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Redox Titration 

Part A. Chemical Chameleon Demo Experiment
Useful links:
1. Assigning Oxidation Numbers 101: https://uhdmediasite.uhd.edu/Mediasite/Play/83e74e2bff4742fe902b178e92e772b91d
2. Redox Reactions 101: https://uhdmediasite.uhd.edu/Mediasite/Play/e3d79e2e9be1424aa9e19562921137fa1d
3. Chemical Chameleon Experiment: https://youtu.be/lfzE7LrNc0Y

Prelab and Calculations: 

1. (Representation) Prepare your chemical table including the mass of solutes and approximate volume of solvent. Use the experiment from the video to select the amount of materials used. You can use this general template, replacing each chemical with its name and formula.
	Chemical Name
	Chemical Formula
	Molar Mass
(g/mol)
	Used amount
	Hazards
	PPE

	
	
	
	
	
	

	
	
	
	
	
	



2. (Analysis) Identify the equipment (type AND size) needed for the experiment and include the name and image of each.

Discussion: 

1. (Analysis) Provide a detailed description for preparing how the experiment is conducted using the demonstration video as your guide. Make sure to describe:
· what materials and how much of each is used;
· what type and size equipment is used;
· what are the steps of the process and why.
2.  (Interpretation) Determine the oxidation number of each element in KMnO4. Classify the KMnO4 in the demo experiment as the oxidized or reduced species; and as the oxidizing agent or the reducing agent.
3. (Analysis)  There were several color changes observed in the experiment. Describe the cause of the color changes as it relates to the changes in the oxidation state of the manganese.
4. (Limitations) What property of KMnO4 made it suitable for this experiment? Suggest another compound with that could replace it, if KMnO4 was not available.

Part B. Making the KIO3 and the Na2S2O3 solutions
Useful links:
4. Preparing Solutions 101: https://uhdmediasite.uhd.edu/Mediasite/Play/9da9bd954ce04de2aa7af068f5e273251d
5. Conversions with Molarity 101: https://uhdmediasite.uhd.edu/Mediasite/Play/cbc4ad60bf994433b885a0c14b2643f21d
6. Making the KIO3 solution: https://youtu.be/rg9bFZewtCo 
7. Making the Na2S2O3 solution: https://youtu.be/bA4sac6Ewls 

Prelab and Calculations: 

3. (Representation) Prepare your chemical table including the mass of solutes and approximate volume of solvent. Use the demonstration from the video to select the amount of materials used. You can use this general template, replacing each chemical with its name and formula.
	Chemical Name
	Chemical Formula
	Molar Mass
(g/mol)
	Used amount
	Hazards
	PPE

	
	
	
	
	
	

	
	
	
	
	
	



4. (Analysis) Identify the equipment (type AND size) needed for the experiment and include the name and image of each.
5. (Manipulation) Using the amounts of solute and the volume of the solutions from the demonstration video, calculate the concentration (in molarity) of the KIO3 and the Na2S2O3 solutions.

Discussion: 

5. (Analysis) Provide a detailed description for preparing how the experiment is conducted using the demonstration video as your guide. Make sure to describe:
· what materials and how much of each is used;
· what type and size equipment is used;
· what are the steps of the process and why.
6.  (Assumptions) Consider the properties of the KIO3 and the Na2S2O3 in solution. Why was Na2CO3 added to the Na2S2O3 solution and not to the KIO3 solution?
7. (Interpretation) Determine the oxidation number of each element in KIO3 and in Na2S2O3.








Part C. Redox titration
Useful links:
8. Solution Stoichiometry 101: https://uhdmediasite.uhd.edu/Mediasite/Play/8401c999ab0b4258b94ea2e726d3b55c1d
9. Classifying Electrolytes 101: https://uhdmediasite.uhd.edu/Mediasite/Play/a56f53be2ca1417b96bb2be0fb0d623a1d
10. Dissociation/Ionization Reactions 101: https://uhdmediasite.uhd.edu/Mediasite/Play/df329cd934a347799d66b14e41158b571d
11. Assigning Oxidation Numbers 101: https://uhdmediasite.uhd.edu/Mediasite/Play/83e74e2bff4742fe902b178e92e772b91d
12. Redox Reactions 101: https://uhdmediasite.uhd.edu/Mediasite/Play/e3d79e2e9be1424aa9e19562921137fa1d
13. Recording the volume of a liquid in a burette: https://youtu.be/Jh_2q_Uza0A
14. Redox titration: https://youtu.be/S-j3ba9na_o 

Prelab and Calculations: 

6. (Representation) Prepare your chemical table including the mass of solutes and approximate volume of solvent. Use the demonstration from the video to select the amount of materials used. You can use this general template, including each chemical with its name and formula.
	Chemical Name
	Chemical Formula
	Molar Mass
(g/mol)
	Used amount
	Hazards
	PPE

	
	
	
	
	
	

	
	
	
	
	
	



7. (Analysis) Identify the equipment (type AND size) needed for the experiment, and include the name and image of each.
8. (Manipulation) Using a) the concentrations (molarity) of the KIO3 solution calculated in the Redox Titration – Part B assignment and the volume of solution used in the Redox Titration experiment, b) the volume and molarity of the H2SO4 solution, and c) the amount of KI, identify the limiting reactant in the titration and calculate the maximum amount of I2 that can be produced. Use the following balanced chemical equation to guide your calculations:
KIO3 + 5KI + 3H2SO4→ 3I2 + 3H2O + 3K2SO4
9. (Manipulation) From the amount of I2, calculate the amount (moles) of Na2S2O3 needed to complete the titration. Use the following equation to guide your calculations:
I2 + 2Na2S2O3 → 2NaI + Na2S4O6
10. (Manipulation) Determine the concentration (molarity of the Na2S2O3 solution using the moles calculated in the previous step and the volume of Na2S2O3 solution consumed in the experiment. (Use the volume after the last color change)
Discussion:

8. (Analysis) Provide a detailed description for preparing how the experiment is conducted using the demonstration video as your guide. Make sure to describe:
· what materials and how much of each is used;
· what type and size equipment is used;
· what are the steps of the process and why.
9. (Experiment design) Describe how a burette is used to measure the volume of a solution. Provide as many details as possible.
10. (Interpretation) Determine the oxidation number of each element in both chemical equations. Identify the reduced and oxidized elements and the reducing and oxidizing agents in the reactions.
11. (Assumptions) Compare the molarity of the Na2S2O3 solution as you calculated using a) the solution preparation (Redox Titration – Part B); and b) the titration (step 5 in the Prelab and Calculations above). Provide at least one reason for the similarity and difference between the two.
12. (Assumptions) Titrations are usually repeated multiple times. Provide at least one argument that explains this recommendation in the General Chemistry lab.
13. (Implications) In the redox titration a starch indicator was used. Provide at least on argument for or against the use of an indicator in a redox titration.
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