 Strong and Weak Acids
Pre-demonstration:

Based upon what you learned in Grade 10 Science, what is meant by a ‘strong’ acid? A ‘weak’ acid? 

Demonstration:
1. Test the pH and conductivity of tap water.

2. What does this information tell us about tap water’s composition? 
3. Add 5 drops of concentrated acetic acid to 100 mL of water. To another 100 mL add 5 drops of concentrated hydrochloric acid.

4. By physical appearance, is there any difference between these two new dilute solutions of acid?

5. Compare their conductivity. Which is more conductive? What does this imply?
6. Compare their pH. Which is more acidic? What does this imply? The following graphical representation may help.
          pH and the Relationship Between H+ & OH-
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7. Compare their reactivity by adding a small amount of powdered magnesium. Note the initial rate of reaction. Which is more reactive? What does this infer? 

8. Note the length of time for the reaction to cease. What can you infer from their reactive behavior?
Interpretation:

1. Watch the web-based simulation showing the dissociation of the acetic acid and hydrochloric acid. As an example, 

a) http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/animations/aceticeq.html
b) http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/animations/HCl(aq).html
c) How do these acids behave similarly when they dissociate in water? 

d) How do these concentrated acids behave differently when they dissociate in water? Explain this behavior in words.

2. Based upon what happens at the molecular level, write these processes as equations:

a) Concentrated hydrochloric acid in water

b) Concentrated acetic acid in water

3. Explain the meaning of the arrows drawn between reactants and products to explain what is happening when each acid is added to water.

4. Explain why the reaction rate of magnesium with hydrochloric acid is faster and the reaction with acetic acid takes longer to come to completion.

5. Based upon the observations of adding the same number of drops of each acid to water during the demonstration, explain why:
a) Hydrochloric acid is a better conductor than acetic acid.

b) Acetic acid has a higher pH (less acidic) than Hydrochloric acid.

Conclusions:

This demonstration has focused on distinguishing between hydrochloric acid and acetic acid based upon their behavior when dissolved in water. Hydrochloric acid is an example of a strong acid and acetic acid is an example of a weak acid.

1. Define these two terms:

a) In words:

b) By equation:

c) By comparing their testable properties:
2. Consider some common applications of weak and strong acids.

a) Explain why acids in food products are typically weak acids.

b) Explain why a strong acid, sulfuric acid is used in car batteries rather than a weak acid.

c) Explain why most of the body’s processes (such as our blood) are typically associated with weak acids.

d) Explain why the acid in our stomach is a strong acid.
3. Distinguish between a strong and weak acid and a concentrated and dilute acid. Use the following diagram to assist you.
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4. Finally, distinguish between a strong and weak acid and a concentrated and dilute acid. 
