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PH, neutralisation and titration curves

The pH scale is related to the concentration of H™ ions.

DID YOU KNOW?
Strong acids have a lower pH than weak acids.
o i oo <tgh it =l s
concentration of H™ concentration of H" number

not give a very clear
For a given concentration of aqueous solutions, the stronger an acid, the lower ~ "€(ralisation point.
the pHL As the pH decreases by one unit, the hydrogen ion concentration of the

solution increases by a factor of 10. This is because pH is based on a logarithmic scale.
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Figure 4.38 The pH scale
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During neutralisation of an alkali, if acid is added to the solution the pH will decrease. This can be seen in a titration
curve.
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Figure 4.39 Titration curve of a strong alkali (pH 13) neutralised by a strong acid
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Figure 4.40 Titration curve of a weak alkali (pH 11) neutralised by a strong acid
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Concentration

Acid concentration is not the same as H" ion concentration. A concentrated
solution of a weak acid still has a low concentration of H™ ions.

=

Figure 4.41 Solutions of different concentration The strength of an acid tells
L . us how much an acid ionises.
Concentration is measured in mol/dm® or g/dm.
1 dm?’ is the same as 1000 cm®.

The concentration of an acid

tells us how many moles of
acid there are in 1 dm®

100 cn® is one-tenth of 1000 cm?®.

The mass of a solute added to 100 cm® of water needs to be one-tenth of the mass that would be added to 1000 cm® of
‘water to be the same concentration.
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Strong and weak acids

KEY WORDS
Learning objectives: :
concentration
+ explain weak and strong acids by the degree of ionisation dilution
« describe neutralisation by the effect on hydrogen ions and pH ;“i:":g

* explain dilute and concentrated as amounts of substance.

Sulfuric acid, a strong acid, is used in car batteries. Vinegar and citric acid are weak acids that are used in
‘cooking. The terms 'strong' and 'weak' are not the same as 'concentrated' and 'dilute’. You will need to consider

the number of particles and the amount they ionise.
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Ionisation

There are two ways to describe any solution of an acid. It can be either concentrated or dilute and it can also be
cither strong or weak. These do not mean the same thing (they are not synonyms).

Itis possible to have an
acid that is:

strong and concentrated
® ® 5@

strong and dilute

weak and concentrated

©®
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weak and dilute

Figure 4.37




image3.png
Examples of strong and weak acids are:

strong acids weak acids

hydrochloric ethanoic
nitric citric
sulfuric carbonic

Strong and weak acids both have the same chemical reactions.
Acid reactions are caused by hydrogen ions, H™
Strong and weak acids react with:
« metals to make hydrogen
Mg +2H — Mg + Hy
+ metal carbonates to make carbon dioxide
CaCo; + 2H+ — Ca¥* + H,0 + CO,

So why are some acids (H"A") strong and some weak?

ions (H and A). become ions (H and A™), most stay as molecules.

lies to the left.

Strong: ‘Weak:

In water all of the acid molecules, HA, become  In water only a few of the acid molecules, HA,
Strong acids ionise completely in water. ‘Weak acids do not ionise fully. The equilibrium
HCl—>H +CI”

CH;COOH =H" + CH;COO™

A high concentration of H+ means that the pHis A low concentration of H+ means that the pH is

low. higher.




