CHEM 1108		Prelab
Buffers

VIDEO LINKS:
Experiment demonstrations (Write protocols based on these):
1. Making the 1 M NaOH solution: (same as in KHP and Strong Acid-Strong Base Titrations lab)
https://uhdmediasite.uhd.edu/Mediasite/Play/f86298152eeb4a1b9f731a8ee50a462d1d
2. Preparing the 1 M HCl solution: (same as in KHP and Strong Acid-Strong Base Titrations lab)
https://uhdmediasite.uhd.edu/Mediasite/Play/3319f8fad6df4e8b9b58d7df29f8175e1d
3. Preparing the 1 M acetic acid solution: (same as in Weak Acid-Strong Base Titration lab)
https://uhdmediasite.uhd.edu/Mediasite/Play/f0acc0bec1474463b512775471bea1151d
4. Preparing the 1 M sodium acetate solution:
https://uhdmediasite.uhd.edu/Mediasite/Play/217fb2ff3b5d45cebebe1be3e950c9f91d
5. Calibrating the pH probe: (same as in KHP and Strong Acid-Strong Base Titrations lab)
https://uhdmediasite.uhd.edu/Mediasite/Play/023b5a370b334bb68c78dfd89d67b4341d
6. Titrating the acetic acid and sodium acetate buffer with the 1 M NaOH solution:
https://uhdmediasite.uhd.edu/Mediasite/Play/d7d2740ff0e647dfb9add1924477d0221d

Virtual demonstrations (Collect data based on these):
1. Titrating the acetic acid and sodium acetate buffer with the 1 M NaOH solution – Virtual lab:
https://uhdmediasite.uhd.edu/Mediasite/Play/5b629b3455054a60a1755c7eb033bdb31d

Software links (Use these to access the data collection software):
1. Creating a buffer solution: http://chemcollective.org/vlab/104

Data analysis and calculations (Use these if you need help with your data and calculations)
1. Buffers:
https://uhdmediasite.uhd.edu/Mediasite/Play/0be70ba1ff6644b8ac569ad4187c591c1d
2. Plotting and analyzing titration curves using Excel:
https://www.youtube.com/watch?v=Q2sF56OpNAY



PRELAB and LAB: (It is worth up to 50 points based on completeness and correctness) 
There are a total of 3 parts to this experiment. You have to complete all parts.

Part 1: Titrating the 20 mL acetic acid:10 mL sodium acetate solutions
(There are a total of 2 titrations) 

1. (Analysis) Watch the experiment videos.  Take notes on the protocol.  Stop the video and re-watch as necessary to acquire the details of the procedure.  Write out the protocol for the experiment.  (It can be written in sequential steps.  Complete sentences are not necessary.)  This is the protocol you will follow, so be detailed.  
2. (Representation) Prepare your chemical table including the materials you will use in the experiment.  Here is a general template that you may use. 

	Chemical Name
	Chemical Formula
	Molar Mass (g/mol)
	Hazards
	reference
	PPE

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



3. (Analysis) Identify the equipment (type AND size) needed for the experiment and include the name and an image of each.  Be sure to describe the equipment, how to use it, and why it is suitable for this use.
4. (Representation) Create a data table to record your data from the experiment.  It should contain space to enter the exact mL of NaOH solution added, [H+], [OH-], pH, and temperature. 
5. (Acquiring competencies) Following your detailed protocol based on the videos. Filling your burette with the NaOH solution, perform the titration of the 20 mL acetic acid:10 mL sodium acetate solution.  Record your observations and take pictures of your key steps in the process.  Your observations and images need to be incorporated in your data section and this section should be as detailed as possible as you will use this information to complete your discussion.
6. (Representation) Draw the pH curve for each experiment. (pH on the y-axis and mL NaOH or mL added on the x-axis)
7. (Representation) Create a data table to record your data from the experiment.  It should contain space to enter the exact mL of HCl solution added, [H+], [OH-], pH, and temperature.
8.  (Acquiring competencies) Following your detailed protocol based on the videos. Filling your burette with the HCl solution, perform the titration of the perform the titration of the 20 mL acetic acid:10 mL sodium acetate solution.  Record your observations and take pictures of your key steps in the process.  Your observations and images need to be incorporated in your data section and this section should be as detailed as possible as you will use this information to complete your discussion.
9. (Representation) Draw the pH curve for each experiment. (pH on the y-axis and mL HCl added on the x-axis)
10. (Manipulation) Calculate the initial concentration of acetate ion, acetic acid, sodium ion and hydronium ion in the buffer.
11. (Analysis) Using the pH curve, find the equivalence point of your titration for each experiment.
12. (Manipulation) Calculate the pH at the equivalence point for each experiment.
13. (Analysis) Compare this graph to the acetic acid pH curve from the previous lab and describe any similarities and differences.



Concentration of acetic acid in buffer___________
Concentration of sodium acetate in buffer___________
Concentration NaOH___________________

	Volume of NaOH added
(mL)
	[H+]
	[OH-]
	pH
	pOH

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	





Concentration of acetic acid in buffer___________
Concentration of sodium acetate in buffer___________
Concentration HCl___________________

	Volume of HCl added
(mL)
	[H+]
	[OH-]
	pH
	pOH

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



1. 

Part 2: Titrating the 15 mL acetic acid:15 mL sodium acetate solutions
(There are a total of 2 titrations) 

1. (Analysis) Watch the experiment videos.  Take notes on the protocol.  Stop the video and re-watch as necessary to acquire the details of the procedure.  Write out the protocol for the experiment.  (It can be written in sequential steps.  Complete sentences are not necessary.)  This is the protocol you will follow, so be detailed.  
2. (Representation) Prepare your chemical table including the materials you will use in the experiment.  Here is a general template that you may use. 

