Calculating K;, from Solubility

The molar solubility of CaF, at 35°C is 1.24x1073 M.
(a) What is the solubility of CaF, in g/L? A: 0@68g/L
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Calculating Solubility from K,

The K, for LaF; is 2.0x10719.
(a) What is the molar solubility of LaF; in water? A: 9.3x10M

LaFoo == La* caey + 3F (a6
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(b) What is the solubility in g/L? A: 1.8x103g/L
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Common-lon Calculations

1. Calculate the pH of a solution containing 0.085M
nitrous acid (HNO,; K, = 4.5x10%) and 0.10M potassium
nitrite (KNO,).
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2. The K, of Mn(OH), is 1.6x10°13. Calculate the molar
solubility of Mn(OH), in:

a.) water A: 3.4x10°5M

b.) A solution that contains 0.020M NaOH A: 4.0x10°M

c.) Compare the solubility of Mn(OH), in these solutions

A: 85,000 times more soluble in water |
Mn(OH), = Min*Trad) + A0H (aQ)

(a) K%P'z [x][g;{]g: Llex1O™"3 X nY

fi?(; = [LXxI0™H
L,I
= (4. omo‘”) fa xi0”"m) .

p 0.02M t.&X

(o) Kep= [X1[06.02D% = LLx10™

Loy - Lo X0

q.oyx1o™ L{QXIO_

(@) BUROTM o 40 Fumen mnou SOkl N WO
ToRCM 55, Hnon™0.020M N

49



3.) How much is the solubility of lead (Il) chloride
changed in the presence of 0.85M NaCl? K,, = 1.6x10~

'!7\3(‘,\?_ s == ?b2+gaQ) + ACL (aQ)
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Effect of pH Calculations

Calculate the solubility of Mg(OH), (one of the ingredients
in the antacid Maalox) in grams per liter when buffered at
pH: (@) 12.50; (b) 7.00 A:a.)7.01x107g/L; b.) 7.00x104g/L

Ksp of Mg(OH); = 1.2 x 10°'!; MM Mg(OH), = 58.32 g/mol

My(ow), = My~ *+ 20T - i’

K AX
(&) pH=1250 pOH= M-1356=15 (k) pH=T pOtt=14-7=72.00"
[oH-) = 16~"% « 5 x16™M [on= 1077 = [.eoxI0™ M
‘W'.l 'Wg
Ksp= [X3 L3167 2% Ksp = 12 X167 GO [100%107 +2K\
LA 167" 7 [X) m.ag»g,(moﬂ LA X0 = G106 X107
m_q Qq&ay/;o-u anio® - GALLo0 1)

oo 167" L.opxio™

X = !.27&!()3526r )(5%‘%

L o]

52



Complex lon Formation & Solubility

1. Determine the equilibrium constant for the reaction:
Agl(s) + 2CN(aq) == Ag(CN),(aq) + I'(aq)
Ksp Agl = 8.3x1077; Kf Ag(CN), = 1x107!

A%I(SS ? A%/VCCLQ + I-(QQ3 KSP, 83X10—m
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offnot

A: 8x104
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Complex lon Formation & Solubility

2. Calculate the molar solubility of zinc carbonate at 25°C
in (a) pure water and (b) 1.0M NH3 A: (@) 3.7x106M
Ksp=1.4x101"; K¢ = 4.1x108 for Zn(NH3)42*  (b) 7.6x107?M
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Prediction of Precipitation

1.)If 2.00mL of 0.200M NaOH are added to 1.00L of
0.100M CaCl,, will a precipitate form? A: no precipitate will form

- Precipation wi sacus :
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Prediction of Precipitation

2.) How many grams of solid K,SO, (174.3g/mol) would
need to be added to 50.0mL of a 0.0010M Ca(NOs),

solution in order to (a) start precipitation and (b)
precipitate 99% of the calcium? recyprak
v v P

oSOy t CalNGg), —> AKNO3 + CalQy
(0304 = Ca™an) +304% gy Ksp= 91 x16™°
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Prediction of Precipitation

2.) How many grams of solid K,SO, (174.3g/mol) would

need to be added to 50.0mL of a 0.0010M Ca(NOs),
solution in order to (a) start precipitation and (b)
precipitate 99% of the calcium?
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Selective Precipitation

A solution contains 0.050M Mg4*and 0.020M Cu?*. Solid

NaOH is added to the solution. K, Mg(OH), = 1.8x10";
Ksp Cu(OH), = 4.8x1020

(@) Which ion will precipitate first? A: cuz-
Cu(OH\a H%COH)‘:
4.6 110720 c¢ LEXI6™

(b) What concentration of OH" is necessary to begin

precipitation of each cation. A: Cu22+ needs 1.5x1o-?5|v|
CulOH), cd = Co*frag) + 208 ~(ad) Mg<* needs 1.9x10~M

0.020M X Mg (OH)y 0 = Mq™caey + 204 cag)
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Ksp - [0.3(0H°) (ap- [MgAEOH
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