
ENTHALPY CHANGES

Aim:  To find the Enthalpy Change for one of the chemical reactions.
Fe (s) +  Cu2+ (aq)  ( Cu(s)  +  Fe2+ (aq)
or
Zn (s) +  Cu2+ (aq)  ( Cu(s)  +  Zn2+ (aq)

Method
1. Weigh about 1.2g of clean iron (or zinc) powder

2. Measure 50mL of 0.2mol L-1 copper sulfate solution in a plastic bottle which is fitted with a cork and thermometer, measure the temperature of the solution.

3. Now add the iron (or zinc) powder, replace the thermometer and shake/swirl the mixture in the bottle until the highest temperature is reached.
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NOTE: Hold the bottle by its neck and don’t put it down to minimize heat transfer.

Record Data
· mass of iron filings
= ________

· volume of copper sulfate used
= ________

· concentration of copper sulfate solution
= ________

· initial temperature of solution
= ________

· final temperature of solution
= ________

Calculations

1. Ar(Fe) = 56,   Ar(Zn) = 65.  Calculate the amount of mole of metal powder used.

2. Calculate the amount of mole of Cu2+ in the initial copper sulfate solution.

3. Which of the reactants, metal powder or Cu2+, is present in the greater quantity?  

4. How many mole of copper solid will be formed?  

5. The heat capacity of the reaction mixture is 4.2 J g -1 oC -1, what does this mean?

6. Assuming the mass of the reaction mixture to be 50g calculate the number of Joules of energy released in your reaction.

7. From # 2 and # 6 calculate the energy released per mole of Cu 2+(aq) .  Express your answer in kJ mol -1
8. Write an equation for the reaction which includes this energy as a term in the equation.

9. Rewrite # 8 using the ∆H notation.

Questions

1. Would 50mL of 0.4 mol L-1 copper sulfate solution with excess metal powder give the same temperature change as you observed?

2. Would the heat change per mole of Cu2+(aq) be the same in this case?  Explain your answer.

3. Suggest the energy change per mole of Cu2+(aq) if we used copper nitrate solution instead of copper sulfate solution.

4. Predict the quantity of energy released if excess iron powder were reacted with 100mL of 0.3 mol L-1 copper sulfate solution.  Use your value of ∆H.
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