NAME:________SOLUTIONS_____________  CHEMISTRY 132, QUIZ 9
Hf kJ/mol) at 25.00C:    -277.69         -393.509        -285.830              1 Liter-atm = 101.325 J
Substance:                            C2H5OH(l)        CO2(g)            H2O(l)                 R = 8.31451 J/mole-K
1) The system () in this problem is the contents of a frictionless piston which is immersed in a bath of 5.00 kg of liquid water.  The thermal environment () is the bath plus the piston. A reaction occurs inside the piston.  As a result, the piston expands under a constant external pressure of 2.00 atm by 12.0 L and the temperature of the bath increases by 4.0C.  The specific heat of liquid water is 4.184 J/K-g and the heat capacity of the piston is 250 J/K.  Calculate values of q, w, and E for the process.
w = -pextV = -(2.00 atm)(12.0 L) = -24.0 L-atm x (101.325 J/L-atm) = -2430 J
[bookmark: _GoBack]The heat capacity has two components: the water bath and the piston.
C = m(water)Csp(water) + C(piston) = (5000 g)(4.184 J/K-g) + 250 J/K = 21720 J/K
q = CT = (21720 J/K)(4.0 K) = 84680 J.  q = - q = -84680
 E = q + w = (-84680 J) + (-2430 J) = -88000 J
2) Consider the combustion of liquid ethanol:  C2H5OH(l)  +  3 O2(g)   2 CO2(g)  + 3 H2O(l).
a) Using the data at the top and thermodynamic conventions, calculate the standard enthalpy change at 25.0C for the above reaction where liquid water is formed.
H = 3Hf( H2O(l))  + 2Hf( CO2(g)) -3Hf(O2(g)) - 1Hf( C2H5OH(l))
       = (3 mol)(-285.830 kJ/mol) + (2 mol)(-393.509 kJ/mol) –(3 mol)(0 kJ/mol) – (1 mol)(-277.69 kJ/mol) 
       = -1366.82 kJ (per mole of ethanol)
b) The standard enthalpy of vaporization of water, i.e. H for the reaction H2O(l)  H2O(g), is 44.012 kJ/mol at 25.0C.  Using this datum and the result from part (a), calculate the standard enthalpy change for the combustion of ethanol when gaseous water is the product, i.e. H at 25.0C for the reaction: C2H5OH(l)  +  3 O2(g)   2 CO2(g)  + 3 H2O(g).
The combination of reactions that yields the net reaction is
Reaction A:  C2H5OH(l)  +  3 O2(g)   2 CO2(g)  + 3 H2O(l)   HA = -1366.82 kJ per mole of ethanol
Reaction B: H2O(l)  H2O(g)    HB = 44.012 kJ per mole of water
The net reaction is (Reaction A) + 3 x (Reaction B) 
so Hnet = (1)( HA) + (3)( HA) = -1366.82 kJ + (3)(44.012 kJ) = -1234.78 kJ 
