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11-24. 1. With metal ion indicators

2. With a mercury electrode

3. With an ion-selective electrode
4

With a glass electrode
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11-39.

Total standard Ba2* + Zn2* added to the sulfate was (5.000 mL)(0.014 63 M
BaCly) + (1.000 mL)(0.01000 M ZnCly) = 0.083 15 mmol. Total EDTA
required was (2.39 mL)(0.009 63 M) = 0.023 0, mmol. Therefore, the original
solid must have contained 0.083 15 - 0.023 0 = 0.060 13 mmol sulfur (which
made 0.060 13 mmol sulfate that precipitated 0.060 13 mmol Ba?*). The mass of
sulfur was (0.060 13 mmol)(32.066 mg/mmol) = 1.92g mg. wt% S =100 x
(1.92g mg S/5.89 mg sphalerite) = 32.7 wt%. Theoretical wt% S in pure ZnS =
100 x (32.066 g S/ 97.46 g ZnS) = 32.90 wt%.
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11-16.

Cu?* + Y4 & CuY? Ke = 101878 = 6.0; x 1018
oyd- = 0.81 at pH 11.00 (Table 11-1)
For Cu?* and NH3, Appendix [ gives log By = 3.99, log B2 = 7.33, log B3 = 10.06,
and log Bg = 12.03. Therefore, B; = 9.8 x 103, B2 = 2.1 x 107, B3 = 1.15 x 1010,
and B4 = 1.07 x 1012,

1
A€ = THB1(1.00) + B2(1-00)2 + B3(1.00)3 + B4(1.00)% ~
Ki = ayd- Kp = 4.83x 1018
Kf = ay4- acy2r Kr = 4.5, x 106

9.2y x 10-13

Equivalence point = 50.00 mL
(a) At 0 mL, the total concentration of copper is Ccy2+ = 0.001 00 M and
[Cu2¥] = acye+ Copzt = 923 x 10°16 M = pCu?* = 15.03




