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[ Transfer of electrons

2. Covalent bunding

Positive metal ions

Between metals . . 3 ¥ in a sea of
[ and non-metals 1' IﬂI'II.C bﬁﬂdlﬂﬂ] [ Sharing pairs of ‘l‘ﬂt”%r)m 3' Mﬂtﬂ-u.lc bondtn'g delocalised electrons
[
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ions attract Na ¢ - Na' :Cl.' — ClI Strong covalent bonds ¥ i heat and electricity
g | IR @@@@ _
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3.1 - Relative Formula Mass 3.2 - Moles and mass 3.3 - Calculating Mass in reactions (Exam
9
mass M 1 ' X
number ~~ Relative atomic mass (Ar) e Calculate the mass of sodium oxide (Na,0) that
35 unit used to measure amount of chemical we have. :
can be made by completely burning 5.0q of
Cl average mass of all the ‘ :
otomic _> [ 17 isotopes of an element. 1 mole of any substance contains sodium (Na) in oxygen. Give answer to 3 5. F‘ﬂ-
number A 6.02 x 10%* particles (atoms, molecules,
p::lt:ns ) Isotopes =-$nme. amount of electrons etc.). Known substance Unknown substance
electrons in | Pprotons, different amount i = sodium (Na) = sodium oxide (Na,0)
the nucleus | of neutrons. Avogadro's constant
The main 4 steps
Relative formula mass (Mr) | Percentage mass The mass of 6.02 x 10%* particles of any substance (D Write out bolanced equation
add together the relative the percentage of mass of equals its relative formula mass n grams. ’
atomic masses (Ar) of all a porticular element & @ Find the moles of known substance (mn = ?)
the atoms in the compound a compound. ?
or molecular formula. Eﬂ 02’ 1 mole = 323 @ Find the moles of unknown substance using
. _ E.g. % mass of sulfur molar ratio from bolanced equation
E.g. magnesium chloride in H.SO Mr = 32
MqCl, e @ Find the mass of the unknown substance
24 + (35.5 x 2) (32x1) - 0.327 Moles formula I flescscsencdsaassansias=
= 2% 4+ H 98 : of mass of that element
x 100 number of moles _ compound (g) 4Na + 0, = 2Na,0
= 95 » g in a sample
w 32.?/‘ ﬁr 5
Mr = 95 » moles of Na = e 0.21% (step 2)
! = — = )
3.5 - Limiting reactants | Quantitative chemistry | g e (step 3)
¢ ol b — J implifi :
Llrmtma reactant is the reactant that limits : HTgED 40 2l
the amount / mass of product produced. 3.4 Conservation of Mass TR I T U i oy
Oer deictand e i axgess. No atoms are created or destrc-ﬂed durinﬁ a aes dge = - males
_______________________ chemical reaction, only the bonds change.
Example: calculate mass of sodium oxide > * Mr of Na‘.,_O = (2312) +16 = 62 (step 4)
- e Relative formula mass of reactants
produced when 115 g of sodium is bumed in air. )
= Relative formula mass of products
(D Balanced equation (combustion / * mass of Na,0 = 0.1085 x 62 = 6.72%9
4Na + 0, — 2Na,0 oxygen in air Actual mass (g) of reactants
@ Solliii i idlas is in excess) = Actual mass (g) of products To 3553. 'Fia, mass of Na,0 = 5_}'33
115
- = les N .
23 9 st (i Exceptlon: when reactions involve a gas, mass may
@ Ratio Na : Na,0 = 2:1 seem to change if gas enters or escapes.
5 moles Na gives 2.5 moles Na,0 . :
Increase in mass Decrease in mass
@ Mass of Na,0 if one reactant if one of the products
mass = moles x Mr s a gas. s a gos.
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Acid: Acids produce hydrogen ions (H*) in aqueous solutions.
They have a pH range of 0-6.

