CHE152
Lab #10 Precipitation & Complexation of Silver lon

1.
H 12+
[Ni#] = 0.020 mol NiCl, « 1 mol |\!I « 100.0 mL ~0.018, M
L 1mol NiCl, 110.0 mL
. .
[COZ]= 0.28 mol Na,CO, « 1 mol CO; « 10.0 mL ~0.025, M
L 1mol Na,CO, 110.0mL

Q = [0.018,5][0.025,¢] = 4.6 x 10%; Q > K_;; NiCO, will ppt.

NiCO,(s) = Ni*(ag) + CO3 (aq)

I 0.018,4 0.025,5

C -0.018,4 -0.018,4

I 0 0.007,,

C +X +X

E, X 0.007,, + x
E ~ 0.007,,

K., =[Ni*][CO? ]=1.3x107 =[Ni**]0.007,,; [Ni*]=1.,, x10° M
0.018,, mmol Ni* ,110.0mL _ 1mmol NiCO,

—— = 2.0 mmol NiCO,
mL 1 1 mmol Ni~
2. (a)
H 12+
[Ni#] = 0.020 mol NiCl, « 1 mol |\!I « 100.0 mL _0.016,, M
L 1mol NiCl, 120.0 mL
2-
[COZ]= 0.28 mol Na,CO, « 1 mol CO; « 10.0mL _ 0.023,, M
L 1mol Na,CO, 120.0 mL
[NH,] = 15.0 mol NH, « 10.0 mL _125M
L 120.0 mL

Ni*(ag) + 6NH;(aq) <=  [Ni(NHy)]*" (aq)
0

| 0.016,; 1.25

C - 0.016¢, - 6(0.016,) + 0.0164;,

I 0 1.15 0.0164;,

C +X +6X -X

E, X 1.15 + 6X 0.016, - x
E ~1.15 ~ 0.016,

.= [[N%NH3)6]ZQ] =55x10° = _02'01667 = [Ni*]=13 x10" M
[Ni“"][NH,] [Ni“"](1.15)
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[Ni(NH,)J** = 0.016,, M; [NH,] = 1.15 M

(b)
Q =[1.3, x 10*1][0.023,,] = 3.1 x 10™; Q < K,; NiCO, will not ppt. NH, dissolves all of it.

3.
(a) _ ,
[Ni] = 0.020 mol NiCl, « 1 mol |\!I « 100.0 mL ~0.015, M
L 1mol NiCl, 130.0 mL
-2
(5] = 1.30 mol Na,S « 1mol S « 100mL _ 0.100 M
L 1mol Na,S 130.0 mL
[NH, ] = 15.0 mol NH, « 10.0 mL 115, M
L 130.0 mL

Q = [Ni*][S*]= 1.3, x 10" x .100 = 1.3, x 10™* Q > K,; NiS will ppt.

NiS(s) = Ni*(ag) + S%(aq)

I 0.015,4, 0.100

C - 0.01544 - 0.015,

I 0 0.084,,

C +X +X

E, X 0.084,, +x
E ~ 0.084,,

K, = [Ni*][S*] = 4.0 x 107 = [Ni2"] 0.084c,; [Ni*] = 4.7,, X 10%° M

(b)
12+ -
0.015,, mmol Ni « 130.0 mL « 1 mmol N_lZS _ 2.0 mmol NiS
mL 1 1 mmol Ni“*
()
H 2+ H 2+
. — [[NIS—\IHS)G] 6] — 55 X108 — [[NI(NJ:)3)6] ] -
[Ni*"][NH,] (4.7,; X1077)(1.15,;)

[[Ni(NH,),]*']1=6.1x10" M



