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Strength of Acids and Bases

OBJECTIVES:

4. Determine what is responsible for the strength of an acid or a base.

5. Compare and contrast strength and concentration of acids and bases.

6. Explain the meaning of pH and be able to calculate the pH of a solution.

7. Examine the relationship between pH and acid or base strength.

VOCABULARY:

Strong Acid

Weak Acid

Strong Base

Weak Base

pH


Buffer

Some acids (like sulfuric) must be handled with great care as they can burn your fingers.  Others such as citric acid in orange juice and carbonic acid in soft drinks can be safely drunk.  Some acids are stronger than others.
The strength of an acid or base depends on how completely a compound separates into ions when dissolved in water.
Strong acid – an acid that ionizes almost completely in solution.  HCl, HNO3, and H2SO4 are strong acids
Weak acid – an acid that only partly ionizes in solution.  Acetic and carbonic acids are weak acids
Ions in solution can carry electric current.  When more ions are present, more electricity can be conducted.  Strong acid solutions are better conductors than weak acid solutions.
Strong Base – a base that dissociates completely in solution.  Sodium hydroxide and potassium hydroxide are strong bases
Weak Base – a base that does not dissociate completely.  Ammonia is a weak base.
Equations describing ionization of strong acids and bases are written with a single arrow pointing to the right separating the reactants and the products.  The single arrow indicates that the reaction proceeds to completion.
Equations describing ionization of weak acids and bases are written with a double arrow pointing in both directions (left and right) separating the reactants and the products.  The double arrow indicates that the reaction proceeds in both directions and the forward reaction does not go to completion.
Acid and Base Concentration – different from strength:
Dilute – indicates a relatively small amount of acid or base is dissolved in solution
Concentrated – indicates a relatively large amount of acid or base is dissolved in solution.
It is possible to have dilute concentrations of strong acids and bases and concentrated solutions of weak acids and bases.
pH – a measure of the concentration of H+ ions in a solution.  The greater the H+ concentration, the lower the pH is and the more acidic the solution is.
To indicate pH, a scale ranging from 0 to 14 has been devised.

Solutions with pH lower than 7 are described as acidic

Solutions with pH higher than 7 are described as basic. The higher the pH, the more basic the solution is.
A solution with a pH of 7 is neutral, meaning that the concentrations of H+ and OH- ions are equal.
pH can be measured by using a universal indicator paper that changes color in the presence of H3O+ and OH- ions in solution.  The color of the paper is matched with colors on a chart to determine the final pH.
An instrument called a pH meter can be used to determine the pH of a solution more precisely.
Blood pH – the pH of blood must remain between 7.0 and 7.8 for the bodies protein enzymes to work
Buffers – solutions containing ions that react with additional acids or bases to minimize their effects on pH.  Buffers help keep your blood close to a nearly constant pH of 7.4.
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