Hess’s Law and Standard Enthalpy of Formation Practice Questions

	Write the balanced chemical equation whose ∆H0 rxn value is equal to ∆Hf 0 for each of the following substances:

(a) calcium hydroxide, Ca(OH)2(s); (b) benzene, C6H6(l); (c) sodium carbonate, Na2CO3(s); 		(d) calcium fluoride, CaF2(s); (e) phosphine, PH3 (g); (f ) propane, C3H8(g); (g) atomic sulfur, S(g).

	From the following enthalpies of reaction, 

4 HCl(g) + O2 (g) → 2 H2O(l) + 2 Cl2(g)  	∆H = - 202.4 kJ
½  H2(g) + ½ F2(g) → HF(l)			∆H = - 600.0 kJ
H2 (g) + ½ O2 (g) → H2O(l)			∆H = - 285.8 kJ
find ∆Hrxn for 2 HCl(g) + F2(g) → 2HF(l) + Cl2(g).
*
From the following enthalpies of reaction,
CaCO3(s) → CaO(s) + CO2 (g)			∆H = + 178.1 kJ
CaO(s) + H2O(l) → Ca(OH)2 (s)			∆H = - 65.3 kJ
Ca(OH)2 (s) → Ca2+ (aq)  + 2 OH-(aq)		∆H = - 16.2 kJ
calculate _Hrxn for
Ca2+ (aq) + 2 OH- (aq) + CO2 (g) → CaCO3(s) + H2O(l)
*
Given that
S (s) + O2 (g) → SO2 (g) 			∆H = - 296.8 kJ
S(s) + 3/2 O2(g) → SO3 (g) 			∆H = - 395.6 kJ
determine the enthalpy change for the decomposition reaction 2 SO3 (g) → 2 SO2 (g) + O2(g).

Aluminum reacts vigorously with many oxidizing agents.
For example,
4Al (s) + 3 O2 (g) → 2 Al2O3 (s)			∆H = - 3352 kJ
4 Al(s) + 3 MnO2(s) → 3 Mn(s) + 2 Al2O3 (s)	∆H = - 1792 kJ
Use this information to determine the enthalpy of formation of MnO2 (s) 

	The internal combustion engine uses heat produced during the burning of a fuel. Propane, C3H8 (g), is sometimes used as the fuel. Gasoline is the most commonly used fuel. Assume that the gasoline is pure octane, C8H18 (l) and the fuel and oxygen are completely converted into CO2 (g) and H2O (g). For each of these fuels, determine the heat released per gram of fuel burned.


	Methane, CH4 (g), has been proposed by the movie industry as the post-Apocalypse fuel when gasoline and propane are supposedly no longer available. Assume that the fuel and oxygen are completely converted into CO2 (g) and H2O (g). For each of these fuels determine the heat released per gram of fuel burned.


	The thermite reaction, used for welding iron, is the reaction of Fe3O4 with Al.

8 Al(s) + 3 Fe3O4 (s) → 4 Al2O3 (s) + 9 Fe(s)	∆Ho = - 3350 kJ
Because this large amount of heat cannot be rapidly dissipated to the surroundings, the reacting mass may reach temperatures near 3000°C. How much heat is released by the reaction of 23.0 g of Al with 57.6 g of Fe3O4? What is the standard heat of formation for thermite?

	When a welder uses an acetylene torch, the combustion of acetylene liberates the intense heat needed for welding metals together. The equation for this combustion reaction is

2 C2H2 (g) + 5 O2 (g) → 4 CO2 (g)  + 2 H2O (g)
The heat of combustion of acetylene is -1255.5 kJ of C2H2. How much heat is liberated when   3.462 kg of C2H2 is burned? What is the standard heat of formation for acetylene?
*0
Silicon carbide, or carborundum, SiC, is one of the hardest substances known and is used as an abrasive. It has the structure of diamond with half of the carbons replaced by silicon. It is prepared industrially by reduction of sand (SiO2) with carbon in an electric furnace.
SiO2 (s) + 3C (graphite) → SiC (s) + 2 CO(g)
∆Ho  for this reaction is 624.6 kJ, and the ∆Hof for SiO2 (s) and CO (g) are - 910.9 kJ/mol and- 110.5 kJ/mol, respectively. Calculate ∆Hof for silicon carbide.

