EXAM #2

EVE 410

Fall 1999

NAME______________________

1. (20)a. Use the graph provided below to draw the pC-pH diagram for a 0.001 M solution of hydrogen sulfide (H2S).  Label graph completely and correctly for full credit.
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b. Use the pC-pH diagram to calculate the pH of the 0.001-M solution prepared with H2S.

c. Use the pC-pH diagram to calculate the pH of a 0.001-M solution prepared with NaHS.

d. Use the pC-pH diagram to calculate the pH of a 0.001-M solution prepared with Na2S.
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2. (15)a. Determine which acid-conjugate base pair should be used to buffer a solution at a pH of 7.2.

b. If CT = 10-3, what is the pH of the buffered solution after the addition of 10-4 moles of NaOH?

3. (15)Write the proton condition for the addition of the following substances to water.

a. HCl

b. NaHCO3
c. H2SO4



4. (15)a. Calculate the buffer intensity of a 10-3 M acetic acid solution at pH = 4.7, 5.7, and 8.7.

b. At which pH ( pH = 4.7, 5.7, or 8.7) is the system most vulnerable to addition of NaOH causing a large increase in pH?  Briefly explain why.

d. At what point (pH value) is the system best buffered?  Briefly explain why.

5. (15)If 30 ml of 1 M H2SO4 is added to 1 Liter of 0.1 M NaOH, what is the equivalence fraction?




6. [image: image11.wmf]pC-pH Diagram
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(20)Consider the titration curve shown below to answer the following questions.  Assume that NaOH will be added incrementally to the buffered solution.

a. Label the 3 inflection points on the graph.

b. What is the pKa of the solution?

c. What acid-conjugate base pair could have been used to buffer the solution?

d. At what equivalence fraction does the salt of the acid concentration equal CT?  What is the molecular formula for this salt?

e. In what region is the system well buffered?

f. Discuss physically what is occurring as the equivalence fraction increases from 0 to 1.

g. Briefly discuss ( (buffer intensity) in the 3 regions (-2<f<0; 0<f<1; 1<f<3) and when f = 0 and 1.


Additional Information

R = 1.987 cal/(mol (K) = 0.082 liter-atm/((K mol) = 8.31 J/((K mol)

PV = nRT
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