Textbook Enthalpy Calculations

	Calculate the enthalpy change ∆H for the vaporization of 100.0 g of water at 100.0°C (Table 2).


	Ethylene glycol is used in automobile coolant systems because its aqueous solutions lower the freezing point of the coolant liquid and prevent freezing of the system during Canadian winters. What is the enthalpy change needed to completely vaporize 500.0 g of ethylene glycol? (See Table 2)


	Under certain atmospheric conditions, the temperature of the surrounding air rises as a snowfall begins, because energy is released to the atmosphere as water changes to snow. What is the enthalpy change ∆H for the freezing of 1.00 t of water at 0.0°C to 1.00 t of snow at 0.0°C? (Recall that 1 t = 1000 kg.)


	In a chemistry experiment to investigate the properties of a fertilizer, 10.0 g of urea, NH2CONH2 (s), is dissolved in 150 mL of water in a simple calorimeter. A temperature change from 20.4°C to 16.7°C is measured. Calculate the molar enthalpy of solution for the fertilizer urea.


	A 10.0-g sample of liquid gallium metal, at its melting point, is added to 50.0 g of water in a polystyrene calorimeter. The temperature of the water changes from 24.0°C to 27.8°C as the gallium solidifies. Calculate the molar enthalpy of solidification for gallium.


	If the molar enthalpy of combustion of ethane is -1.56 MJ/mol, how much heat is produced in the burning of

	5.0 mol of ethane?

40.0 g of ethane?

	The molar enthalpy of solution of ammonium chloride is +14.8 kJ/mol. What would be the final temperature of solution in which 40.0 g of ammonium chloride is added to 200.0 mL of water, initially at 25°C?


	The molar enthalpy of combustion of decane (C10H22) is –6.78 MJ/mol. What mass of decane would have to be burned in order to raise the temperature of 500.0 mL of water from 20.0°C to 55.0°C?


	List three assumptions made in student investigations involving simple calorimeters.


	The energy involved in the process H2O (g) → H2O (l) could be described as a molar enthalpy of condensation. Describe the type of molar enthalpy that would be associated with each of the following reactions:

	Br2 (l) → Br2 (g)

CO2 (g) → CO2 (s)
LiBr (s) → Li+ (aq) + Br– (aq)
C3H8 (g) + 5 O2 (g) → 3 CO2 (g) + 4 H2O (l)
NaOH (aq) + HCl (aq) → 2 NaCl (aq) + H2O (l)

	In a calorimetry experiment in which you are measuring mass and temperature using equipment available to you in your school lab, which measurements limit the certainty of the experimental result? Explain.


	(a) A laboratory technician adds 43.1 mL of concentrated, 11.6 mol/L hydrochloric acid to water to form 500.0 mL of dilute solution. The temperature of the solution changes from 19.2°C to 21.8°C. Calculate the molar enthalpy of dilution of hydrochloric acid.

(b) What effect would there be on the calculated value for the molar enthalpy of dilution if the technician accidentally used too much water so that the total volume was actually more than 500.0 mL? Explain.
(c) The dissolving of an acid in water is a very exothermic process. Dilute acid solutions should always be made by adding acid to water. Explain why adding water to acid is very dangerous.



	In a laboratory investigation into the reaction

Ba(NO3)2 (s) + K2SO4 (aq) → BaSO4 (s) + 2 KNO3 (aq)
a researcher adds a 261-g sample of barium nitrate to 2.0 L of potassium sulfate solution in a polystyrene calorimeter. As the barium nitrate dissolves, a precipitate is immediately formed.
T1 = 26.0°C
T2 = 29.1°C
Calculate the molar enthalpy of reaction of barium nitrate.

	During sunny days, chemicals can store solar energy in homes for later release. Certain hydrated salts dissolve in their water of hydration when heated and release heat when they solidify. For example, Glauber’s salt, Na2SO4•10 H2O (s), solidifies at 32°C, releasing 78.0 kJ/mol of salt. What is the enthalpy change for the solidification of 1.00 kg of Glauber’s salt used to supply energy to a home.


	In a laboratory investigation into the neutralization reaction HNO3 (aq) + KOH (s) → KNO3 (aq) + H2O (l) a researcher adds solid potassium hydroxide to nitric acid solution in a polystyrene calorimeter.

mass KOH =  5.2 g		volume of nitric acid solution = 200 mL
T1 = 21.0°C			T2 = 28.1°C
 	Calculate the molar enthapy of neutralization of potassium hydroxide.

	A student noticed that chewing fast-energy dextrose tablets made her mouth feel cold. Design an investigation, including a Question, Hypothesis, Experimental Design, Materials list, and Procedure, to find out whether there really is a temperature change.
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