SCH4U												October 2017										
REVIEW FOR THERMOCHEMISTRY TEST

1. Compare the following terms: (similarities and differences)
a) Heat capacity and specific heat capacity
b) Heat and enthalpy
c) Chemical equations and thermochemical equations
d) Endothermic and exothermic
e) Open system, closed system and isolated system

2. Define the following terms in your own words:
a) Spontaneous reactions
b) Entropy
c) Target equations

3. Calorimetry:

Consider the following equation that represents the dissolving of ammonium nitrate (called a dissolution reaction):
   	                                          NH4NO3(s)    NH4+(aq) + NO3-(aq)

In order to determine the molar enthalpy of dissolution of ammonium nitrate, a sample of ammonium nitrate is placed in an aluminum calorimeter half-filled with water. The temperature of the water is measured before and after the ammonium nitrate dissolves. The following data is collected.

	Mass of ammonium nitrate
	7.20 g

	Mass of water
	100.00 g

	Mass of aluminum calorimeter
	56.05 g

	Temperature of water before dissolving
	30.1oC

	Temperature of water after dissolving
	25.7oC 

	Specific heat capacity of water
	4.18 J/goC

	Specific heat capacity of aluminum
	0.900 J/goC



a) What does the system consist of? What does the surroundings consist of? 
b) Is the reaction exothermic or endothermic? Justify your choice.
c) Calculate the molar enthalpy of dissolution of ammonium nitrate. 

4. Representing Energy Changes:
a) Draw the potential energy diagram for the reaction in question 4.
b) Create the 2 forms of thermochemical equations that we learned in class.

5. Hess’s Law:
i) Calculate the enthalpy for the following reaction using the given thermochemical equations.
                                  CS2(l)  +  3O2(g)    CO2(g)  +  2SO2(g)   ΔH = ?

Given:
1) C(s)  +  O2(g)    CO2(g)    ΔH = -393.5 kJ
2) S(s)  +  O2(g)    SO2(g)  	ΔH = -296.8 kJ
3) C(s)  +  2S(s)    CS2(l)    ΔH = +87.9 kJ


ii) How much heat will be released when 5.0 g of phosphorus is burned according to the following equation:          4P  +  5O2    P4O10  and using the following information? 

1) P4O6   4P  +  3O2			ΔH = 1640 kJ
2) P4O6  +  2O2    P4O10			ΔH = -1344 kJ	


6. Calculating ΔH using ΔHfo:
a) Write the thermochemical equation for the combustion of propane.

b) Calculate ΔH for the reaction:   4NH3(g)  +  7O2(g)    4NO2(g)  +  6H2O(g)

c) The molar enthalpy of combustion of butane is -2871 kJ/mol. What is the molar enthalpy of formation of butane? HINT: see 3 (b) for the balanced equation for the combustion reaction.

7. Entropy:
a) Consider the following reactions. State whether the entropy increases or decreases and whether ΔS will be positive or negative. Justify your choice.

i) C2H4(g)  +  H2(g)    C2H6(g)
ii) Al2O3(s)  +  3H2(g)   2Al(s)  +  3H2O(g)

b) Calculate the change in entropy for the reaction: 4NH3(g)  +  7O2(g)    4NO2(g)  +  6H2O(g)

8. Spontaneous Reactions:

a) Consider the reaction: 4NH3(g)  +  7O2(g)    4NO2(g)  +  6H2O(g)
i) Will it be spontaneous at 25oC?
ii) Will it react at 500oC?

b) Consider the reaction:     NH4Cl(s)    NH3(g)  +  HCl(g)

What are the temperature requirements for the above reaction to work?
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9. Putting it all Together

The combustion of methanol is shown by the following equation:
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a) Using the data below, find the enthalpy of combustion of methanol.

			C(s)  +  O2(g)   CO2(g)			ΔH = -393 kJ

			2H2(g)  +   O2(g)    2H2O(g)		ΔH = -484 kJ

			2C(s)  +  4H2(g)  +   O2(g)    2CH3OH(l)	ΔH = -476 kJ

b) What is the molar enthalpy of combustion for methanol?

c) Draw the potential energy diagram to illustrate the enthalpy of combustion of methanol.

d) Write the thermochemical equation with the enthalpy embedded in the equation.

e) A sample of methanol is burned in a calorimeter with a heat capacity of 2.90 kJ/oC that contains 2480 g of water. What mass of methanol would cause the temperature of the water and the calorimeter to increase from 20.00 C to 35.00 C?

f) Will entropy increase or decrease in the combustion of methanol? Will ΔS be positive or negative?

g) Calculate the change in entropy for the combustion of methanol.

h) Consider your values of ΔH and ΔS. Will the combustion of methanol always be spontaneous? Explain.

i) Calculate the change in Gibb’s free energy for the combustion of methanol at 100oC. Is the reaction spontaneous or non-spontaneous at this temperature? Explain your choice.




NOTE: You will be expected to create the formulas for any of the hydrocarbons we studied in class as well as create their combustion reactions.
NOTE: You will be expected to understand the activities and labs from this unit. Similar questions will be on the test.
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