Preparation of Buffer Solutions

pre-lab Questions
What would you estimate the pH of hydrochloric acid, a strong acid, to be?  What is the pH of water?
Water = 7.0 pH
[bookmark: _GoBack]Hydrochloric acid =3.0 pH
Use the Henderson-Hasselbalch equation to estimate the pH of a buffer solution that is composed of 20 mL of 10 M sodium formate and 20 mL of 1 M formic acid (Note: the pKa of formic acid is 3.75).
20ml/10M=0.002moles 
sodium formate 20ml/1M= 0.02moles formic acid
pH=pKa + log (acid/base)pH= 3.75 + log (0.02moles / 0.002moles)
pH=3.5
Look at Table 4 in the procedure portion of the experiment. Calculate the pH you would expect each of the buffer solutions (A, B, C, D, and E) to be using the Henderson-Hasselbalch equation, assuming that the solutions of acetic acid and sodium acetate are equimolar.

experiment 1: Preparing a buffer
Data Sheet
Table 3: Sodium Acetate Data
	Sodium Acetate (g)
	Molarity of Sodium Acetate (Step 7)

	
	



Table 4: Buffer Solutions and pH Readings for Beakers A, B, C, D, and E
	Buffer
	mL of Acetic Acid
	mL of Sodium Acetate
	pH measured

	A
	5
	5
	4.7

	B
	5
	1
	5.4

	C
	10
	1
	5.7

	D
	1
	10
	6.7

	E
	1
	5
	4




Post-Lab Questions
1. What are the calculated pH values for the buffers (A,B,C,D and E) that you measured in Table 4?
A = 4.7
B=5.4
C=5.7
D=6.7
E=4
Describe the process you used to calculate the molarity of your solution. 
Molarity is calculated by dividing the moles of the solute by the amount of liters of the solution

If you did not use different pipettes for the sodium acetate solution and the acetic acid solution describe all of the potential errors that could have occurred.
Using the same pipet, it causes contamination thus producing different pH in the experiment.

The same pipet may lead to failure of proper alignment with the meniscus with the volume mark.


experiment 2: preparing a buffer solution with borax
Data Sheet
Table 5: Observing the Effects of Acid on Buffer F and Buffer H
	 Buffer
	pH with 0 mL of Cola
	pH with 5 mL of Cola
	pH with 10 mL of Cola
	pH with 20 mL of Cola

	Buffer F
	 6.3
	 6.2
	 6.2
	 6.1

	Buffer H (water)
	 7.0
	 5.0
	n/a
	n/a



Table 6: Observing the Effects of Acid on Buffer G and Buffer I
	 Buffer
	pH with 0 mL of Borax Solution
	pH with 5 mL of Borax Solution
	pH with 10 mL of Borax Solution
	pH with 20 mL of Borax Solution

	Buffer G
	 6.2
	 6.3
	 6.6
	 6.7

	Buffer I (water)
	7.2 
	 11.1
	n/a
	n/a



Post-Lab Questions
1. Compare the calculated buffers A, B, C, D and E (found in Pre-Lab Question #3) to the actual pH that you measured in Table 4. What do you notice? Describe what may have accounted for any variations.
A. 4.7pH predicted : 6.4 pH
B. 5. 4.pH predicted : 5.5 pH
C. 5.7pH predicted : 5.3pH
D. 6.7pH predicted : 7.4 pH
E. 4pH predicted : 7.1 pH
I took the measurement twice because my measurements originally were drastically off. The second measurement yield close values meaning that there was an error in my opinion


A:4.7pHPredicted:6.4pHActual
B:5.4pHPredicted:5.5pHActual
C:5.7pHPredicted:5.3pHActual
D:6.7pHPredicted:7.4pHActual
E:4pHPredicted:7.1phActua
Compare the pH of the buffer solutions A, F, and G. Is this what you would expect? Why?
The buffer solutions are similar in pH; thus, I expect this to be the case because they are produced with the same ingredients.
Did either buffer F or G reach buffer capacity?  How do you know? Explain your reasoning.
Buffer solution F does not change throughout the test; therefore, it does not reach capacity while buffer solution G changes the pH throughout the trial, meaning that it has reached capacity.

What happened when the cola and borax solutions were added to the water? Is water a good buffering system?
Water is not a good buffer because it changes in pH in both experiments; thus, it would be difficult to control the test.

What are some systems where buffers would be important?  Name two examples of buffers you might encounter in your daily life.
Buffers are also crucial in biology within the body for maintaining the pH level in the body for cell development and functions.

Buffer is essential in nuclear reactors for maintaining the pH of the cooling water for the reactors core.
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