Alkali: Alkalis produce hydroxide ions (OH™) in aqueous solutions.
They have a pH range of 8—14.

Crystallisation: A separation technique used to produce solid
crystals from a solution by evaporating the solvent.

Displacement: A chemical reaction in which a more reactive
element displaces a less reactive element from its compound.

Electrolysis: The splitting up of an ionic compound using electricity.
The electric current is passed through a substance causing chemical
reactions at the electrodes and the decomposition of the materials.

Electrolyte: A solution containing free ions from the molten or
dissolved ionic substance. The ions are free to move to carry charge.

Extraction: Extraction techniques are used to separate a desired
substance when it is mixed with others.

Filtration: A separation technique used to separate solids from liquids.

Negative electrode (cathode): The electrode where hydrogen is

produced if the metal in the electrolyte is more reactive than hydrogen.

It is where positively charged ions gain electrons and so the
reactions are reductions.

Neutralisation: The reaction when an acid and a base react to
form water and a salt.

Oxidation: A reaction involving the gain of oxygen.
Oxidation is the loss of electrons.

pH scale: The pH scale, from O to 14, is a measure of the acidity
or alkalinity of a solution, and can be measured using universal
indicator or a pH probe.

Positive electrode (anode): The electrode where oxygen is produced
unless the solution contains halide ions then the halogen is produced.

It is where negatively charged ions lose electrons and so the

reactions are oxidations.

*Redox reaction: A reaction in which beth oxidation and
reduction occur simultaneously.

Reduction: A reaction involving the loss of oxygen.
Reduction is the gain of electrons.

DEFINITIONS & CONCEPTS
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& TOPIC 4 - CHEMICAL CHANGES
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THE pH SCALE
The pH scale measures how acidic or alkaline a solution is.
0 = most acidic 7 = neutral 14 = most alkaline
HE B | | |
0 1 2 3 4 6 7 8 9 10 1 12 13 14
< Acidic Meutral Alkaline >
S
ELECTROLYSIS OF AQUEOUS SOLUTION
MNegative electrode |-l Positive electrode
(cathede) (anode)
If the metal in the Oxygen is produced
electrolyte is more unless the solution
reactive than hydrogen, contains halide ions
hydrogen is produced. then the halogen is
Reduction occurs. produced.
Oxidation occurs.
H, produced 0, (or halogen)
produced
v
' ™
THE REACTIVITY SERIES EXTRACTION OF METALS
Metals are arranged in order of
their reactivity.
Use it to predict products
from reactions.
Most reactive + Metals more reactive than carbon
Kr Nal Cal Mg— All {c]l are &xtract&d b}' eleﬂtrolyﬁlﬁ
Zn, Fe, 5n, Pb, (H), + Metals less reactive than carbon
Cu, A?' Au can be extracted from their
Least reactive oxides by reduction with carbon. 2
\
ACIDS SUMMARY
Strong acids Weak acids
Completely ionised in Partially ionised in
aqueous solution, aqueous solution.
Examples: hydrochloric Examples: ethanoic acid,
acid, nitric acid, citric acid,
sulfuric acid. carbonic acid. i
~
SEPARATION & ANALYTICAL TECHNIQUES
? Crystallisation = to obtain Titration® — use a solution of
selid crystals from solution known concentration to find
? Filtration — to separate the mncentralfion of an
insoluble solids from liquids unknown selution
Universal indicator — mixture Meutralisation — acid + base
of dyes that changes colour — water + salt
over a range of pH

N

= Separate Sciences only
Bold = Higher Tier only

P |

QUICK RECALL

v"  Acids produce H* (pH 0-6)

v~ Alkalis produce OH™ (pH §-14)
v" Neutral = pH 7

KEY
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v Electralysis splits ionic compounds
v" Anode (+) = oxidation
v" Cathode (—) = reduction

Remember:
Oxidation = loss of electrons
Reduction = gain of electrons
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