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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:
[image: image5.wmf]F

K

K

K

F

K

K

H

w

+

+

=

+

1

1

1

2

]

[

[image: image6.wmf]F

K

K

K

F

K

K

H

w

+

+

=

+

1

1

1

2

]

[

[image: image7.wmf]F

K

K

K

F

K

K

H

w

+

+

=

+

1

1

2

1

]

[


Debye-Hϋckel Equation:



Gas Constant: 
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8.314472 J/K.mol

Faraday constant:

9.649x104 C/mol
1. (20 points) Predict the pH at the equivalence points for the following acid-base titrations:
a. (5 points) 10 mL of 0.0250 M HNO3 is titrated with 0.0125 M LiOH

b.  (5 points)10 mL of 0.0250 M Butanoic acid (pKa = 4.818) is titrated with 0.0125 M LiOH
c. (5 points) 10 mL of 0.0250 M Carbonic acid (pKa1=4.818, pKa2=10.329) is titrated with 0.0125 M LiOH

d. (5 points) Identify an indicator that could be used to monitor the endpoints for a, b and c (above).
2. (20 points) 50 mL of 0.0333 M of 1-Naphthoic acid  (pKa = 3.67) is titrated with 0.05 M NaOH
a. (5 points) What is the pH before any NaOH is added?

b. (5 points) What is the pH after 5 mL of NaOH has been added?

c. (5 points) What volume of NaOH is required to obtain a pH of 3.67?

d. (5 points) What pH range would 1-Naphthoic acid and its conjugate base be a good buffer?

3. (5 points) What is the Isoelectric point of Carbonic acid (pKa1=4.818, pKa2=10.329)

4. (15 points) Given the following titration curve for a weak acid being titrated with a strong base:

[image: image9.png]pH

12

10

-

R R





a. (5 points) What is the pKa for the weak acid?

b. (5 points) What is the pKb for the conjugate base?

c. (5 points) Sketch a first-derivative plot for this titration curve. Please make sure the axes are properly labeled.
5. (4 points) What two factors determine the relative steepness of an acid-base titration curve?
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Increasing steepness
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[image: image17.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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