
Acid Strength?
Two acids that are the same concentration can still be 

different strengths.

Strong acids disassociate (lose) there H+ ions completely. 

Weak acids do not completely disassociate, not losing all 

their H+ ions

C3 Chemistry
Homologous series – a group of compounds 

which share a functional group giving them similar 
properties.

A titration uses 50cm3 of a known acid (0.5 mol/dm3) to 

neutralise 25cm3 of an unknown alkali. 

-First work out moles in known acid.

-Use equation to work out ratio of moles and apply. 
(here 1:1 has been used so the number of moles is the same)

-Next use the volume and moles to calculate the 

concentration of unknown alkali.

- The unknown alkali has a concentration of 1 mol/dm3

3) Halide ions Cl- Br- l- Add Nitric acid         Add Silver Nitrate           Look for coloured precipitate

2) Sulfates ions SO4
2- Add acid         Add Barium chloride         Look for white precipitate

The Haber Process

Making Ammonia
Nitrogen from the air

Hydrogen from natural gases
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Used for Fertilisers,

Explosives & Dyes

4 molecules                  2 molecules

Separate out Ammonia using it’s 

boiling point (it condenses)

Conditions:
•450oC

•200 atmospheres

•Iron Catalyst

Low temperatures 

will increase the 

yield of exothermic 

reactions.

High temperatures 

will decrease the 

yield of exothermic 

reactions.

If temperature are 

too low a reaction 

will be too slow.

Increasing pressure 

will increase the yield 

on the side with less 

molecules.

BUT

High pressures are 

expensive.

Make sure you can 

explain this in reverse!

If temperatures are 

too low a reaction 

will be too slow.

Exothermic reactions give out heat to the surroundings(get hotter)

Endothermic reactions take in heat from the surroundings (get colder)

Li+ Ca2+             Na+ K+ Ba2+

-Dip wire in sample
-Hold loop in flame

-Use the colour of the 
flame to identify the 

metal in the compound

Positive Ions

Flame Test    Reactions with NaOH
-Add NaOH to sample

-Check to see what coloured precipitate (solid) forms.
-Check to see if adding more NaOH will make it 

dissolve
Unknown 
solution + 

NaOH

Reddish 
brown 

Precipitate

Light blue 
precipitate

Light green 
precipitate that 

starts to go 
brown

White 
precipitate

Will 
dissolve 

with more 
NaOH

Wont 
dissolve 

with more 
NaOH

Cu2+

Fe2+

Fe3+

Mg2+ Ca2+

Al3+

Negative Ions
1) Carbonate ions CO3

2- Add acid          Look for bubbles and test with Limewater (CO2 is made)

Colours: Chloride ions = white Bromide ions = cream Iodide ions = pale yellow

Forensic gel electrophoresis

Chemical analysis can be used 

to ID individuals at crime 
scenes, pollution in rivers and 

matching transplant patients to 

donors in medicine
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Acids and alkalis neutralise each 
other You can use an indicator to 

show when this has happened. This is 
the END POINT.

The reaction 
is finished 
when the 
indicator 
changes 
colour.

Pipette – used 

to measure 25ml 

of unknown alkali

Acid of known 

concentration: 

you can use the 

stop clock to add 

exactly the right 

amount
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Repeat three times until you can 

make an average.

Measure 

from the 

meniscus

Calculation

Known Acid
Conc. of 

Unknown Alkali

Concentration 

(mol/dm3)
0.5 0.025/0.025 = 1

Volume (dm3)

-to convert-
cm3 / 1000

50/1000 = 

0.05

25/1000 = 

0.025

Moles (n)
0.5 x 0.05 = 

0.025
0.025

C I V

n

All alcohols have the 
functional group -OH

All carboxylic acids have the 
functional group -COOH

All esters have the functional 
group -COO-

Ethanol

Ethanoic acid

Methyl ethanoate

Remember ethanol is also used in alcohol and biofuel.
This means it can be abused but could also help solve 

our fossil fuel problems. 

