1970

A comparison of the theories Arrhenius, Bronsted and Lewis shows a progressive generalization of the acid base concept. Outline the essential ideas in each of these theories and select three reactions, one that can be interpreted by all three theories, one that can be interpreted by two of them, and one that can be interpreted by only one of the theories. Provide these six interpretations.

Answer:

Arrhenius


acid = produce H+ ions in aqueous solution


base = produce OH– ions in aqueous solution

Bronsted–Lowry


acid = proton (H+) donor; base = proton acceptor

Lewis


acid = e– pair acceptor; base = e– pair donor

Examples:

Interpreted by all three


HCl + H2O → H+(aq) + Cl–(aq)

NaOH + H2O → Na+(aq) + OH–(aq)
Interpreted by two


NH3 + HCl ↔ NH4+ + Cl–
Interpreted by only one


BF3 + NH3 → F3B:NH3
1973 

A sample of 40.0 milliliters of a 0.100 molar HC2H3O2 solution is titrated with a 0.150 molar NaOH solution. Ka for acetic acid = 1.8(10–5
(a)
What volume of NaOH is used in the titration in order to reach the equivalence point?

(b)
What is the molar concentration of C2H3O2– at the equivalence point?

(c)
What is the pH of the solution at the equivalence point?

Answer:

(a)
MaVa=MbVb

(0.100M)(40.0 mL) = (0.150M)(Vb)


Vb = 26.7 mL

(b)
acetate ion is a weak base with


Kb=Kw/Ka = 1.0(10–14/1.8(10–5 = 5.6(10–10
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[CH3COO–]eq = 0.600M –X


[OH–] = [CH3COOH] = X
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0.0600M–9.66(10–5M = 0.0599M [CH3COO–]eq

(c)
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pH = –log [H+] = –log(1.04(10–10) = 9.98

1975

Reactions requiring either an extremely strong acid or an extremely strong base are carried out in solvents other than water. Explain why this is necessary for both cases.

Answer:

Water is amphoteric and can behave either as an acid in the presence of a strong base or as a base in the presence of strong acid.

Water also undergoes autoionization.
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