Molar Heat of Neutralization

1.  You mix 100 mL of a 0.5 mol/L solution of NaOH(aq) with 100 mL of a 0.5 mol/L solution of HCl(aq). Before mixing, the two solutions were at the same temperature.  After mixing, you observe a temperature increase of 4.5°C.

What is the molar heat ((H) of neutralization of the HCl(aq)?

Answer : The molar heat ((H) of neutralization is -75.4 kJ.

2.  You were asked to mix 20.0 mL of a 1.0 M HCl solution with 100.0 mL of a 1.0 M NaOH solution. The initial temperature of both solutions was 18.9°C. The temperature of the final solution was 21.1°C.

Assume HCl and NaOH have the same specific heat capacity and density as water.

What is the (H/mol for the neutralization of HCl?

Answer: The (H for the reaction is -55 kJ/mol.
3.  A calorimeter is filled with 50.0 mL of 1.0 mol/L NaOH(aq) at an initial temperature of 22.3 °C and 20.0 mL of 2.5 mol/L HCl(aq) is added at this same temperature. After the neutralization reaction comes to completion, the final temperature of the resulting solution is found to be 29.8 °C.

Determine the (H (kJ/mol) for the neutralization for the reaction with respect to the NaOH(aq) solution.
Answer:
(H is -44 kJ/mol NaOH.
4.  Following the neutralization of a solution of dilute potassium hydroxide (KOH(aq)) with a solution of 0.50 mol/L hydrochloric acid (HCl(aq)), you note the following results :

	Before neutralization
	After neutralization

	KOH(aq)
	HCl(aq) 0.50 mol/L
	Mixture

	Volume (mL)
	T1(°C)
	Volume (mL)
	T1(°C)
	Volume (mL)
	Tf(°C)

	100
	22.0
	50
	22.0
	150
	24.5


What is the value of the molar heat (ΔH) of neutralization of hydrochloric acid?

Answer:  The molar heat ((H) of neutralization is -63 kJ/mol.

5.  During an experiment in which 100.0 mL of HCl at 2.0 mol/L are neutralized by 50.0 mL of KOH at 4.0 mol/L, a student records the following information in his table:

	Tinitial
of solutions
	Tfinal
of mixture
	

	20.0°C
	35.5°C
	


From the data given and knowing that the total volume of the mixture is 150 mL, calculate the molar heat (in kJ) for the neutralisation of HCl?
Answer : - 48.6 kJ/mol
6.  The following chemical equation shows the neutralization reaction between hydrochloric acid (HCl) and sodium hydroxide (NaOH).

HCl(aq)  +  NaOH(aq)  (  NaCl(aq)  +  H2O(l)
In an experiment, 1.00 ( 102 mL of 1.00 mol/L HCl was added to 1.00 ( 102 mL of 1.00 mol/L NaOH in a calorimeter.  Both solutions were at a temperature of 22.0°C before the reaction, and reached a maximum temperature of 34.6°C after being mixed in the calorimeter.

Calculate the molar heat of neutralization of NaOH.

Answer :  The molar heat of neutralization is (1.06 ( 102 
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