Complete and balance the following equations.

1. Pb(OH)s*(aq) + ClO'(ag — PbOsy) + Claq basic solution
)

: — Ct
Pb(OH)>* ——s PbO, clo
Pb(OH);>* — PbO, + 2H,0 clo =™ CI + H,0
Pb(OH)> — PbO, + 2H,0 2H* + CIO = CI + H,0
Pb(OH)> =+ PbO, + 2H,0 + 2e 2e- + 2H* + CIO ™ CI' + H,0

Pb(OH)* — PbO,+ 2H,0 + 2¢
2e-+ 2H" + CIO ey CI- + H,0
Pb(OH);* + 2H* + CIOC — PbO, + CI + 3H,0
20H + Pb(OH)# + 2H* + CIOC = PbO, + Cl + 3H,0 + 20H

Pb(OH)s* + 2H;0 + CIO et PbO, + CI' + 3H,0 + 20H

Pb(OH)42'(aq) + ClO'(acﬂ — PbOz(s) + C"(aq) + HzO(l) + ZOH'(aq)




2. TI:0xs) + NH:0Hag — TIOH,) + Nag basic solution

T1,0; ==t TIOH NH,OH —* N,
T1,0; = 2TIOH 2NH;,0H —* N,
T,0; = 2TIOH + H.0 2NH,0H —* N, + 2H,0
4H* + T1,0; ——p 2TIOH + H.O 2NH,OH = N, + 2H,0 + 2H*
4e + 4 H* + TI,03 = 2TIOH + H;O 2NH,O0H =—* N, + 2H,0 + 2H' + 2¢

4e +4 H" + T,0; = 2TIOH + H,0

2NH,O0H =——b N,+2H,0 + 2H" + 2¢" multiply by 2 to balance electrons

4e +4 H* + TI;,0; —» 2TIOH+ H,0
4NH;OH =% 2N, +4H,;0 + 4H" +4¢

4NH,0H + TI,0; —» 2TIOH + 2N,+ 5H,0

4NH;0OH(2q + TI;03s) = 2TIOHsy + 2Nz + 5H20()




3. Crz07"(aq) + CH3OHag) — HCOzHiaq + Cr* . acidic solution

szOy'z(aq)__. Cr+3(aq) CH;OH =—% HCO:H
Cr 207'2(aq) —h 2Cr +3(aq )

Cr 207'2(3(, )__" 2Cr +3(aq ) + 7H,0

14H* + szOr'z(aq) —ly 2Cf+3(aq) + 7H,0

6e + 14H* + szOfZ(aq)_. 2 Cf+3(aq) + 7H,0

H,O0 + CH;O0H = HCO,H
H.O + CH;OH =—* HCO,H + 4H*
H,O + CH;O0H =——*HCO;H + 4H" + 4¢

6e + 14H* + Cr,07%y) =%  2Cr3u, + TH,0 multiply by 2 to balance electrons
H,O + CH;OH =—» HCO;H + 4H" +4¢e" multiply by 3 to balance electrons

12e + 28H* + 20r207'2(aq) — 4Cf+3(aq) + 14H,0
3H,0 +3CH;0H = 3HCO.,H + 12H* +12e"

16H" + 20!’207'2(3(;) +3CH,0H =% 3HCO;H + 4Cf+3(aq) + 11H,0

16H+(aq) + 2Cf207'2(aq) + 3CH3OH(aq) —_— 3HC02H(aq) + 4Cf+3(aq) + 11H20(1)




4. MnO4ag) + Clay —»  Mn® s + Clyg acidic solution

MnO; oy ——» Mn*?y, Cliag ¥ Clyy
2CI =—— Clg(g)

Mn04'(aq) —l Mn+2(aq) + 4H20
8H* + MnOy g —b Mn*%,, + 4H,0 2CI = Clyy + 2e-
5¢  + 8H* + MnO; gy =—d Mn*’, + 4H,0

5¢ + 8H" + MnOj zq =% Mn*?,, + 4H,0 multiply by 2
2CF =% Cly, + 2e- multiply by 5

