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(1) . \u
a) What is the pH of an aqueous solution that is 0.551 M phenol an(ﬂ} 377 sodium
phenolate?

b) Explain your answer in part a, \"‘ — "“‘“f

¢) What will be the pH of the solution in part a after 0.100 mol of HCI gas is
dissolved in 1,00 L of the solution? Assume the volume of the solution does not
change,

d) Explain your answer in part c.

¢) What will be the pH of the solution in part a after i} 125 mol of solid KOH is
dissolved in 1.00 L of the solution? Assume the volume of the solution does not
change.

f) Explain your answer in part e, ‘

g) How many grams of HCI can be dissolved in the original solution (part a) while
still being considered a buffer? This is called buffer capacity.

h) The assumption is made in parts ¢ and e that the volume of the resulting solution
does not change. While this is a reasonable assumption, what does happen to the
volume when either HCI or NaOH is added? Explain.
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(2) Some liquid household bleaches are about 5% by weight aqueous
solutions of sodium hypochlorite, NaOCl, which completely dissociates
to its ions in the solution. Hypochlorous acid, HOCl,,, has a pK, of 7.5.

(a) What is the molarity of sodium hypochlorite in bleach? Show how you
get your answer.

(b) Write the reaction that hypochlorite anion, ClO"(,, undergoes with
water. Write the equilibrium constant expression for this reaction. What is
the usual symbol we use to designate the equilibrium constant for a reaction
like this? What is the numeric value of this equilibrium constant? Explain
your reasoning.

(c) What is the pH of a liquid bleach solution? Explain.

(d) If you wish to change the pI of bleach solution to 6.5, should vou add
sodium hydroxide or hydrochloric acid? Explain your reasoning,

(e) What is the ratio of the conjugate base to the conjugate acid in a bleach
solution whose pH has been adjusted to 6.5 Explain.
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