Answer on Question #63494 - Chemistry — General Chemistry

16.80

Using data from Appendix D in the textbook, calculate [OH™] and pH for each of the following
solutions.

1) 0.12 M NaF.

2) 4.5x10°2 M NasS.

3) A mixture that is 4.8x1072 M in NaC;Hs0; and 4.5x1072 M in Ba(CzH30,),.

Solution.

1) NaF + H,O - NaOH + HF
F~+ H20 - HF + OH™
Kue = 6.2:10% pKue = 3.21

1 1
pH:7+EpKHF +§IgCNaF

pH =7 + 1/2x3.21 + 1/2xIg(0.12) = 8.15
pOH = 14 — pH = 14 — 8.15 = 5.85;
[OH] = 10585 = 1.4x10°6 M

2) NazS + H,0 - NaHS + NaOH
S+ H,0 - HS™ + OH~

NaHS + H,0 - H3S + NaOH
HS™ + H,O = H,S + OH~

H,S + Ho0 - HS™ + HY Ka,1=1.0-107; pKa1=6.99
HS™ + H,0 - S?" + H* Ka 2=2.5-1013; pKa2=12.6
Ka, 2 < Ka, 1

1 1
pH =17+ 5 PK,2 + Elg CNaZS

pH=7+1/2x12.6 + 1/2xIg(4.5x107%) = 12.63
pOH=14-pH=14-12.63=1.37;
[OH] = 10237 = 4.27x102 M

3) NaCyH30; <> Na* + C;H30,7; C(C2H3027) = 4.8x1072 M;
Ba(C2H302)2 <> Ba?* + 2C2H3057; C(C2H30727) = 2x4.5x1072 = 9x1072 M
C(C2H30;27) = 4.8x1072 + 9x107%2 = 13.8x1072 M
C2H307™ + H,0 - CH3COOH + OH-
Kcracoon = 1.74-107; pKcuscoon = 4.76

CZ H3OE

1 1
pPH =17+ 5 PK chcoon + Elgc

pH = 7 + 1/2x4.76 + 1/2xlg(13.8x1072) = 8.95
pOH = 14 — pH = 14 — 8.95 = 5.05;
[OH] = 1059 = 8.9x10°¢ M



Answer: 1) pH =8.15
[OH7] = 1.4x10°6 M
2) pH =12.63
[OH7] = 4.27x102 M
3) pH =8.95
[OH] = 8.9x10¢ M
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