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Worksheet 2 Notes






Dr. Richard Nafshun

1.
What is the autoionization of water?  Give the reaction.


H2O (l) + H2O (l) ↔ H3O+ (aq) + OH- (aq)
Kw = 1.0 x 10-14 = [H3O+][OH-]

2.
Which of the following has the LOWEST pH?  Which of the following has the HIGHEST pH?  1.50 M benzoic acid, 1.50 M chloroacetic acid, 1.75 M benzoic acid, or 1.75 M chloroacetic acid.  Why?


LOWEST pH is 1.75 M chloroacetic acid (greatest Ka—meaning greater [H+] generated and higher concentration).


HIGHEST pH is 1.50 M benzoic acid (lowest Ka—meaning greater [H+] generated and lower concentration).

3.
Determine the pH, pOH, [H+], and [OH-] of 0.1000 CH3COOH (aq).  Determine the pH, pOH, [H+], and [OH-] of 0.02500 KOH (aq).


Determine the pH, pOH, [H+], and [OH-] of 0.02500 Ba(OH)2 (aq).
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4.
Is 1.00 M C6H5COOH (aq) plus 1.00 M C6H5COONa (aq) a buffer system?  Explain.  Is water a buffer system?  Is 1.00 M CH3COOH (aq) plus 1.00 M C6H5COOH (aq) a buffer system?  Is 0.50 M C6H5COOH (aq) plus 1.00 M C6H5COONa (aq) a buffer system?
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5.
Determine the pH of a buffer system that is 1.00 M CH3COOH (aq) and 1.00 M CH3COONa (aq).
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6.
Determine the pH of a buffer system that is 3.00 M CH3COOH (aq) and 1.00 M CH3COONa (aq).  Is this pH what you expected compared to the pH in Question #5?
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7.
Determine the pH of a buffer system that is 1.00 M CH3COOH (aq) and 3.00 M CH3COONa (aq).  Is this pH what you expected compared to the pH in Question #5?
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8.
Which buffer system has the LOWEST pH?  Why?


(A) 0.50 M C6H5COOH (aq) and 0.50 M C6H5COONa (aq)


(B) 1.00 M C6H5COOH (aq) and 0.50 M C6H5COONa (aq)


(C) 0.50 M C6H5COOH (aq) and 1.00 M C6H5COONa (aq)


(A) has equal concentrations of acid and base.


(B) is acid heavy—lowest pH.


(C) is base heavy—highest pH.

9.
The pH of NaCl (aq) is: 7, less than 7, or greater than 7?


The pH of NH4NO3 (aq) is: 7, less than 7, or greater than 7?


The pH of C6H5COONa (aq) is: 7, less than 7, or greater than 7?  Write two reactions:  one for the dissociation of C6H5COONa and one responsible for your pH selection.
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10.
Discuss H+, H3O+, and H9O4+.


Argh!  All represent the same idea...  a solvated proton.

11.
The following reaction occurs in water solution:  CO32- + H2O  (  OH- + HCO3-.

Which REACTANT species behaves as an acid in this reaction? H2O.

Which PRODUCT species is the conjugate base of H2O?  OH-.

12.
Determine the pH, pOH, [H+], and [OH-] of 0.500 M benzoic acid (Ka in text).  Which is greater, pH or pOH?  Explain.  Which is greater, [H+] or [OH-]?  Explain.


pH is lowest (acidic solution).  [H+] is greatest (acidic solution).

13.
Sketch a titration curve for the titration of 0.10 M HCl (aq) with 0.10 M NaOH (aq).  Indicate the pH at 0.00 mL of NaOH added and at the equivalence point.

14.
Which is a stronger acid, CH3COOH or HCOOH?  Why?


HCOOH is stronger than CH3COOH— HCOOH has a greater Ka.

15.
Determine the pH, pOH, [H+], and [OH-] of 0.500 M ammonia (Kb in text).  Which is greater, pH or pOH?  Explain.  Which is greater, [H+] or [OH-]?  Explain.

[OH-] = 0.0030 M

pOH = 2.53

pH = 14 – pOH = 14 – 2.53 = 11.47

[H+] = 10-pH = 10-11.47 = 3.33 x 10-12 M

You can check to see that [H+][OH-] = 1.0 x 10-14
16.
I encountered the following problem in ChemSkill Builder:  Given the following:

Reaction



Ka value
HSO4- + H2O  (  H3O+ + SO42-

1.2E-2

HC2H3O2 + H2O  (  H3O+ + C2H3O2-
1.8E-5

H2S + H2O  (  H3O+ + HS-


1.0E-7

Based on the Ka values shown above, which ion or molecule in the reactions is the STRONGEST?

HSO4-

HC2H3O2

H2S

H3O+

H2O


The correct answer is H3O+.  Explain.

H3O+ is the strongest acid because the others have lower Ka values (they are weaker acids).

_1016402860.bin

_1016403277.bin

_1016403494.bin

_1016403651.bin

_1016403008.bin

_1016402548.bin

