3 4 5 7 0 . properties are in columns
order of atomic lled ar.
H Transition metals He TR calied groups
Li | Be | F [Ne
' \ oy
Ma Mg|{ | S| Cl|Ar 2 ;B
' - ] The Periodic § s® e
K|{Ca|[Sc|Ti|V |Cr|Mn|Fe|Co|Ni|Cu|Zn|Ga|Ge Br | Kr cabi %gEﬂ
able = g
Rb|Sr| ¥ | Zr |[Nb[Mo| Tc |Ru|Rh|Pd |Ag|[Cd | In |Sn |Sbh Xe T 5;;3
]
Cs|Ba|La|Hf| Ta|W |Re|Os| Ir | Pt [Au|Hg| Tl |Pb | Bi | Po = @
v o
Fr |Ra|Ac|Rf|Db|Sg|Bh|Hs|Mt| 2 | 2 | ? \ E_;g/ 3
: a
Metals to the left of this line, non % w B E
. = =
Form positive ions. metals to the right 2 - &
To the left of i ) = =
o Conductors, high melting and
Metals the Periodic i : i Metals and
table boiling points, ductile,
malleable. ‘-"‘"'ff non metals
—l 28
To the right of L o
Mon . Form negative ions. Insulators, = . =] g
5 Der =
metals the periodic low melting and boiling points. = AQA Trllogy = B =
table o '\ o ©
L C1: Atomic Structure =
Consist of molecules made of a pair Have seven electrons in their & The Periodic Table
of atoms outer shell. Form -1 ions.
% Melting and boiling points increase — with
5 down the group {gas = liquid = Increasing atomic mass number. Group O Dcysen
z solid)
.. . ) Increasing proton number means v with
Reactivity decreases down the group an electron is more easily gained water
= Metal + halogen 2 metal met:IE.toNricllc:ses . Thiiig _due With
g Forms a metal halide outer shell electrons ;.l'mem r"”_e’ :o” aving chlorine
£ halide e.g. Sodium + chlarine = . o not form ull outer
= : - and halogen gains an molecules shells of
= sodium chloride
outer shell elactron electrons.
A
c Hydrogen + halogen = g
= % Forms a hydrogen hydrogen halide e Ol + H. = 240 %
=5 halide e.g. Hydrogen + bromine B Mt °
E = hydrogan bromide Boiling
it | i
S m A more reactive Jpo..ln ° nu:reas_lng
g5 = halogen will Chlorine + potassium fnerease atomic
g5 o . . : P i a.g. Cl, +2KBr =2KCl down the number.
o o & displace the less bromide = potassium )
2= . - . + Br, group
£§32 ¢ reactive halogen chloride + bromine
= ] from the salt

Reactivity increases
down the group

Negative outer electron is further
away from the positive nucleus so is
more easily lost.

v

Forms a metal
oxide

Metal + oxygen >
metal oxide

e.g. 4Na+ 0, =
2Na, 0

Forms a metal
hydroxide and
hydrogen

Metal + water =
metal hydroxide +
hydrogen

e.g. 2Na+2H,0 >
2MNaOH + H,

Forms a metal
chloride

Metal + chlorine =
metal chloride

e.g. 2MNa +Cl; >
2NaCl






