3

Experiment 8: Heat of Neutralization and Hess’s  Law
Prelab
1. The lab manual shows several acid-base neutralization reactions. Answer the following, drawing from the lab manual:
a. Give the net ionic reaction that describe any strong acid/strong base neutralization
H3O+ (aq) + OH- (aq) → 2H2O (l)
This is the net ionic reaction for Perchloric acid, HClO4 (strong acid) and potassium hydroxide, KOH (strong base).
b. Give the net ionic reaction shown as an example of a weak acid/strong base neutralization.
H+ (aq) + OH- (aq) → H2O (l)
This is the net ionic equation for the weak acid Nitrous acid (HNO2) and strong base (KOH).
c. Which reaction would evolve more heat per mole, a or b? Give a reason for your answer.
The reaction with the both strong acid and base will evolve more heat per mole. This is because the reaction requires less energy to break bonds compared to the amount of energy required to break the bonds in a week acid. In the reaction with the weak acid, some of the heat evolved is consumed in the ionization of HNO2.
2.  Consider the reaction of 50.0 mL of 1.15 M HC2H3O2 with 50.0 mL of 1.30 M NH3
a. Give the net ionic reaction between these two agents.
[bookmark: _GoBack]HC2H3O2 (aq) + NH3 (aq) → NH4+ (aq) + C2H3O2- (aq)
 
b. Calculate moles of each reactant and indicate which reactant is the limiting reagent.
Moles of HC2H3O2 = 50*1.15/1000 = 0.0575 moles
Moles of NH3 = 50*1.30/1000 = 65/1000 = 0.065 moles
HC2H3O2 is the limiting reagent because based on the mole ratio of 1:1 in the reaction, 0.0575 moles of HC2H3O2 would need 0.0575 moles of NH3 but the moles of NH3 in the reaction is 0.065 moles, which means it is in excess.
c. Once the two reactant solutions are brought to the same initial temperature, they are mixed in a calorimeter, also at the same initial temperature. A student carefully monitored the temperature and determined that the temperature of these two solutions and the calorimeter increased together by 6.50 0C. knowing the heat capacity of the calorimeter is 54.0 J/0C, determine the heat of this reaction in kJ/mol.
Use –qrxn = qsol + qcal and Hrxn = qrxn/ moles and the following assumptions:
1. The solutions both have a density of 1.00 g/mL, so 50.0 mL = 50.0 g for each solution.
2. The solutions both have the same specific heat as water, 4.184 J/g- 0C.
Volume of solution = 50 + 50 = 100 mL
Mass = volume x density
= 100 mL x 1 g/mL
= 100 g
–qrxn is the heat released in the reaction
qsol is the heat absorbed by the solution
qcal is the heat absorbed by the calorimeter.
–qrxn = qsol + qcal	
–qrxn = (100g x 4.184 J/g- 0C x 6.50 0C) + (54.0 J/0C x 6.50 0C	
–qrxn = 2719.6 + 351
qrxn = - 3,070.6 J
Hrxn = qrxn/no. of moles.
We consider the number of moles of the limiting reagent
= -3,070.6 J/ o.0575 moles
= -53,401.74 J/mol
To convert to kJ we divide by 1000 J
53,401.74 J/mol/ 1000
-53.4 kJ/mol
