. A saturated solution is at equilib-

rium and contains the maximum
concentration of solute. But the
actual concentration of dissolved
solute may be high or low,
depending on the solubility.

. soluble: greater than 1 g/100 g
water; insoluble: less than

0.1 g/100 g water; slightly
soluble: between these limits

. lon concentration is very low.
. If the ion product is less than

Ky, the solution is unsaturated

~ and precipitation will not occur.

If the ion product is greater than
K., precipitation will occur until
the ion concentrations decrease

to equilibrium values.

L 714x 1071
La.11x10"° b, 5.06x 107
. 2.8 x 1073 mol/L

.a. 7.1 x 1077 mol/L
b. 6.3 x 107" mol/L

. a. PbSO,(s) —
Pb?*(aq) + SO3(aq)
b. K., = [Pb?*][505]

.7.69 x 107

. 3.1 x 107" mol/L

. No precipitate will form.

. A precipitate of AgCl will form.

. A precipitate of Fe(OH); will
form.

. a. CaC0s(s) —=
Ca’*(aq) + CO%(aq)

b. K., = [Ca?*][ CO37]
. 1.3 x 10726 mol/L: 8 ions
16
.5.2 %107 mol/L
. 8.7 x 10~% mol/L

. The solubility is 6.1 x 1078 mol/L,
The fluoridation produces a

" CHAPTER REVIEW

. Use the K, values given in Table 3 to evaluate
the solubility of each of the following in moles
per liter.

a. AgBr
b. CoS

. Complete each of the following relative to
the reaction that occurs when 25.0 mL of
0.0500 M Pb(NOs3), is combined with 25.0 mL
of 0.0400 M Na,SO, if equilibrium is reached
at 25°C.

a. Write the solubility equilibrium equation at
25°C.

b. Write the solubility equilibrium expression
for the net reaction.

. The ionic substance T;U, ionizes to form T+
and U* ions. The solubility of T;U, is 3.8 x
10719 mol/L. What is the value of the solubility
product constant?

. A solution of Agl contains 2.7 x 1079 mol/L Ag*.
What is the maximum I~ concentration that can
exist in this solution?

. Calculate whether a precipitate will form if
035 L of 0.0044 M Ca(NOs3), and 0.17 L of
0.000 39 M NaOH are mixed at 25°C. (See Table 3
for K, values.) (Hint: See Sample Problem D.)

. Determine whether a precipitate will form if
1.70 g of solid AgNO; and 14.5 g of solid NaCl
are dissolved in 200. mL of water to form a
solution at 25°C.

. 1f2.50 x 107 g of solid Fe(NO,), is added to
100. mL of a 1.0 x 10~* M NaOH solution, will a
precipitate form?

MIXED REVIEW

38. Calcium carbonate is only slightly soluble in
water.
a. Write the equilibrium equation for calcium
carbonate in solution,
. Write the solubility product constant expres-
sion, Ky, for the equilibrium in o snturnted
- solution of CaCO,, el

. Calculate the equilibrium constant, K, for the

following reaction at 900°C.

Hy(g) + CO,(g) &= H,0(g) + CO(g)
The components were analyzed, and it was fourn
that [H,] = 0.061 mol/L, [CO,] = 0.16 mol/L,
[H,0] =0.11 mol/L, and [CO] = 0.14 mol/L.

. A solution in equilibrium with solid barium

phosphate is found to have a barium ion conceii:
tration of 5.0 X 10 M and a K, of 3.4 x 10"
Calculate the concentration of phosphate ion,

. At 25°C, the value of K is 1.7 x 10713 for the (]

lowing reaction.

2N,O(g) + O,(g) == 4NO(g)
It is determined that [N,O] = 0.0035 mol/L and
[O,] = 0.0027 mol/L. Using this information, Wil
is the concentration of NO(g) at equilibrium?

. Tooth enamel is composed of the mineral

hydroxyapatite, Cas(PO,);0H, which has a &
of 6.8 x 107". The molar solubility of hydroxy-
apatite is 2.7 x 10~ mol/L. When hydroxya-
atite is reacted with fluoride, the OH™ i3
replaced with the F~ ion on the mineral, {orii-
ing fluorapatite, Cas(POy)sF. (The latter I8 i
er and less susceptible to cavities.) The &, ul
fluorapatite is 1 x 1070, Calculate the nm{a!‘ i
ubility of fluorapatite in water. Given youi ¢al
culations, can you support the fluoridation of
drinking water?

. Determine if a precipitate will form whe

0.96 g Na,CO5 is combined with 0.20 g il
in a 10. L solution (K, = 2.8 x 10°"), ‘

sp

. For the formation of ammonia, the equilibriig

constant is calculated to be 5.2 x 10" at 28
After analysis, it is determined that [N, = 28
and [H,] = 0.80 M. How many grams of

are in the 10. L reaction vessel at equilibtis
Use the following equilibrium equation.

Na(g) + 3H,(g) &==2 ZNELQ@ A
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