Chem 315, Fall 2001
Answer sto Problem Set #6

6.1.) Under the standard conditions, permanganate can oxidize Fe2+ because of positive
potential.

Red. M rO4'(aq) + 8H+(aq) +5e? ’.N|I’}2+(aq) +4 H20(|) Eo=+1.51V;

Oxid. Fe" oy ? F&¥'a +€ Ep=-0.77V.
However, in the presence of HCI (Clions), there is a competing reaction of oxidation of
Cl to CP: 2CI? Tl + 26 Ep=-1.36 V. Addition of phosphate ion stabilizes the Fe**
ion (shifts the equilibrium to the right), making the oxidation of Fe** more favorable.
Addition of Mrf* (basic oxide), makes the reaction of oxidation of CI less favorable.

6.3.) Since two possible reactions can take place (reduction of oxygen to water and to
hydrogen peroxide), it is likely for reaction to proceed in two steps. This makes the
reaction to be slower.

6.7.) Two approaches to the same reactions are possible: redox and nucleophilic attack.
a) redox. Ox.: NOy (o) + H2O ? NOg (g + 2H" + 26

Red.: CIO™ + 2H" + 2 ? Tl(ag) + H,O
b) nucleophilic attack:
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6.8) 2x (MrO4 + 8H" +5€& ? M’ + 4 H,0) reduction
5 (H2SO3 + H,O? HSO4 + 3 H* + 2¢€’) oxidation
Overdl Rxn.: 2MnOy4 + H" + 5 H,S03 2 2 Mré* + 3 H,O + 5HSO,
pH decreases as reaction proceeds to completion: as you can see, as H* is consumed, H,O
is produced.

7.4)  Theyedlow substance is most likely the mer-isomer. The assumptions made: 1

Rxn has a dissociative mechanism, 2 all NHz groups remain in the original
positions.
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