8. CLASSIFYING SUBSTANCES AS ACIDIC BASIC OR NEUTRAL.

o the hydrolysis of salts of weak acids and weak bases can be represented
using equations; the Brgnsted-Lowry model can be applied to explain the
acidic, basic and neutral nature of salts derived from bases and
monoprotic and polyprotic acids

8a. lons you should know.

Below is a table of common ions classified as either acidic basic or neutral.
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*Some anions derived from polyprotic acids (e.g. HCO; and HPOZ") are basic.

Worked example 1 - Is ammonium chloride an acidic, basic, or neutral salt?

e Step 1-The salt dissociates into it's constituent ions
NH4Cl = NHa* (aq) + CI* (aq)
e Step 2 - Consider the hydrolysis reaction of each of the ions
e Cl*does not undergo hydrolysis
e NHs" undergoes the following hydrolysis reaction

NH4Jr + Hzo <~ NHs + |“|3O+

-

- Therefore...the salt is acidic (when dissolved in water)

Worked example 2 — Is potassium ethanoate an acidic, basic, or neutral salt?

e Step 1-The salt dissociates into it’s constituent ions
KCH3COO = K*(aq) + CH3COO (49
e Step 2 - Consider the hydrolysis reaction of each of the ions
e K*does not undergo hydrolysis
e CHsCOOY undergoes the following hydrolysis reaction
CH3COOY + H,0 ¢> CH3COOH + OHY

Therefore...the salt is basic. (when dissolved in water)
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8b. Justifying pH of ions when told if it’s acidic basic or neutral.

Worked example 1 - NH4F is a neutral salt, use chemical equations to explain this
observation.

e Step 1-The salt dissociates into it’s constituent ions
NH4F - NHg* (ag) + F:“'(aq)

e Step 2 - Consider the hydrolysis reaction of each of the ions

o F¥ undergoes the following hydrolysis reaction
FI- + H,0 ¢ HF + OHY

e NHg* undergoes the following hydrolysis reaction

NH4+ e HzO &~ NH3 + H3O+
Therefore...

Both hydrolysis reactions must occur to similar extents resulting in equal quantities of H3O*

and OH' being produced...thus the resulting solution is neutral.

Worked example 2 — NaH,PO4is an acidic salt, use chemical equations to explain this

observation

e Step 1-The salt dissociates into it’s constituent ions
NaH2POs > Na* 2 + HaPO4 (ag)

o Step 2 - Consider the hydrolysis reaction of each of the ions
e Na*does not undergo a hydrolysis reaction
e H2PO4" can act as both a proton donor and a proton receiver.
(1) HoPO4Y + H,0 ¢ HPOsZ  + Hs0*
(2) HaPOsY + H,0 ¢ H3PO4 + OHY

Therefore...

Since the salt is said to be acidic we assume that the 15 hydrolysis reaction occurs to a great
extent (i.e. larger K value) than the 2". In other words H2PO41 has 3 greater tendency to act a
proton donor than to act as a proton receiver. Therefore the [H30*] will be greater than the

[OH*]
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CHEMISTRY

Exercise:
By examining the nature of the ions decide whether the following ionic salts
would be acidic, basic or neutral in aqueous solution. Explain your answers

with the aid of a diagram and a HYDROLYSIS reaction.

1L NaHSO,

2. Kdl

3. NaCHsCOO

4. NH.Cl1

5. NazSO4

6. N}LCHEQOO (hard)
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1. Explain why the salt of a strong acid and a strong base yields a neutral solution. .
ot cdvewna boset predleace (enms  tin n  coonplete, .
2. Explain why the salt of a strong acid and a weak base yields an acidic solution. |
|
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indicator neutral - |
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