COMPARING THE STRENGTH OF ACIDS
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Introduction 

An Acid is a compound that produces hydrogen ions (H+ or Alpha particles) when dissolved in water.  Compounds that dissociate more completely produce more hydrogen ions, and consequently, become stronger acids.  A strong acid contains more hydrogen ions than a weak acid.
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The concentration (or strength) of an acid is commonly expressed in terms of Molarity or Mass Percent (%).  Obviously, the greater the Molarity or Mass % of an acid, the stronger it is.
Mass % = Mass of H+ ions (g)


      Total Mass of Solution (g)

Molarity (M) = Moles of H+ ions



   Liters of Solution
One of the properties of acids is that they react with metals and produce hydrogen gas.  A stronger acid would have a greater reaction with a metal, and a greater quantity of hydrogen gas will be produced.
Your task today is to evaluate the strengths of different acids by comparing the amount of hydrogen gas produced by their reaction with zinc.

Problem Statement

Which acid is the strongest based on its reactivity with zinc (metal)?
Materials

Hydrochloric acid

Sulfuric Acid

Acetic Acid

Citric Acid 

Zinc Chips


Eye Droppers
Well Plate

Magnifying Device
Procedure

Caution: Do not taste, inhale or splash any of the solutions.  Wear eye protection!!!
Step 1 – Place a zinc chip in three of the depressions of the well plate.
Step 2 – Using an eye dropper, place several drops of one type of acid on the zinc and observe the reaction.
Step 3 – Repeat Steps 1 and 2, using another eye dropper to add a different acid to a zinc chip.

Step 4 – Rinse the eye droppers and well plate with water.  Dispose of the zinc in the wastebasket.

Observations
Data Table –

	Acid
	Observation of Reaction

	1.
	

	2. 
	

	3. 
	

	4. 
	


Conclusions

1. Provide complete, balanced equations for the following acid-metal reactions. 


HCl    +
    Zn



+

H2SO4    +
Zn



+

CH3COOH    +

Zn



+

C6H8O7    +
  Zn



+
2. Based on your observations, arrange the acids in order from strongest to weakest.

Strongest
___________________________________




___________________________________




___________________________________


Weakest
___________________________________

3. Explain why the acids possessed different strengths.

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

4. Express the strength (as mass % and molarity) of the acid solutions.

a. 52.3g of HCl in 750ml of water.
b. 165g of H2SO4 in 550ml of water.
5. Determine the quantity (in grams) of the acidic compound dissolved to produce the following acids.
c. 300 ml of a 0.17 M solution of CH3COOH.
d. 500 ml of a 0.5M solution of C6H8O7  