10e + 16H* + 2MnO;ng— 2Mn*’, + 8H,0
10Ct =+ 5Cl, )+ 10e-

16H" g + 2MNOs(ag +10CH o) —>  2Mn*2%uq + 8H20y + 5Clyg

5. NOziag + CriOr ey —® Cr¥uq + NOsay acidic solution

Cr2077ag=—— Cr"’ag
Cf207'2(aq) —02Cr+3(aq)
Cr207'2(aq) —-.20f+3(aq) + 7H,0 H,O + NOQ'(aq) — NOg'(aq)

14H* + szOr'z(aq)_. ZCI'+3(aq) + 7H,0 H,0 +N02'(aq) —p NO3'(aq)+ 2H*
6e + 14H" + szOr"?(aq)——.ZCf+3(aq) + 7H,0 H,O + NOQ'(aq) —l) NOg'(aq)+ 2H* + 2e-

NO;(zgy = NOz

6e + 14H" + Cry07%ag=—> 2Cr3u, + 7TH,0
H:O + NOQ'(aq) —lp NOg'(aq;+ 2H* + 2¢e multiply by 3

6e + 14H* + szsz(aq)—’zcr"s(aq) + 7H,0
3H,0 + 3N02'(aq) —lp 3N03'(aq)+ 6H + 6e

8H+(aq) + Cf207'2(aq)+3N02'(aq) —l 2Cf+3(aq) + 4H2O(D +3N03'(aq)




6. 10’y + g —» Cragy + 105 acidic solution

Cr207%(aq) et C1a) [ (aq) =t 105" aq)

Cr2077(2) et 2C1 5
Cr207-2(aq)_. 2Cr +3(aq) + 7H,0
14H* + szOf‘?(aq) _—’2Cf+3(aq) + 7H,0
6e + 14H* + Cr207'2(aq; —.20f+3(aq) + 7H,0

3H;0 + [aq) b [05(aq)
3H,0 + l'(aq)_.lO:,"(aq) + 6H*
3H,0 + l'(aq) ——.lO:{(aq) + 6H* + 6e-

6e + 14H* + Cl’zOfZ(aq)_D 2Cf+3(aq) + 7H,0
3H,0 + l'(aq) —DIO:,"(aq) + 6H" + 6e

8H* + Cl’zo;r'z(aq) ok l'(aq)_. ZCf+'?(aq) + 4H,0 +IO3-(aq)

8H+(aq) * Cf207'2(aq) + Fag —* 2Cf+3(aq) + 4H>0¢) + 103 (ag




7 MOiwy * Brag —® MnOzy + BOsimy (lnsic)

Brg —+ BrOsug
3H,0 + Br(aq) E—) BrO;,'(aq,
3H,0 + Bf'(aq) ——ll Bf'03'(aq) + 6H*
3H,0 + Bf'(aq) — Bro:,v'(aq) + 6H" + 6e

MnOys g =——b MnOyy
MnO.;'(aq) —l MnOQ(s) + 2H,0
4H* + MnO,;'(aq)-—D Mn02(s) + 2H,0
3e + 4H* + MnO4'(aq) —l) MnOz(s) + 2H,0

3e + 4H* + MnOyszq) =® MnOy + 2H,O0 multiply by 2
3H,0 + Br(aq) —l Bfo:{(aq) + 6H* + 6e

6e  + 8H" + 2Mno4-(aq) p— P Mn02(5) + 4H,0
3H,0 + Bf(aq) —l Bro:f(aq) + 6H* + 6e
2H* + 2MnOy (aq) * Braq) =% 2 MNOys + H,0 + BrOs )

20H + 2H* + 2Mn04'(aq) + Br(aq)__. 2 MnOQ(S) + H,O+ Bro:;'(aq) + 20H

2H,0 + 2MnO4'(,.,q; + Br'(aq; —l D Mn02(5) + H,O+ Br03'(aq; + 20H

H,O + 2Mn04'(aq) + Br(aq) —_— 2 Mno;g(s) L Br03'(aq) + 20H

Hzom + 2Mn04'(aq) + Bl"(aq) — 2 MﬂOz(s) + BI’Os'(aq) + ZOH'(aq)




