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Heats of Solution 

Name   Lab Section  

Problem Statement: How is heat energy related to the dissolving process? 

I. Data Collection:

A. Go to https://media.pearsoncmg.com/bc/bc_0media_chem/chem_sim/calorimetry/Calor.php. The 
simulation will open to an image of the calorimeter setup, which is quickly replaced with a new 
screen with an Overview page. You are welcome to read the Overview Page, and by clicking on the 
Learning Outcomes tab near the top of the display, you may read the Learning Outcomes Page. 
After reviewing these two pages click on the Experiment tab. When the screen changes the page 
will show two buttons: Run Demonstration button and Run Experiment button. You are welcome 
to click on the Run Demonstration button, but the instructions below are for the Run Experiment 
button. After clicking on the Run Experimental button the screen will look like Figure I. 

Figure I. Experimental Setup for the Calorimetry Simulation 

The Experimental setup shows a beaker on a hot plate to the left, and a calorimeter on the right. 
Below the beaker and hot plate are three tabs (Liquids, Solids and Solutions). In this activity you 
will be using the Solids tab beneath the beaker and hotplate, and the Liquids tab beneath the 
calorimeter.
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B. Use the button to pick LiCl. Move Mass(g) slider and set the amount of LiCl at 0.50g. 
Record the beginning condition of the solution in the table below. 

 
Compound Mass of 

water 
Mass of 

compound 
Initial 

temperature 
Final 

temperature 
Change in 

temperature 
LiCl 50 g 0.50 g    

NH4NO3 50 g 0.50 g    

KCl 50 g 0.50 g    

KOH 50 g 0.50 g    

NaCl 50 g 0.50 g    

CaCl2 50 g 0.50 g    

NaOH 50 g 0.50 g    

Glucose 50 g 0.50 g    

 
C. Click on the Start button. What do you observe happening? Record the final conditions of 

the solution in the table above. 
 
 
 
 
 
 
 
 
 

D. Repeat the experiment for each of the compounds in the list. Record your data in the table 
above. 
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II. Data Analysis and Interpretation 
 

A. Which compounds release heat when they dissolve? (This is termed an exothermic 
process.) Which compounds gain heat when they dissolve? (This is called an endothermic 
process.) 

 
 
 
 
 
 
 

B. How are the compounds that didn’t gain or release heat when they dissolved different 
from those that did? 

 
 
 
 
 
 
 
 

C. An animation that models the dissolving process for ionic salts can be viewed by clicking 
on the Show Microscopic View Checkbox. Describe in your own words this process. 
Write a chemical equation representing the process of LiCl dissolving (LiCl(s)à?). Write 
a chemical equation representing the process of CaCl2 dissolving. Write a chemical 
equation representing the process of NH4NO3 dissolving. How many dissolved particles 
result from one particle of each compound? 
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D. Consider the following statements made by students about this experiment. Are these 
statements true or false? Provide evidence for your conclusions. 

 
The number of dissolved particles (ions or moles of ions) is related to the temperature 
change. 

 
 
 
 
 
 

Certain cations are associated with either exothermic or endothermic processes. 
 
 
 
 
 
 
 

Certain anions are associated with either exothermic or endothermic processes. 
 
 
 
 
 
 
 
 

The amount of heat gained or released by a compound is different for different 
compounds. 



5  

III. Data Collection: 
 

A. Set the mass of the water at 100 g and the mass of LiCl at 0.50 g. Click on the start 
button. Record the data in the table below. Repeat this experiment four more times with 
masses between 1.00 and 5.00 grams. Record the data in the table below. 

 
Mass of 

Compound 
Mass of 
water 

Initial Temp Final Temp Change in Temp 

     
     
     
     
     

 
 
IV. Data Analysis and Interpretation: 

 
A. Test to see if the temperature change is related to the mass of compound by plotting them 

on a graph and determining the equation of the line. Record you results below. Include 
the graph in your report. (If you have a straight line you can use the equation for a 
straight line (y = mx + b). If the line is a curved line you can test to see if the plot is a 
power function (y = x2) or a logarithmic function (y = log x). This can be made easier if 
you are using a graphing or data analysis program like Excel™. Your instructor can show 
you how to do this.) 

 
 
 
 
 
 
 

B. Express the equation you determined in the previous section in units of ºC/g. Do you 
expect this value to be the same for the other compounds? What would you expect the 
temperature change would be if you had dissolved 8.50g of LiCl in 100mL of water? 
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C. Determine the change in temperature if you dissolved 8.50g of NaOH in 100 g of water. 
 
 
 
 
 
 
 

D. Using the data you collected in the above experiment, make a statement that summarizes 
the relationship between the heat energy when LiCl dissolves and the temperature change 
of the solution. 

 
 
 
 
 
 
 
 
 
 
 

V. Data Collection: 
 

Set the mass of the water at 50 g and the mass of LiCl at 0.50g. Click on the start 
button. Record the data in the table below. Repeat this experiment four more times with 
volumes of water between 60 g and 200 g. Record the data in the table below. 

 
Mass of 

Compound 
Mass of 
Solution 

Initial Temp Final Temp Change in 
Temp 

0.50g     
0.50g     
0.50g     
0.50g     
0.50g     
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VI. Data Analysis and Interpretation: 
 

A. Considering that the amount of LiCl is the same in each trial, what can you say about the 
amount of heat energy released when the LiCl dissolves in water. Account for any 
differences in the temperature changes? 

 
 
 
 
 
 
 

B. Compare the amount of heat energy gained by the aqueous solution in each of the five 
trials. What accounts for this comparison? 

 
 
 
 
 
 

C. How is heat gained by the water solution related to the temperature change? 
 
 
 
 
 
VII. Conclusions: 

 
A. You can assume that the heat (given the symbol “q” and expressed in units of Joules) that 

is lost or gained by the compounds studied in this activity is equal to the heat gained or 
lost by the solution (mostly water). If this is correct, you can measure the heat of the 
solution process for a compound by measuring the heat gained by the solution/water. 
Considering the results of the previous section of this activity, what factors control how 
much heat is gained or lost by the solution/water (q ∝ ? and ?). 
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B. Water, as is true of all substances, has a characteristic ability to gain or lose heat. A 
measure of this ability is expressed as the specific heat content (Cs). (Cs can be used as a 
proportionality constant to change the ∝ sign from the previous section to an = sign. This 
constant has a value for water of 4.184 J/g-ºC. Write the equation for the heat (q = ?) 
LiCl is dissolved in 50 g of water. Calculate how much heat LiCl releases per gram. 


