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1. Buffers

| Buffers |

An acid-base buffer is a solution that resists changes in pH following the addition of relatively small

amounts of a strong acid or base. -
Example: Consider a solution of 1.0 M acetic acid.
CH3COOH (aq) + H20 gy = CH3CO0" (aq) + H30* (aq)
e Acetic acid is a weak acid - only a small percent of the weak acid is ionized
CH3COOHq | + H,0 S CH3COO0" (aq + H30* (aq)
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If a strong base was added to a solution, acetic acid will be there to neutralize the base.

If a strong acid was added, there would be no species to neutralize it.

In order for a buffer solution to be effective, EQUIVALENT CONCENTRATIONS of a weak acid and aX
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conjugate base must be in solution.

A regular acetic acid solution...
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An acetic acid buffer solution... [ C 63 C MA]



Guf:rCthOOH solution...
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Regular JH;COOH solution...

CH3COOH (aq) + H20 gy = CH3COO0" (aq) + H30* (aq
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CH3COOH (aq) + H20 gy = CH3COO0" (aq) + H30* (aq
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Consider the following pairs of solutions: Cé v
a) Circle the pairs of chemical species below that could be used to prepare a buffer solution.
b) For the pairs that you circled, write the buffer equation.
cev/ WAV WAV C3,
03 and W4NOs3 KF and HF HNO2 and ENO3 HCOOH and KiHCOO
NaHS04 and N4>S04 %03 and J%5C204 I and XaCl KH,PO, and K:HPO,4
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(Acid) Buffer Equation:

CH3COOH (aq) + H20 gy = CH3COO0" (aq) + H30* (aq

Because ... Then ... K& [ a‘\gcoo Hj
N [OHycoo” JTH307) [H30%) = "Tonyee5-)
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Or in general... W(‘\'-S
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The hydronium ion concentratiofi (and therefore the pH) of a buffer solution depends on:
1. the K, value.

2. theratio of the concentration of the weak acid to its conjugate base.

Using our acetic acid example... l b"« l . DM
CH3COOH (aq) + H20 gy = CH3COO0" (aq) + H30* (aq
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Now, let’s shift our system./ [ 3 (_\') - [ H 30 + j
We now add 0.10 mol HClto 1.0 M b olution with no volume change.
e  Would we expect the pH to (ecrease pr increase?

e Would the system shift left or right? 4 ]\

CH3COOH (aq) + H20 gy = CH3COO0" (aq) + H{O* (aq
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We now add 0.10 mol NaOH to 1.0 M buffer solutian with no volume change.
e Would we expect the pH to decrease @
e Would the system shift left of right?
_— >
CH3COOH (aq) + H20 1y =5 CH3COO0" (39) + H& (aq)
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Add 0.10M HCI Add 0.10M NaOH
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Practice. /WA - equal [ o WA ¢ Ce

Consider a 1.0 M hydrofluoric acid buffer system.
a. Whatis the equation?

WF + Ho & F- * Hgo?

b. Calculate the pH of an undisturbed system.

[Hgb*j = Ka ( L[HF;} PH z - loj (3‘6«!!0'“)
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Calculate the pH when 0.050M hydrobromic acid is added to the original buffer system.
= F- « H4 <
HF * HzD < {D

n

C.

=0.05oM

+ O‘DQQM ,’qm
—— .
|.05M 0

CHF) H= 3.4
[Hz0t )= Fa (c_p?] /__\ﬁ

-35¢p-4 (L5 « 2axi07*M

5E
d. Calculate the pH when 0.050M Mg(OH): is added to the original buffer system.
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