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Equipment and supplies

1. A good pH meter.

2. NaCH3COO(s)
3. At least 100 ml of 1.00M CH3COOH(aq)
4. At least 100 ml of 0.400M KOH(aq)

5. Flasks for mixing as needed

6. Magnetic stirring device (optional)

7. A large Erlenmeyer falsk

Set Up:

For the class measure out 100 ml of the 1.00M CH3COOH(aq) solution and place in the large Erlenmeyer flask on the magnetic stirrer. Add to this solution 100 ml of the 0.400M KOH(aq) and 4.10 grams of NaCH3COO(s). 

The problem posed:

Predict the pH of the solution in the large Erlenmeyer flask.

Measurements needed:

You may want to give the Ka value for acidic acid (1.80x10-5) if it has not been used previously in class. You may also want to discuss the fact that all the NaCH3COO(s) dissolved and that it will be 100% ionic in solution.

Additional comments:

The amounts, and even the state (KOH could be introduced as a solid) can be changed for this practicum. However, the problem is not very interesting if you don’t keep the acid in excess of the base. 

Sample student calculations based on the values given:

Moles of NaCH3COO(s)    (4.10 gr)
[image: image2.wmf]= 0.0500 moles

Moles of KOH(aq)    (0.100 L) 
[image: image3.wmf]= 0.0400 moles

Moles of CH3COOH(aq)    (0.100 L) 
[image: image4.wmf]= 0.100 moles

[CH3COO-(aq)] due to buffer salt = 
[image: image5.wmf]= 0.250M

[CH3COO-(aq)] due to reaction with base = 
[image: image6.wmf]= 0.200M

Equilibrium Concentrations

[H+(aq)] = X (due to the final ionization of the remaining CH3COOH(aq))

[CH3COO-(aq)] = 0.250 + 0.200 + X = 0.450 + X

[ CH3COOH(aq)] = 
[image: image7.wmf]  =  0.300 – X

Equilibrium Expression

CH3COOH(aq) CH3COO-(aq) + H+(aq)

Ka = 
[image: image8.wmf]= 1.80x10-5
Ka = 1.80x10-5 = 
[image: image9.wmf]    

Assume for a bit that the quantities 0.450+X and 0.300-X are equal to 0.450 and 0.300 respectively.

Therefore 1.80x10-5 = 
[image: image10.wmf];    X = 
[image: image11.wmf];     X = 1.20 X 10-5

[H+(aq)] = 1.20x10-5 ;    pH = -log[H+(aq)] = 5 –log1.20 = 5.00 - .0792;      PH = 4.92

If we look back at our assumption we see that X (approximately .000012) is far less than 0.1% of either 0.300 or 0.450. Therefore, the assumptions are allowed for a prediction of the pH that contains only three significant figures. Of course you can do the math without making the assumptions, but its just being a bully.

The practicum can be made easier by leaving out the base or the buffer salt. 
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