Oxidation-Reduction Reactions

435 (a) In terms of electron trans;fer, oxidation is the loss of electrons by a substance, and
reduction is the gain of electrons (LEO says GER).

(b) Relative to oxidation numbers, when a substance is oxidized, its oxidation number
increases. When a substance is reduced, its oxidation number decreases.

439 (a) 46 (b) *4 (c) +7 (d) +1 (e) O -1 (O, is peroxide ion)

440 (a) +4 (b) +4 (c) +3 (d) -3 (&) +3 () +6

4.43  Analyze. Given: reactants. Find: balanced molecular and net ionic equations.

Plan. Metals oxidized by H* form cations. Predict products by exchanging cations and
balance. The anions are the spectator ions and do not appear in the net ionic equations.

Solve;

(a) Mn(s) + H,SO,(aq) - MnSO,(aq) + Hy(g); Mn(s) + 2H'(ag) > Mn*(aq) + H,(g)
(b) 2Cr(s) + 6HBr(ag) - 2CrBry(aq) + 3H,(g); 2Cr(s) + 6H'(aq) = 2Cr*(aq) + 3H,(g)
(c) Sn(s) + 2HCl(aq) => SnCl,(aq) + H,(g); Sn(s) + 2H*(aq) = Sn*(aq) + H,(q)

(d)  2Al(s) + BHCHO,(ag) = 2AI(CHO,),(aq) + 3H,(g);
2Al(s) + 6HCHO,(aq) = 2AP*(aq) + 6CHO, (aq) + 3H,(g)

444 (a) 2HCl(aq) + Ni(s) = NiCl,(aq) + H,(g); Ni(s) + 2H*(ag) - Ni?*(aq) + H,(g)
(b) H,S0,(aq) + Fe(s) = FeSO,(aq) + Hy(g); Fe(s) + 2H'(aq) > Fe*(aq) + H,(g)
(c) 2HBr(aq) + Mg(s) -> MgBr,(aq) + H,(g); Mg(s) + 2H"(aqg) -> Mg*(aq) + H,(q)

(d) 2HC,H,0,(aq) *+ Zn(s) -> Zn(C,H,;0,),(aq) + Hy(g);
Zn(s) + 2HC,H,0,(aq) = Zn*(aq) + 2C,H,0,7(aq) + Hy(g)

4.45  Analyze. Given: a metal and an agueous solution. Find: balanced equation.

Plan. Use Table 4.5. If the metal is above the aqueous solution, reaction will occur; if the
aqueous solution is higher, NR. If reaction occurs, predict products by exchanging cations

(a metal ion or H*), then balance the equation. Solve:

(a) 2Al(s) + 3NiCl(aq) => 2AICl,(aq) + 3Ni(s)

(b) Ag(s) + Pb(NO;),(aq) > NR P) 7%

(c) 2Cr(s) + 3NiSO,(ag) = Cr,(SO,),(aq) + 3Ni(s) l S‘-ﬁ 2

(d) Mn(s) + 2HBr(ag) = MnBr,(aq) + H,(g) ! g ,l'.
DO

(e) H,(g) + CuCl,(aq) => Cu(s) + 2HCl(aq)

o IS i,- 1 4
446 (a)  Fe(s) + CulNOy,(aq) > Fe(NOy)(aq) + Cu(s) (;;}y!.]// S

(b) Zn(s) + MgSO,(aq) = NR
(c) Sn(s) + 2HBr(aq) = SnBr,(aq) + H,(g)

(d) H,(g) + NiCl,(aq) -> NR
(e) 2Al(s) + 3CoS04(aq) > Al(SO,),(aq) + 3Co(s)



