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The pH scale

When universal indicator (UI) is added to solutions it changes colour.
This is because UL is a different colour when the number of hydrogen ions in the solution changes.

Figure 4,34 Universal indicator colour changes in strong acid, weak acid, neutral, weak alkali and strong alkali
‘The number of hydrogen ions in a solution s related to a scale called the pH scale.

Type of solution ~ Colour of UL pH
acidic red/orange/yellow  0-6
neutral green 7
alkaline blue/purple 814

Universal indicator can be used to estimate the pH of a solution, by matching to a
colour/pH chart. DID YOU KNOW?

Some indicators show a
sudden colour change at one
PH value. Universal

) indicator show: dual
Figure 4.35 pH colour match chart e ae el
range of colour changes, as it

A more accurate way of measuring pH is to use a pH probe. contains a mixture of
o different indicators.

1= veryaddic.7 = neutral, 14 =veryalkaline
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Neutralisation

If an acid is added to an alkali, neutralisation takes place.

An acid solution has a low pH. If
an alkali is added slowly to an
acid, the pH number of the acid
will gradually increase.

When it gets to pH 7 the acid is
neutralised.

An alkaline solution has a high
PH. If acid is slowly added to
an alkali, the pH number will
gradually decrease.

When it gets to pH 7 the alkali
has been neutralised.

‘The higher the concentration of H ions the lower the pH.
Alkalis contain OH" ions (hydroxide ions).

Figure 4.36 Investigating the changes of pH when a base is added to an acid

burette containing
base of known
concentration

conical
flask

acid of unknown
‘concentration
containing a few
drops of universal
indicator

DID YOU KNOW?

You can plot a graph of the
PH change against every 1
cm? of alkali you add to acid.
You will see a surprising
curve from your results.

KEY INFORMATION

acid + alkali — salt + water
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Neutralisation involves this reaction:
H’(x‘) + OHr(yq) = H,0p
Neutralisation leaves no free H" ions.

The neutralisation reaction takes place with all common acids and common alkalis.

er Sodium hydroxide Na©  OH —
Potassium hydroxide K*  OH —
NO;~
Calcium hydroxide Ca¥* OH —

S0,

CH;CO0™

H’(x‘) +OH (oq) = HyOq,
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pH and neutralisation

KEY WORDS
Learning objectives: .
hydroxide ions
« describe the use of universal indicator to measure pH neutralisation
« use the pH scale to identify acidic or alkaline solutions B veat imaicator

« investigate pH changes when a strong acid neutralises a strong alkali.

‘We use acids in our normal lives every day. Stomach acid is essential for digesting food. The acidic food we eat is
sometimes delicious and sometimes sour. Why are citric acid and ethanoic acid available in supermarkets but
‘hydrochloric acid in the laboratory needs to be used with care and safety glasses need to be worn?
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Acids and alkalis
Acids are substances that produce hydrogen ions in aqueous solution.

Figure 4.33 Which of these contains sulfuric acid, citric acid, nitric acid or ethanoic acid?
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Examples of acids are:

hydrochloric acid HCl

nitric acid HNO;
sulfuric acid H,S0,
ethanoic acid CH,COOH
citric acid C6H{O;

The hydrogen ions they produce have the
symbol H. They are ions with a positive

charge.

Examples of alkalis are:

sodium hydroxide NaOH
potassium hydroxide KOH
ammonia NH;(aq)

Alkalis are substances that make hydroxide ions
in aqueous solution. These hydroxide ions have

the symbol OH". They are ions with a negative
charge.




