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Figure 1

OBJECTIVES

In this experiment, you will

· Write equations for the dissociation of compounds in water.

· Use a Conductivity Probe to measure the conductivity of solutions.

· Determine which molecules or ions are responsible for conductivity of solutions.

· Investigate the conductivity of common drinks resulting from substituent compounds that dissociate to produce different numbers of ions.

MATERIALS

	Vernier LabQuest 
	sucrose

	Vernier Conductivity Probe
	aspartame

	ring stand and utility clamp
	saccharine

	stirring rod
	sucralose

	plastic cups or 100 mL beakers
	vitamin water

	paper towels
	gatorade

	wash bottle and distilled water
	Powerade®

	100 mL graduated cylinder
	Pedialyte®

	teaspoon 
	bottled tea (sugar)

	H2O (distilled)
	bottled tea (sugarfree)

	H2O (tap)
	bottled water-2 different brands

	table salt
	soda pop


procedure
PART I  Measuring the conductivity of known solutions

1.
Obtain and wear goggles. CAUTION: Handle the solutions in this experiment with care. Do not allow them to contact your skin. Notify your teacher in the event of an accident.

2.
Assemble the Conductivity Probe, utility clamp, and ring stand as shown in Figure 1. Be sure the probe is clean and dry before beginning the experiment.

3.
Turn on LabQuest and set the selector switch on the side of the Conductivity Probe to the 0–20000 µS/cm range. Connect the Conductivity Probe to the LabQuest and choose New from the File menu.
4.
Set up the data-collection mode.

a. On the Meter screen, tap Mode. Change the mode to Events with Entry.

b. Enter the Name (Solution) and leave the Units field blank. Select OK.

c. With the Conductivity Probe in the air, tap the meter displaying conductivity values and choose Zero. Do this only once for the entire experiment.
5.
Start data collection by tapping the Collect button ([image: image2.png]


).
6.
Obtain ~100 mL of distilled water. Divide it equally between two plastic cups. Carefully raise the cup and its contents up around the Conductivity Probe until the hole near the probe end is completely submerged in the solution being tested. Important: Because the two electrodes are positioned on either side of the hole, this part of the probe must be completely immersed. When the reading stabilizes, tap the Keep button just to the right of the Collect button. Enter distilled water as the Solution, then select OK.
7. 
Add a level teaspoon of table salt to the ~50 mL of distilled water. Stir to dissolve the salt. Carefully raise the cup and its contents up around the Conductivity Probe until the hole near the probe end is completely submerged in the salt water. When the reading stabilizes, tap Keep. Enter salt water as the Solution and then select OK.
8. 
Add a level teaspoon of sucrose to the other cup of distilled water. Stir until dissolved. Measure the conductivity as in Step 7. Enter sugar water as the Solution and then select OK.
9. 
Repeat Step 7 using ~50 mL of tap water. Enter tap water as the Solution and then select OK.

10.
Stop data collection by tapping Stop ([image: image3.png]


). Tap the Table tab ([image: image4.jpg]


) to view the table of the conductivity values you collected. Record these values in your data table. 

11.
Use the information in your data table to sketch a bar graph of your data.

12.
Compare and contrast the conductivity values for each. 
It is now time to think about a researchable question to investigate. You will be given various commercial beverages and solid substances to test. Read the discussion below before moving to Step 13.
DISCUSSION
So far in this activity, you have learned some properties of electrolytes and non-electrolytes by observing the behavior of these substances in aqueous solutions. You made these discoveries using a Conductivity Probe. When the probe is placed in a solution that contains ions, and thus has the ability to conduct electricity, an electrical circuit is completed across the electrodes that are located on either side of the hole near the bottom of the probe body (see Figure 1). This results in a conductivity value that can be read by a data-collection interface. The unit of conductivity used in this experiment is the microsiemens per centimeter, or µS/cm.

The size of the conductivity value depends on the ability of the aqueous solution to conduct electricity. Strong electrolytes produce large numbers of ions, which results in high conductivity values. Weak electrolytes result in low conductivity, and non-electrolytes should result in no conductivity. In this experiment, you will observe several factors that determine whether or not a solution conducts electricity, and if so, the relative magnitude of the conductivity. Thus, this simple experiment allows you to learn a great deal about different compounds and solutions. Keep in mind that you may be encountering three types of compounds and aqueous solutions:

Ionic Compounds

These are usually strong electrolytes that dissociate completely in aqueous solution.



Example:  NaCl (s) 

 Na+ (aq) + Cl– (aq)
Molecular Compounds

These are usually non-electrolytes that do not dissociate to form ions. The resulting solutions do not conduct electricity.



Example:  C12H22O11 (l) 

 C12H22O11 (aq)
Acids

Acids are compounds that can partially or wholly dissociate, depending on their strength.



Example:  Strong electrolyte
H2SO4 

 H+ (aq) + HSO4– (aq)  (100% dissociation)



Example:  Weak electrolyte
H3PO4 
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 H+ (aq) + H2PO4– (aq)  (<100% dissociation)

PART II  Conducting your investigation
Now that you have read about electrolytes and non-electrolytes, discuss with your group an area that you would like to investigate regarding common drinks. Read the labels of the substances provided, both solutions and solids, to gather more information for your researchable question. Write up a hypothesis and be prepared to share it with the group. Also, determine what materials and procedures you plan to follow. Important: Do not begin your experiment until after the group discussion of researchable questions.
After the researchable question has been approved by the group, you will be given time to do your research, analyze your data in the data table, and prepare a report to the group. Your report will include:

a) Your original hypothesis

b) Pertinent data (Data table in LabQuest)
c) A graph (Graph Page in LabQuest and sketch of bar graph)
d) The conclusion to be drawn from your research-was your hypothesis borne out? 
e) Suggestion(s) for further research


13.
Tap the Graph tab ([image: image6.jpg]


) to return to the graph. Before collecting more data, tap the Store Run button ([image: image7.bmp]) to retain your data from the preliminary activity. You are now ready to collect data for your researchable question.

14.
After you have collected all the necessary data for your investigation, save your data to a thumb-drive. 
a. Attach a thumb-drive to your LabQuest.

b. Tap the File menu and choose Save.

c. Tap on the USB icon ([image: image8.png]


) and enter an appropriate file name.


15.
When you are finished, clean up your area and discard the solutions as directed by your instructor.
DATA TABLE

	Solution
	Conductivity 
(µS/cm)

	Distilled water
	

	Table salt solution
	

	Sucrose solution
	

	Tap water
	

	
	

	
	

	
	

	
	

	
	

	
	


(Adapted from Exp 13 “Properties of Solutions: Electrolytes and Non-Electrolytes” from Chemistry with Vernier.)
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