	Chemical Name
	Chemical Formula
	Molar Mass (g/mol)
	Hazards
	reference
	PPE

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



3. (Analysis) Identify the equipment (type AND size) needed for the experiment and include the name and an image of each.  Be sure to describe the equipment, how to use it, and why it is suitable for this use.
4. (Representation) Create a data table to record your data from the experiment.  It should contain space to enter the exact mL of NaOH solution added, [H+], [OH-], pH, and temperature. 
5. (Acquiring competencies) Following your detailed protocol based on the videos. Filling your burette with the NaOH solution, perform the titration of the 15 mL acetic acid:15 mL sodium acetate solution.  Record your observations and take pictures of your key steps in the process.  Your observations and images need to be incorporated in your data section and this section should be as detailed as possible as you will use this information to complete your discussion.
6. (Representation) Draw the pH curve for each experiment. (pH on the y-axis and mL NaOH or mL added on the x-axis)
7. (Representation) Create a data table to record your data from the experiment.  It should contain space to enter the exact mL of HCl solution added, [H+], [OH-], pH, and temperature.
8.  (Acquiring competencies) Following your detailed protocol based on the videos. Filling your burette with the HCl solution, perform the titration of the perform the titration of the 15 mL acetic acid:15 mL sodium acetate solution.  Record your observations and take pictures of your key steps in the process.  Your observations and images need to be incorporated in your data section and this section should be as detailed as possible as you will use this information to complete your discussion.
9. (Representation) Draw the pH curve for each experiment. (pH on the y-axis and mL HCl added on the x-axis)
10. (Manipulation) Calculate the initial concentration of acetate ion, acetic acid, sodium ion and hydronium ion in the buffer.
11. (Analysis) Using the pH curve, find the equivalence point of your titration for each experiment.
12. (Manipulation) Calculate the pH at the equivalence point for each experiment.
13. (Manipulation) Calculate the concentration of acetate ion, acetic acid, sodium ions and protons after the addition of 10 mL, 20mL and 30mL of NaOH solution to the buffer.
14. (Manipulation) Calculate the concentration of acetate ion, acetic acid, sodium ions and protons after the addition of 10 mL, 20mL and 30mL of HCl solution to the buffer.


Concentration of acetic acid in buffer___________
Concentration of sodium acetate in buffer___________
Concentration NaOH___________________

	Volume of NaOH added
(mL)
	[H+]
	[OH-]
	pH
	pOH

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	





Concentration of acetic acid in buffer___________
Concentration of sodium acetate in buffer___________
Concentration HCl___________________

	Volume of HCl added
(mL)
	[H+]
	[OH-]
	pH
	pOH

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



2. 

Part 3: Titrating the 10 mL acetic acid:20 mL sodium acetate solutions
(There are a total of 2 titrations) 

1. (Analysis) Watch the experiment videos.  Take notes on the protocol.  Stop the video and re-watch as necessary to acquire the details of the procedure.  Write out the protocol for the experiment.  (It can be written in sequential steps.  Complete sentences are not necessary.)  This is the protocol you will follow, so be detailed.  
2. (Representation) Prepare your chemical table including the materials you will use in the experiment.  Here is a general template that you may use. 

	Chemical Name
	Chemical Formula
	Molar Mass (g/mol)
	Hazards
	reference
	PPE

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



3. (Analysis) Identify the equipment (type AND size) needed for the experiment and include the name and an image of each.  Be sure to describe the equipment, how to use it, and why it is suitable for this use.
4. (Representation) Create a data table to record your data from the experiment.  It should contain space to enter the exact mL of NaOH solution added, [H+], [OH-], pH, and temperature. 
5. (Acquiring competencies) Following your detailed protocol based on the videos. Filling your burette with the NaOH solution, perform the titration of the 10 mL acetic acid:20 mL sodium acetate solution.  Record your observations and take pictures of your key steps in the process.  Your observations and images need to be incorporated in your data section and this section should be as detailed as possible as you will use this information to complete your discussion.
6. (Representation) Draw the pH curve for each experiment. (pH on the y-axis and mL NaOH or mL added on the x-axis)
7. (Representation) Create a data table to record your data from the experiment.  It should contain space to enter the exact mL of HCl solution added, [H+], [OH-], pH, and temperature.
8.  (Acquiring competencies) Following your detailed protocol based on the videos. Filling your burette with the HCl solution, perform the titration of the perform the titration of the 10 mL acetic acid:20 mL sodium acetate solution.  Record your observations and take pictures of your key steps in the process.  Your observations and images need to be incorporated in your data section and this section should be as detailed as possible as you will use this information to complete your discussion.
9. (Representation) Draw the pH curve for each experiment. (pH on the y-axis and mL HCl added on the x-axis)
10. (Manipulation) Calculate the initial concentration of acetate ion, acetic acid, sodium ion and hydronium ion in the buffer.
11. (Analysis) Using the pH curve, find the equivalence point of your titration for each experiment.
12. (Manipulation) Calculate the pH at the equivalence point for each experiment.
13. (Analysis) Compare this graph to the pH curve from parts 1 and 2 of this experiment and describe any similarities and differences.



Concentration of acetic acid in buffer___________
Concentration of sodium acetate in buffer___________
Concentration NaOH___________________

	Volume of NaOH added
(mL)
	[H+]
	[OH-]
	pH
	pOH

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	





Concentration of acetic acid in buffer___________
Concentration of sodium acetate in buffer___________
Concentration HCl___________________

	Volume of HCl added
(mL)
	[H+]
	[OH-]
	pH
	pOH
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