Walker CH301 LS
Exam04 Materials


Thermodynamics


Practice Calculating ΔHrxn 
Your Turn

Use the table of heats of formation as needed to determine the standard enthalpies of reaction for the combustion of methane by each method denoted below.

1. By heats of formation

2. By bond energy estimations

Use the table of heats of formation as needed to determine the standard enthalpies of reaction for the combustion of ethanol by each method denoted below.

1. By heats of formation

2. By bond energy estimations

Use the table of heats of formation as needed to determine the standard enthalpies of reaction for the combustion of hydrogen by each method denoted below.

1. By heats of formation

2. By bond energy estimations

On Your Own

1. What is the name of ΔH?

2. When 0.231 g of phosphorous reacts with chlorine to form phosphorous trichloride in a constant-pressure calorimeter of heat capacity 216 J/oC, the temperature of the calorimeter rises by 11.06oC. Determine the ΔHrxn and write the thermochemical equation for the reaction.

3. Calculate the heat of reaction for 

Pb(NO3)2 (aq)  +  2 NaI(aq)  (  PbI2(s)  +  2 NaNO3(aq)

by using a coffee cup calorimeter. Into the calorimeter you pour 100 g of solution containing 6.62 g of lead(II) nitrate and 100. g of solution containing 6.00 g of sodium iodide. Upon stirring, the temperature rose to 24.2oC before it stabilized then began to fall back to the ambient temperature of 22.6oC. For estimation purposes, you assume that the aqueous solution has the specific heat of water.

4. In the manufacture of nitric acid by the oxidation of ammonia, the first product is nitric oxide, which is then oxidized to nitrogen dioxide. From the standard reaction enthalpies

N2(g)  +  O2(g)  (  2 NO(g) 


ΔHo  = -296.83 kJ

N2(g)  +  2 O2(g)  (  2 NO2(g)

ΔHo  = -791.44 kJ

calculate the standard reaction enthalpy for the oxidation of nitric oxide to nitrogen dioxide: 



2 NO(g)  +  O2(g)  (  2 NO2(g)

5. Calculate the standard reaction enthalpy for 2 N2  +  5 O2(g) ( 2 N2O5 (g) given the data 
H2(g)  + ½ O2(g)  (  H2O (l) 



ΔHo  = -285.8 kJ/mol

N2O5(g)  +  H2O(l)  (  2 HNO3(aq) 


ΔHo  = - 76.6 kJ/mol

½ N2(g)  +  3/2 O2(g)  +  ½ H2(g)  (  HNO3(aq)
ΔHo  = - 174.1 kJ/mol
6. Use bond energies to calculate the standard reaction enthalpy for sucrose, C12H22O11.
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