Directions: All pre-lab work must be completed before coming to the lab. Read the following introduction and complete your pre-lab work in Microsoft OneNote.
Charged with a salt  
Scenario
Your little brother has an upcoming science fair. He has decided to use a solution to light a bulb for his project and his heart is set on having the brightest light bulb ever!! Your brother has no clue what to do but wants to have bragging rights in his class for the year. He tells his class that he will win the project as he has an elder sibling in college who can solve any problem in the world.
Not wanting to disappoint your brother, you decide to research what you can do to produce the bulb with the brightest light. In class you have learned that the flow of electricity is dependent on certain factors affecting an electrolytic solution. You and your chemistry lab partner decide to investigate the conductivity of electrolytic solutions so you can help your brother with his project.
You don’t want to lose your brother’s admiration and his bragging rights in class depend on your project. There is a lot at stake!
 
Tasks for successfully completing the experiment
· Research factors that can affect the conductivity of an electrolytic solution.
· [bookmark: _GoBack]Experiment with different solutes, solvents, and conditions to determine their effect on solution conductivity.
· Report your findings to your brother – his bragging rights depend on this.
 
Techniques
· Diluting solutions
· Measuring conductivity of a solution
· Data entry, graphing, and statistical analysis in Excel
 


Safety
Wear goggles at all times during this lab. Assume that all solutions are toxic and/or corrosive and must be handled with care. Notify your instructor immediately in case of a spill. In case of skin contact, rinse thoroughly with water.
 
Pre-lab work in your Electronic Lab Notebook
Page 1: Introduction 
· Title
· Today’s date
· Your name
· Objective of the experiment
· Pre-lab questions:
1. Research and list several factors that can affect the conductivity of solutions and briefly explain how those factors can affect conductivity.
2. Write the chemical formulas for sodium bicarbonate and sodium carbonate. What are their common household names?
3. Using equation 1 for the dissociation of NaCl as a guide, complete and balance the equations for the dissociations of sodium bicarbonate and sodium carbonate in water.
NaCl (aq)  Na+ (aq) + Cl- (aq)		equation 1
4. How do you think the conductivity of equimolar solutions of sodium chloride and sodium carbonate compare? Explain your reasoning.
5. Make a prediction as to whether or not a polyatomic ion such as carbonate, CO32-, will behave similarly to a monoatomic ion such as chloride, Cl-, in terms of solution conductivity. Explain your reasoning.
6. How do you think the conductivities of solutions of NaCl and sugar would compare? Why?
7. What equation do we use when we need to calculate the molarity of a diluted solution?
 


Page 2: Protocol(s)
· Briefly summarize the protocol for this lab in your own words.
Household chemicals
· Sodium chloride
· Sodium bicarbonate
· Sodium carbonate
· Lemon juice
· Lime juice
· Sugar
· Vinegar
· Rubbing alcohol
· Antacid tablets
· Borax
 
Other materials
· Conductivity probe
· Balance
· 100 mL graduated cylinder
· Beakers

Preparing 100 mL of a 0.1 M solution
Think about it: A 0.1 M NaCl solution = 0.1 mol NaCl in 1 L total solution. But 1 L is a lot of solution; we only need to make 100 mL, so divide everything (volume and moles) by 10.
To make 100 mL of a 0.1 M NaCl solution: You need to add 0.01 mol NaCl (how many g is that?) to about 50 mL of water, stir until all NaCl is dissolved, then add more water until the total volume is 100 mL.
To make a more dilute solution, say 0.05 M: Take 50 mL of the 0.1 M solution you just made and dilute that to 100 mL with more water. Use the dilution equation (M1V1=M2V2) to verify your math.
 


Protocol: Measuring the conductivity of a solution (at-home)
To measure conductivity using the HoneForest multimeter (Links to an external site.):
1. Turn on the meter.
2. Switch to the conductivity mode by pressing the Mode button once. The display should have the units μS/cm.
3. Hold the meter in the solution to be tested (do not submerge the meter above the indicated mark). Once the meter is in the solution, the meter will change from green to red. Wait until the meter stabilizes (this may take several seconds), then record the conductivity.
4. Take triplicate readings, rinsing the probe tip thoroughly with water between readings.
5. To measure the conductivity of a new solution, rinse the meter tip thoroughly with water and push the Clear button.
6. To turn off the meter hold the on/off button for 3 seconds.

Page 3: Data
· Create an Excel spreadsheet to record your data. Think about how you should label your rows and columns.
 
Submit pages 1-3 of your electronic lab notebook as PDF files to this assignment area. Click here (Links to an external site.) for help converting OneNote pages to PDF files.

Cleanup
All solutions can be poured down the drain with plenty of rinsing. 



Title
Name
Date

I. Background
In your own words, discuss the problem you tried to solve or the phenomenon you explored and define any important terms. List any specific goals.

II. Materials and methods
1. Reagents
List any chemicals you used. For solutions, include concentrations. 
1. Equipment 
Equipment includes things like a Vernier spectrometer or a conductivity probe.

1. Experimental(s)
This section includes brief but detailed descriptions of the experiments you conducted. Think of an experimental paragraph as a recipe in a cookbook—someone should be able to follow your steps to arrive at the same results. Do not copy and paste the protocols from Canvas. Instead summarize in your own words the procedure(s) you followed.


III. Results and discussion
Discuss your experimental results here. Include in your discussion a graph or figure you created from your raw data (do not include raw data), as well as any sources of error. Show your calculations to find the average, standard deviation, and any outliers for each solution. Create a graph or series of graphs that best displays your findings.

IV. Post-lab questions
1. How does conductivity vary with the conditions you tested? Support your answer with data.
2. Which conditions produced the highest conductivity? The lowest?
3. Consider your findings. What will you tell your brother, and why should he trust you?

V. Reference(s)
