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Determination of Heats of Solution and Neutralization


The first table shows the data and results collected from dissolving NaOH into cold water.

	Data and Results for Dissolving NaOH in Cold Water

	
	Trial 1
	Trial 2
	Trial 3

	Amount NaOH used (g)
	1.989
	1.998
	2.000

	Solution Initial Temp. (°C)
	23.8
	24.3
	24.0

	Solution Final Temp. (°C)
	31.9
	32.3
	31.8

	Change in Temp. (°C)
	8.1
	8.0
	7.8

	Enthalpy of Solution (kJ/mole)
	-34.1
	-33.5
	-32.6


The final results we came up with were dissolving NaOH into water is an exothermic reaction. This is seen from the negative enthalpies in the table above. This is due to the reaction actually raising the temperature of the solution.

Net Ionic Equation: OH-(aq) + H+(aq) (H2O(l)
A sample calculation for the enthalpy of solution of NaOH is presented below.


The second table shows the data and results collected when dissolving KCl into cold water.

	Data and Results for Dissolving KCl in Cold Water

	
	Trial 1
	Trial 2
	Trial 3

	Amount KCl used (g)
	3.767
	3.770
	3.762

	Solution Initial Temp. (°C)
	24.1
	23.3
	23.3

	Solution Final Temp. (°C)
	20.1
	19.5
	19.6

	Change in Temp. (°C)
	-4.0
	-3.8
	-3.7

	Enthalpy of Solution (kJ/mole)
	16.6
	15.7
	15.3


The final results we came up with were dissolving KCl into water is an endothermic reaction. This is seen from the positive enthalpies in the table above. This is due to the reaction actually lowering the temperature of the solution.

Net Ionic Equation: Cl-(aq) + H+(aq) ( HCl (l)
A sample calculation for the enthalpy of solution of KCl is presented below.


The third table shows the data and results collected when dissolving HCl into KOH.

	Data and Results for Dissolving KCl in Cold Water

	
	Trial 1
	Trial 2
	Trial 3

	Initial Acid Temp. Used (°C)
	23.0
	23.6
	23.0

	Amount HCl and KOH used (mL)
	50 each
	50 each
	50 each

	Solution Initial Temp. (°C)
	23.3
	23.2
	23.2

	Solution Final Temp. (°C)
	28.3
	28.2
	28.6

	Change in Temp. (°C)
	5.0
	5.0
	5.4

	Enthalpy of Solution (kJ/mole)
	-41.8
	-41.8
	-45.2


The final results we came up with were dissolving HCl into KOH is an exothermic reaction. This is seen from the negative enthalpies in the table above. This is due to the reaction actually raising the temperature of the solution.

Net Ionic Equation: OH-(aq) + H+(aq) ( H2O(l)
A sample calculation for the enthalpy of solution of KCl is presented below.


What could possible happen to my measurements if I was to only use half the amount of water to dissolve my salt samples? Honestly, I think the only real change would be the enthalpies themselves. The numerator in each enthalpy equation would be smaller. This however could actually raise and lower the enthalpies. Because the exothermic reactions have negative enthalpies, it will actually cause the negatives to cut in half, and in the endothermic reactions, the positive enthalpies would be cut in half as well. Essentially, the only measurements to be affected would be the mass used in the enthalpy equation. 

However, if the above question were to be tested and performed, I believe there would be one major problem with the experiment which could cause failure. With only half of the amount of water and the same amount of salt, not all of the salt might dissolve. This could affect the enthalpies of the solution because the entire reaction didn’t actually take place. This would make your data unusable.


What if the enthalpy of neutralization experiment had been experimented with nitric acid instead of hydrochloric acid? How would this affect the results? Personally, I don’t think your net ionic reaction or any of your data would be much different. You are still combining OH- and H+ to form H2O.
