Topic 6A - The Nature of Acids and Bases

Acids and Bases

Brognsted-Lowry

Acid: Proton Donor
Base: Proton Acceptor

HA + B - HB" + A

acid base conjugate  conjugate
acid base

Strong Acids: HCI + H,0 - H,0" + Cl [H,0'] >> [HCI]
Weak Acids: HF + HO =« H,O"+F [H,0%] << [HF]
{H'(H,0),}

Strong Bases: 0O* +H,0 ~ 2 OH [OH ]>>[0? ]
Weak Bases: NH, + H,O = NH," + OH [OH ] << [NH,]

Lewis

Acid: e Pair Acceptor
Base: e Pair Donor
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Every Lewis base is also a Bronsted base, but not all
Lewis acids are Bronsted acids, since a Lewis acid does
not necessarily contain an H-atom:
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Acidic, Basic, and Amphoteric Oxides

Acidic oxides are principally molecular compounds of
non-metals that react with water to give a Brognsted
acid:

SO, (g) + H,0 () - H,SO, (ag)
or with bases to give a salt + H,0:

- CO, (g)+ 2 NaOH (aq) -~ Na,CO, (aq) + H,0 (1)

Basic oxides are typically ionic compounds that react
with acids to give a salt + H,O:

Ca0 (s) + 2 HNO, (aq) - Ca(NO,), (ag) + H,O (1)

Metal oxides (ionic) : Basic
Non-metal oxides (molecular) : Acidic
Metalloid oxides : Amphoteric

Basic behavior:
Al,O, (s) + 6 HCI (aq) ~ 2 AICI, (ag) + H,O (1))
Acidic behavior:

Al,O,; (s) + 2 NaOH (aq) -~ 2 Na[AI(OH),] (aq)
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FIGURE 10.2 Among the oxides

of the main-group elements, acidity
tends to increase from left to right
and from bottom to top in the
periodic table. Oxygen difluoride,
however, has only weakly acidic
properties.
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