Name:__________________________________



Chemistry 1211




Solution Calorimetry Data Sheet

Week 1
Calibration of Thermometers

Temperature of Thermometer #1 in water



_________________

Temperature of Thermometer #2 in water



_________________

Correction factor applied to Thermometer #2

to make readings equal to thermometer #1 (remember sign)

_________________

Heat Capacity of Calorimeter

Mass of Empty Calorimeter





_________________

Temperature of calorimeter and water before mixing

_________________

Mass of Calorimeter with cold water




_________________

Mass of Hot water






_________________

Temp of warm water






_________________

Mass of Calorimeter with Hot and Cold water


_________________

Max temp from graph






_________________

Mass of water







_________________

Heat lost by warm water





_________________

Calculation:
Heat gained by cooler water





_________________

Calculation:
Heat gained by calorimeter





_________________

Calculation:
Heat capacity of calorimeter





_________________

Calculation:

Practice Heat of Neutralization HCl-NH3
Mass of Empty Calorimeter





_________________

Temp of Calorimeter and NH3




_________________

Mass of Calorimeter and NH3





_________________

Change in Temperature determined from curve after adding HCl
_________________

Mass of Calorimeter with NH3 and HCl



_________________

Heat gained by solution





_________________

Calculation:

Heat gained by calorimeter





_________________

Calculation:

Total Joules released






_________________

Calculation:

Write balanced chemical reaction

___________________________________


Number of moles of HCl used




_________________

Calculation:

Number of moles of salt produced in reaction


_________________

Calculation:

Joules released per mole of reaction




_________________

Calculation:
Week 2

Calibration of Thermometers

Temperature of Thermometer #1 in water



_________________

Temperature of Thermometer #2 in water



_________________

Correction factor applied to Thermometer #2

to make readings equal to thermometer #1 (remember sign)

_________________

Heat of Neutralization HCl-NaOH

Mass of Empty Calorimeter





_________________

Temp of Calorimeter and NaOH




_________________

Mass of Calorimeter and NaOH




_________________

Change in Temperature determined from curve after adding HCl
_________________

Mass of Calorimeter with NaOH and HCl



_________________

Heat gained by solution





_________________

Calculation:
Heat gained by calorimeter





_________________

Calculation:
Total Joules released






_________________

Calculation:
Write balanced chemical reaction

___________________________________


Number of moles of HCl used




_________________

Calculation:
Number of moles of H2O produced in reaction


_________________

Calculation:
Joules released per mole of water formed



_________________

Calculation:
Heat of Neutralization Acetic Acid-NaOH

Mass of Empty Calorimeter





_________________

Mass of Calorimeter and NaOH




_________________

Temp of Calorimeter and NaOH




_________________

Change in Temp determined from curve after adding Acetic Acid
_________________

Mass of Calorimeter with NaOH and Acetic Acid


_________________

Heat gained by solution





_________________

Calculation:
Heat gained by calorimeter





_________________

Calculation:
Total Joules released






_________________

Calculation:
Write balanced chemical reaction

___________________________________


Number of moles of Acetic Acid used



_________________

Calculation:
Number of moles of H2O produced in reaction


_________________

Calculation:
Joules released per mole of water formed



_________________

Calculation:
Heat of Neutralization Acetic Acid-Ammonia
Mass of Empty Calorimeter





_________________

Mass of Calorimeter and Ammonia




_________________

Temp of Calorimeter and Ammonia




_________________

Change in Temp determined from curve after adding Acetic Acid
_________________

Mass of Calorimeter with Ammonia and Acetic Acid

_________________

Heat gained by solution





_________________

Calculation:
Heat gained by calorimeter





_________________

Calculation:
Total Joules released






_________________

Calculation:
Write balanced chemical reaction

___________________________________


Number of moles of Acetic Acid used



_________________

Calculation:
Number of moles of salt produced in reaction


_________________

Calculation:
Joules released per mole of reaction




_________________

Calculation:
Hess’ Law
Write the total ionic equations for the three reactions above and manipulate them and their enthalpy changes to calculate the enthalpy change for the reaction given below. 

______________________________________________

_________________

______________________________________________

_________________

______________________________________________

_________________


HCl(aq)  +  NH3 (aq)   ( NH4Cl (aq) 


____________KJ/mol
Questions:

1.) What is the largest source of error in the experiment?  Explain what effect this error will have on your results.

2.) Define the terms:


heat capacity 


specific heat 


exothermic 


endothermic

3.) Which acid, acetic acid or hydrochloric acid should have the smaller exothermic heat of neutralization? Why?

4.) Calculate the Enthalpy of Reaction for the reaction below using the Enthalpies of Formation found in your textbook. 





 HCl + NH3 ( NH4Cl  
Explain why this value differs from the one you calculated in the experiment.
