Chem 1211					Key
Thermo Problems

1. Enthalpy and stoichiometry

How much energy is released when 5.00 moles of hydrogen gas at STP is reacted with 3.00 moles of nitrogen gas at STP?

N2 (g)  +  3 H2 (g)    2 NH3 (g) 			H = -46.0 kJ


How many grams of ethanol would need to be combusted to release 2000.0 kJ of energy?

C2H5OH  +  3 O2     2 CO2  +  3 H2O			H = -1234.7 kJ



2. Heat Capacity 

What is the temperature of a 5.00 g block of aluminum after 1.20 x 103 J of energy has been added?  The starting temperature is 19.4oC.  The specific heat of aluminum is 0.21 cal/g oC.

The molar heat capacity of aluminum is 24.35 J/mol oC.  How much energy is needed to increase the temperature of 10.00 grams of aluminum from 15.6oC to 21.5oC?

How much heat is needed to increase the temperature of 20.0 grams of water from 10.0oC to 15.0 oC?  The heat capacity of water is 4.184 J/g oC.

What is the heat capacity of a substance if adding 400 calories of heat to 25 grams causes an increase in the temperature from 60.0oC to 190.0oC?

3. Calorimeter

A silver spoon weighing 150.0 grams was placed in a cup of hot water with a volume of 160.0 ml.  The temperature of the water was initially 95.8oC and the temperature of the spoon was 21.5oC.  What is the final temperature of the spoon after the system reached equilibrium assuming no energy is lost to the surroundings?  The heat capacity of water is 4.184 J/g oC and the molar heat capacity of silver is 24.9 J/mol oC.


20.00 grams of NaOH was added to 1.00 L of 0.500 M HCl.  The temperature of the solution increased by 6.9oC.  What is the enthalpy of reaction for neutralization of NaOH in J/mol of water produced?

A 1.000 gram sample of hydrazine was burned in a calorimeter.  The calorimeter has a heat capacity of 5860 J/oC.  The temperature of the calorimeter increased from 24.62 oC to 28.16oC.  What is H for the reaction?

N2H2  +  O2    N2  +  2 H2O


A 0.500 g sample of naphthalene (C10H8) was burned in a calorimeter.  The calorimeter contained 650 grams of water.  The initial temperature of the water the calorimeter was 20.00 oC.  The final temperature of the calorimeter and the water was 26.4 oC.  The heat capacity for water is 4.184 J/goC and the heat capacity for the calorimeter is 420 J/oC.  What is the molar heat of combustion for naphthalene?




4. Hess’ Law

Find the change in enthalpy for the oxidation of carbon ( C  +   O2  CO2) using the given reactions:

C + ½ O2  CO	H = -110.5 kJ	and 		CO + ½ O2  CO2 	H = -283.0 kJ


Using the reaction data given determine the H for the reaction 2H2O +  2F2   4 HF  +  O2

H2  +  F2   2 HF		H = -542.2 kJ
2 H2  +  O2    2 H2O 		H = -571.6 kJ


[bookmark: _GoBack]
1.  -77.0 kJ  ;  74.622 g

2. 292.55 oC  ;  53.24 J  ;  418.4 J  ;  0.1231 cal /g oC

3. 92.2 oC  ;  -58.9 kJ/mol H20   ;   -62.3 kJ/mole N2H2  ;  -515.1 kJ/mol

4.  -393.5 kJ  ;  -512.8 kJ
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