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REFLECTION QUESTIONS

1. When caleulating the pH of a buffer system, what quantities do you need to have?
You need the K, value for the acidic component of the buffer along with moles or molarity
values for the acidic and basic components of the system.

2. Why is it important to be working with moles or millimoles when dealing with an invader in a buffer?
These problems are actually chemical reactions happening and guantities of change of the acid
and base part of the buffer must be calculated in moles.

3. When dealing with a buffer invader problem, what other chemistry problems are these similar to?
These are similar to Himiting reactant problems.

4. Why does the pH of a buffer system not change significantly when invaded by a small quantity of
strong acid or base?
Because the invading strong acid or base is converted by one component of the buffer into the
other component of the buffer. Thus, there is not a large change in free He or 01~ ions which are
responsible for pH changes.

5. Why is it not necessary to use molarity values when calculating [[1"] for a buffer but molarity values
must be used when dealing with a simple weak acid equilibrium expression?
Buffer calculations have a ratio of acid 1o base and the volume values used in molarity
calculations cancel out in the calculation. In an equilibrium expression, these volumes do not
cancel out and moelarity must be used.

6. Why does the pH = pKa at the ¥ equivalence point in the titration?
At the ¥ equivalence point, there are equivalent moles of acid and hase component in the
buffer. Therefore the ratio of acid to base is 1 and [H*] = K. Thercfore, pH = pK.

7. Look back at problems 2(b) and 2(c). What did you have to do differently in the problems?
The Ka of the acidic component of the butfer was given directly for 2(b), but only the K, for the
basic component was given in 2{c). Therefore, a K, value had to he caleulated in 2(¢) in order to
calculate the pH.

8. When creating a buffer, what is the most important factor in the pH of the system?
The value of the Ka is the most important factor to setting the pH. You want the pK, to be as
close as possible to the desired pH,

9. When creating a buffer, what is the most important factor in the capacity of the system for handling
invading acid or base?

The quantity of acid and base components in the buffer determines the capacity of the system
for handling invaders.
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AP Problems

1993 Q1
CH5sNH; + H,O < CHgNH3+ +OH

Methylamine, CH;NH,, is a weak base that reacts according to the equation above. The value of the
ionization constant, Ky, is 5.25 x10™, Methylamine forms salts such as methylammonium nitrate,
(CH;NH; )(NO3).

(b) Calculate the pH of a solution made by adding 0.0100 mole of a selid methylammonium nitrate to
120.0 milliliters of a 0.225-molar solution of methylamine. Assume that no volume change occurs.

126.0 mL* 0225 M = 27 mmo! CHzNH: 1 point for caicutating moles of CHaNH: or
or molarity of CHsNH-

00100 mol / 0.120 L = 0.0833 M CH:NH3* I i .
1 point for substituting molarity or moles values

_noxipmt £.90%10-11 correctty.

10 mmol CHzNH;*
27 mmol CH3;NH,

K= 5.25%10~% .
1 point for correci pil

[H] = 1.90x107"

[H*] = 7.04x10712
pH = -log{7.04x10-12) = 11,15

{c¢) How many moles of either NaOH or HCI (state clearly which you cheose) should be added to the
' solution in (b) to produce a solution that has a pII of 11.00? Assume that no change in volume
OCCurs,

HCl must he added. 1 point for identifyving compound ta be added
' (consistent with piH value from (b}).

H*] = 107110 = 1.0x 1074 .
[H] 1 point for correct number of moles.

L0x1071 = 1.90x 10711 |10t xj
' T 27 — x
0.896 = [10 +;r]
N ET

1421 — 0.526x = 10 + x
421=1526x%
¥ = 2,75 mmol = 0,00275 moles HC!

(d) A volume of 100. milliliters of distilled water is added to the solution in (¢). How is the pH of the
solution affected? Explain.

cz—i;NHg"J ) : :
———=| ratio does notc :
CHLNH, atio does not change in this

buffer solution with dilution. Therefore, there is
no effect on pH.

1 point for correct answer with a valid

The { _
explanation.
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