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Temperature and Solubility of Salts

**Instructions: You may work in groups of four, but the results should be yours. Please write your name
and your group members in the space provided at the end of the lab report. It is highly recommended
to watch the introductory video linked below before starting**

Purpose: To determine the effect of changing temperature on the solubility of different solutes in a
given amount of water

Background: Solubility is the ability to dissolve a given mass of chemical substance (solute) in a certain
guantity of a solvent at a specific temperature. When you add a given amount of solute to water, the
maximum number of solutes will dissolve and create a saturated solution at that temperature. The
solubility of certain solutes in a water typically depends on temperature for example, many salts like
sodium chloride, potassium chloride, and copper(ll) sulfate become highly soluble in water with
temperature. A few, such as cerium(lll) sulfate, show lower solubility in water as temperature increases.
The dissolution of a solute could absorb or release energy and this can be explained according to Le
Chatelier’s principle. In this experiment, you will determine the solubility change of the provided solutes:
KCl and Ce,(S0s)sin water at different temperatures.

Link to virtual lab:
http://chemcollective.org/vlab/87

Link to introductory video:
http://www.chemcollective.org/chem/common/viab walkthrouh html5.php

Procedure:
Part|
1. Go to the stockroom and add 3.0 L distilled water bottle, and KCI bottle to your work bench.
2. Place a 250 mL Erlenmeyer flask, a 10 mL graduate cylinder, and a weigh boat (found under
“others”) on the work bench. All of these can be found under the Glassware tab in the stockroom.
3. Using the graduate cylinder measure 10 mL of DI water and transfer it to the Erlenmeyer flask.
Record the initial temperature of the water in the provided report sheet. (Click on the solution,
then you will find all the information needed on the left of the virtual lab window.)
4. After, thermostat the flask to avoid heat transfer to the surroundings (right click on the flask,
select thermal properties, check the box in front of “insulated from surrounding” and hit ok).
5. Now, from the stockroom, obtain a scale (found under tools tab) and weigh the weigh boat, and
then hit tare on the scale.
6. Weigh 5.0 g of KCI, and then transfer it to the same Erlenmeyer flask to which you added water.
Record the temperature of the KCl solution.
7. Label the flask as “KCl solution” (right click on the flask to rename).
8. You must now get “KCl solution” back to room temperature. To do so, go to thermal properties
and type 25.0 on the temperature display and hit ok. Now, you will see the temperature of the
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solution change to 25.0°C. Then, the record remaining mass of KCl at 25.0°C (found under
information on the left of the virtual lab page).

Again, go to the stock room and place a Bunsen burner on your work bench (found under tools
tab), and decrease the energy of the flame to 0.1 kJ/s using the down arrow which you can find
next to the burner.

Heat KCl solution up to 50.0°C, and record the remaining mass of KCI. Then, continue the
heating the flask until the temperature reaches to 75.0°C, and record your observations.
(Heating is bit tricky because the temperature of the solution will increase fast. So, you should
remove the Bunsen burner as soon as possible whenever the solution reaches the expected
temperature. The expected temperature range = 3 °C.)

Clear your workbench after recording all the observations.

Go to the stockroom and add 3.0 L distilled water bottle and Ce»(SOs); bottle to your work
bench.

Then, repeat steps 2-5.

Weigh 3.0 g of Ce;(S04)3, and then transfer it to the same Erlenmeyer flask to which you added
water. Record the temperature of the Ce,(SO4)s3 solution.

Go to thermal properties and type 25.0 on the temperature display and hit ok to get back the
Ce,(S04); solution to room temperature. Now, you will see the temperature of the solution
change to 25.0°C. Then, the record remaining mass of Ce»(S04)s at 25.0°C (found under
information on the left of the virtual lab page).

Again, go to the stock room and place a Bunsen burner on your work bench (found under tools
tab), and decrease the energy of the flame to 0.1 kJ/s using the down arrow which you can find
next to the burner.

Heat the Ce,(S04)s solution up to 50.0°C, and record the remaining mass of Ce;(SO4)s. Then,
continue the heating the flask until the temperature reaches to 75.0°C, and record your
observations in table Q.11.

Repeat step 15 and get the solution back to room temperature (25.0°C), and record the
remaining mass of Ce,(SO4); in the data table Q.12.

Cool the Ce;(S04); solution, and record the remaining mass of Ce,(SO4); at each temperature in
Q.12. To do so, you must repeat step 15 at different temperatures: 20.0°C, 15.0°C, 10.0°C, 5.0°C
and 0.0°C.

Initial mass of KClI

Temperature of the water (before adding KCl)

Temperature of the solution (after adding KCl)

Is the dissolution of KCl in water exothermic or endothermic?
Explain your answer.




5. Record the remaining masses of KCl upon heating the solution

Temperature (°C) Remaining KCI Mass

25.0

50.0

75.0

6. Based on the observations in the above table (Q.5), explain the effect of temperature on the
solubility of KCI.

Part Il
7. Initial mass of Ce;(S04);

8. Temperature of the water (before adding Ce»(S04)s)

9. Temperature of the solution (after adding Ce»(S04)s)

10. Is the dissolution of Ce»(S0s);in water exothermic or endothermic?
Explain your answer.

11. Record the remaining masses of Ce(S04)s upon heating the solution

Temperature (°C) Remaining Ce;(S0.); Mass

25.0

50.0

75.0




12. Record the remaining masses of Ce,(S0a)s upon cooling the solution

Temperature (°C) Remaining Ce;(S04)3 Mass

25.0

20.0

15.0

10.0

5.0

0.0

13. Based on the observations in the above both tables (Q.11 and 12), explain the effect of
temperature on the solubility of Ce;(SO4)s.

14. Based on your observations for both solutes (KCl and Cex(S0a)s), can you hypothesize a
relationship between the endo/exothermicity of a reaction and the dependence of the solubility
on temperature?

Name of other group members
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