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Some Useful Information:
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USEFUL EQUATIONS
Monoprotic Weak Acid:



Diprotic Weak acid:
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Isoionic point:




Triprotic Weak acid:
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Debye-Hϋckel Equation:



Gas Constant: 
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8.314472 J/K.mol

Faraday constant:

9.649x104 C/mol
1. (18 points) Given the following curve for the titration of a weak acid (HA) with a strong base (NaOH):
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a. (3 points) Indicate on the curve where the titration behaves as a buffer.
b. (3 points) Estimate the pKa of the weak acid.
c. (3 points) Estimate the pH at the equivalence point.

d. (3 points) Why is the pH at the equivalence point not 7.0?

e. (3 points) What would be an appropriate indicator to use for this acid-base titration?
f.  (3 points) If the concentration of NaOH used for the titration was 0.1M, how many moles of the weak acid (HA) were present in the sample?
2. (24 points) Given the following titration reaction:
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If 25.0 mL of 0.0100 M MnSO4 solution buffered at a pH of 7.00 is titrated with 0.0200 M EDTA solution, calculate pMn2+ at the following volumes:

a. (6 points) 0 mL

b. (6 points) 5 mL

c. (6 points) 12.5 mL

d. (6 points) 13 mL

3. (23 points) Given the following electrochemical cell and half-cell potentials:

Ni(s) | NiSO4 (0.0020M) || CuCl2 (0.0030M) | Cu(s)
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a. (3 points) Write a net or total cell reaction for the electrochemical cell.
b. (3 points) What is the standard reduction potential for the reaction?
c. (6 points) What is the equilibrium constant and free energy (Go) for this reaction?

d. (3 points) Is this a Galvanic or electrolytic cell?
e. (8 points) What is the potential for this reaction under the given conditions?
4. (25 points) Please explain the following:
a. (5 points) What is the source of the junction potential?
b. (5 points) What is a reference electrode?
c. (5 points) What is an indicator electrode?
d. (5 points) How can EDTA be used to differentiate between different metal ions during a titration?
e. (5 points) How a first derivative can be used to assist in the analysis of an acid-base titration curve?
5. (10 points) Describe how a pH glass indicator electrode works.
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[image: image15.jpg]Table 11-4 Common Indicators

Transition Acid Base
Indicator range (pH) color color Preparation
Methyl violet 0.0-1.6 Yellow Violet 0.05 wt% in H,O
Cresol red 0.2-1.8 Red Yellow 0.1 g in 26.2 mL 0.01 M NaOH.
Then add ~225 mL H,O0.
Thymol blue 1.2-2.8 Red Yellow 0.1 gin 21.5 mL 0.01 M NaOH.
Then add ~225 mL H,0.
Cresol purple 1.2-2.8 Red Yellow 0.1 g in 26.2 mL 0.01 M NaOH.
Then add ~225 mL H,0.
Erythrosine, 2.2-3.6 Orange Red 0.1 wt% in H,O
disodium
Methyl orange 3.14.4 Red Yellow 0.01 wt% in H,O
Congo red 3.0-5.0 Violet Red 0.1 wt% in H,O
Ethyl orange 34438 Red Yellow 0.1 wt% in H,O
Bromocresol green 3.8-54 Yellow Blue 0.1 gin 14.3 mL 0.01 M NaOH.
Then add ~225 mL H,0.
Methyl red 4.8-6.0 Red Yellow 0.02 g in 60 mL ethanol.
Then add 40 mL H,0.
Chlorophenol red 4.8-6.4 Yellow Red 0.1 g in 23.6 mL 0.01 M NaOH.
Then add ~225 mL H,0.
Bromocresol purple 5.2-6.8 Yellow Purple 0.1 gin 18.5 mL 0.01 M NaOH.
Then add ~225 mL H,0.
p-Nitrophenol 5.6-7.6 Colorless Yellow 0.1 wt% in H,O
Litmus 5.0-8.0 Red Blue 0.1 wt% in H,O
Bromothymol blue 6.0-7.6 Yellow Blue 0.1 gin 16.0 mL 0.01 M NaOH.
Then add ~225 mL H,O0.
Phenol red 6.4-8.0 Yellow Red 0.1 g in 28.2 mL 0.01 M NaOH.
Then add ~225 mL H,0.
Neutral red 6.8-8.0 Red Yellow 0.01 g in 50 mL ethanol.
Then add 50 mL H,O.
Cresol red 7.2-8.8 Yellow Red See above.
a-Naphtholphthalein 7.3-8.7 Pink Green 0.1 g in 50 mL ethanol.
Then add 50 mL H,O.
Cresol purple 7.6-9.2 Yellow Purple See above.
Thymol blue 8.0-9.6 Yellow Blue See above.
Phenolphthalein 8.0-9.6 Colorless Red 0.05 g in 50 mL ethanol.
Then add 50 mL H,O.
Thymolphthalein 8.3-10.5 Colorless Blue 0.04 g in 50 mL ethanol.
Then add 50 mL H,O.
Alizarin yellow 10.1-12.0 Yellow Orange-red 0.01 wt% in H,O
Nitramine 10.8-13.0 Colorless Orange-brown 0.1 g in 70 mL ethanol.
Then add 30 mL H,0.
Tropaeolin O 11.1-12.7 Yellow Orange 0.1 wt% in H,O
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[image: image17.png]14 50 ml HA (pK, =4.67) 0.1 M titrated by NaOH 0.1 M
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