Carboxylic acids but a pH less than 7.  They will react 
slowly with carbonates releasing CO2.

They are often used as flavourings and perfumes.
Esters are made by reacting an alcohol with a 

carboxylic acid. Sulfuric acid is often a catalysts.

Here the alcohol used was ethanol – so this will 
become Ethyl in the esters name.

The acid is ethonoic acid – so this will be ethanoate in 
the esters name.

Giving the name Ethyl ethanoate.
Naming esters starts with the 

alcohol then the acid.

HCl  is an example 

of a strong acid.
Carboxylic acids 

are weak acids.

-When alcohol burns with oxygen it form carbon 
dioxide and water.

-Alcohols will also react with sodium, fizzing and 
making hydrogen gas.

-It you boil alcohol with 
potassium dichromate it will 
oxidise to a carboxylic acid. 

Going a green colour.
-Microbes will also oxidise 

alcohol like this.



Equation: 100 x 4.3 x 9 = 3870J
Divide by 1000 to get KJ = 3.87KJ

Daltons Triads

“I have left gaps in 

my table for 

elements that 

haven’t been 

discovered yet!”

Because elements appear in groups with similar properties 

I can predict what missing elements will be like.

Newland’s Idea

“When putting the 

elements in order of 

mass I can see every 

8th element show 

similar properties, 

much like musical 

octaves (notes)”

This didn’t really work. New elements were 
found and there was no room. The 
patterns also broke down quickly.

Chemistry like music? That’s just Crazy!
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“I shall put elements in 

order of mass and 

groups of three where 

they are similar”

Reactivity depends on how easily atoms can gain or 
lose electrons so they end up with a full outer shell

Group 1 all want to 

lose 1 electron and 

become +1 ions

-The further away 

from the nucleus 

the elections is the 

easier it is to lose it.

-If there are lots of 

shells in the way its 

also harder to hold 

onto the electron.

Reactions with water:
All of group 1 (X)do it the same

2X + 2H2O     2XOH + H2
e.g.

2Na + 2H2O     2NaOH + H2

Because this 

reaction make 

OH- ions the 

solution will be 

alkali and 

make an 

indictor blue

Measuring Energy – Burning Fuels

Mass of 
Water 

Example question: How much energy is released when 

100cm3 of water heated by 9oC?
(Take the numbers from the question and put them in the equation)

If you want to compare 2 fuels you will need to know how much of each was 

burnt. Calculate how much energy you get per gram or per mole.

Issues with this 
equipment

•Without the draught 
shield or lid heat 
energy escapes.
•The water might to be 
heated evenly.
•The fuel might not 
burn completely 
(without enough oxygen)

e.g. if I burnt 0.2 moles I would 

have to multiple the answer by 5 

to get the energy release by 1

Energy Level 

Diagrams

(-) Negative value 

Overall energy has 

escaped

energy 

released

If you know the value of 

each bond you break

And 

The value of each bond 

you make..

You can work out the 

overall energy difference 

between the two.
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You will be 

given the 

bond values

You can 

either 

break the 
bonds in 
hydrogen 
or burn it 
to create 
energy

Harmless water is made. No Pollution!
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Fuel of the 

Future

Hard Water
Contain Ca2+ and Mg2+ 

These ions can form 

Limescale (limestone) in 

appliances. 

Having stone forming in 

pipes, kettles and heaters 

is bad!

Added as 
water goes 
over rocks

Hard water is good for 
your teeth, bones and 
prevents heart disease.

Ion-exchange column
(swapping bad ions for sodium ions)

The ions also 

reactive soap.. 

Making SCUM.

Wasting your 

precious soap.

Water Treatment

Take Out The Dirt
Kill Bacteria

by adding Chlorine

Check pH
(is it safe?)

These work by 

removing ions 

and bacteria.

Temporary Hard 

Water can be 

soften by heat.

Permanent Hard 

water can not.

Mendeleev’s Periodic Table


