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Hess’s Law
Pre-lab Questions:
1) Describe how you could experimentally determine the molar enthalpy of combustion of magnesium. Include a labelled diagram of the setup.





2) Create the target equation that represents the combustion of magnesium.
	




3) Consider the following three reactions:

Reaction 1: 	Mg(s)  +  2HCl(aq)    H2(g)  +  MgCl2(aq)		ΔH = ?
Reaction 2:	MgO(s)  +  2HCl(aq)    H2O (l)  +  MgCl2(aq)		ΔH = ?
Reaction 3: 	½ O2(g)  +  H2(g)    H2O(l)				ΔH = ?
	Describe what must be done to reactions 1-3 to arrive at the target equation.
	









Purpose:
1) To determine the molar enthalpy of combustion of magnesium, using Hess’s Law
2) To test the validity of Hess’s Law
Materials:
Safety goggles		thermometer		Styrofoam cup		balance		magnesium
Magnesium oxide	1.0 M HCl(aq)		scoopula

Safety: HCl is corrosive. Avoid direct contact. If any touches your skin, wash it off immediately.
Procedure:
1. Measure 100 g of 1.0 M HCl(aq) into the Styrofoam cup. Measure and record the initial temperature of the acid to one decimal.
2. Determine the mass of a piece of magnesium and then add it to the acid. Stir and record the maximum temperature that the solution reaches.
3. Dispose of the solution, rinse and dry the cup.
4. Repeat steps 1-3, using 1.0 g of MgO instead of Mg.

Observations:
	Reaction 1
	Reaction 2

	mMg :
	mMgO :

	mHCl :
	mHCl :

	Ti:
	Ti:

	Tf:
	Tf:

	ΔT:
	ΔT:



Calculations:
Note: you will have to assume that the specific heat capacity of the solution is the same as the specific heat capacity of water 
1) Complete the following chart showing all of your work.
	Reaction 1
	Reaction 2

	Heat absorbed by solution



	Heat absorbed by solution


	Heat released by the reaction 


	Heat released by the reaction 


	Moles of Mg reacted



	Moles of MgO reacted


	Molar enthalpy of reaction 



	Molar enthalpy of reaction



	Thermochemical Equation



	Thermochemical Equation



2) Using Hess’s Law, the 3 thermochemical equations with the experimental enthalpies, determine the experimental molar enthalpy of combustion of magnesium. Show all of your work.

Reaction 1: 	Mg(s)  +  2HCl(aq)    H2(g)  +  MgCl2(aq)		ΔH = _______
Reaction 2:	MgO(s)  +  2HCl(aq)    H2O (l)  +  MgCl2(aq)		ΔH = _______
Reaction 3: 	½ O2(g)  +  H2(g)    H2O(l)				ΔH = -285.8 kJ

3) The accepted molar enthalpy of combustion of magnesium is -601.6 kJ/mol of magnesium. Calculate your percent error. 



Discussion Questions:
1) State Hess’s Law. Does this lab confirm that Hess’s Law is correct? Explain.



2) If some of the heat had escaped to the surrounding air during this experiment, in what way would this have affected your experimental molar enthalpies? Would this experimental error have had no effect on your molar enthalpies or would it have increased or decreased the value? Explain. 




3) a) By using the heats of formation, calculate the theoretical enthalpy for reaction 1. What is your percent error? Clearly show your work.






b) By using the heats of formation, calculate the theoretical enthalpy for reaction 2. What is your percent error?












c) Which reaction had the greatest error? Suggest a reason why this might have been.
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