Applications of Aqueous
Equilibria
HH



Buffered Solutions

A solution that resists a change in
pH when either hydroxide ions
protons are added.

L1Buffered solutions contain either:

> A weak acid and its salt
> A weak base and its salt



Acid/Salt Buffering Pairs

The salt will contain the anion of the acid,
and the cation of a strong base (NaOH, KOH)

: Formula Example of a salt of the
LS (e of the acid F weak acid
Hydrofluoric HF KF - Potassium fluoride
Formic HCOOH KHCOO - Potassium formate
Benzoic C,HsCOOH NaC,H5COO - Sodium benzoate
Acetic CH;COOH NaH;COO - Sodium acetate
Carbonic H,CO, NaHCO; - Sodium bicarbonate
Propanoic HCsH50, NaC3;H50, - Sodium propanoate
Hydrocyanic HCN KCN - potassium cyanide




Base/Salt Buffering Pairs

The salt will contain the cation of the base,
and the anion of a strong acid (HCI, HNO-)

B Formula of | Example of a salt of the weak
ase .

the base acid
Ammonia NH; NH,4Cl - ammonium chloride
Methylamine CH;NH, CH3NH;3Cl - methylammonium chloride
Ethylamine C,HsNH, C,HsNH3NO3 - ethylammonium nitrate
Aniline CcHsNH, C¢HsNH3Cl - aniline hydrochloride
Pyridine CsHsN CsHsNHCI - pyridine hydrochloride




Calculate the [H*] in a solution that is 0.10
M in NaF and 0.20 M in HF. (K, = 7.2 x10-4)

@ 7.2E-4 M

B 20M _4 _ [H"][0.10]

7.2E 0.2
C 14E:3M [HY] = 1.44E73M
D) 0.20 M

@ none of these



TE:rra'rion of an Unbuffered Solution
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Titration of a Buffered Solution
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Comparing Results
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Comparing Results
Unbuffered Buffered
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<+In what ways are the graphs different?
“+In what ways are the graphs similar?



Henderson-Hasselbalch Equation
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Calculate the [H*] in a solution that is 0.10
M in NaF and 0.20 M in HF. (K, = 7.2 x10-4)

|Base]

A 7.2E*M  pH=pKa+L -
A pi =pRaxLogr a)’

0.1M
B 20M pH = —log[7.2E‘4] + log {O.ZM}

C 1.4E3M = 284> [H']=000144M

\Ey none of these



