
1-20 0.1 M

NaCl NH4NO3 10 4  M

AgCl BaSO4

10 4 10 1 M CaSO4 MgCO3

1-2

10 4 M

10 1 M
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CaSO4

  S2

1 2
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Tl
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1-2

Ag Pb2 H2SO4

HCl K2CrO4 AgCl

Ag2CrO4 1-21

K2CrO4

Ag2CrO4 HCl AgCl

1-2 1-2

(1) Ba(NO)3

 (A) NaOH (B) K2SO4 (C) NH4NO3 (D) KBr (E) NaCl

(2) 

 (A) CaSO3  (B) BaCrO4 (C) Cu(OH)2

 (D) K2CrO4 (E) HgCl2

(3) SO4
2 Cl

  (1) (B) (2) (A)(B)(C)
 (3)  Ba(NO3)2 AgNO3 Ba(NO3)2 Ba2 SO4

2

Cl AgNO3 Ag Cl
SO4

2

Ag
Pb2  

H2SO4(aq)

HCI(aq)

K2CrO4(aq)
PbSO4

AgCl Ag2CrO4
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2

solubility equilibrium BaSO4

1-29

BaSO4(s)    Ba2 (aq) + SO4
2 (aq) 

1-29

1-30

K sp [Ba2 ][SO4
2 ] 

Ag Ba2 Cu2 1-2 A B

C

Ag

Ba2

Cu2  

KCl(aq) Na2S(aq) H2SO4(aq)
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K sp solubility product constant

1-29

[Ba2 ] [SO4
2 ]

1-21  K2CrO4 AgNO3

Ag2CrO4 1-21 

 1-31

Ag2CrO4(s)    2Ag (aq) + CrO4
2 (aq) 

1-31

K sp [Ag ]2[CrO4
2 ]

K sp

K sp

1-32 1-33

AxBy    xAy  + yBx  
K sp [Ay ]x[Bx ]y  
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K sp

1

K sp

K sp K sp

3

1-34

CaF2(s)    Ca2 (aq) + 2F (aq) 

Q

Q [Ca2 ]t [F ]t
2

K sp [F ]t

Q K sp

common 

ion effect 1-23 CaF2

10 4 M F

CaF2 y
CaF2

25 

3

4

5

6

7

8

9

0 0.05
NaF (M)

0.10 0.15 0.20

CaF2

log

48 III



K sp

K sp K sp

K sp

25 Ag2CrO4 Ksp 1.10 10 12

(1) s mol L Ksp s

 (A) Ksp s2 (B) Ksp 4s2 (C) Ksp s3 (D) Ksp 2s3 (E) Ksp 4s3

(2) Ksp s

 (A) (B) (C) (D) (E) 

(3) M

(4)  50 mL [Ag ] 2.00 10 4 M [CrO4
2 ] 2.00 10 3 M

  (1) Ag2CrO4(s)    2Ag (aq) + CrO4
2 (aq) s mol L

 
  Ksp [Ag ]2[CrO4

2 ] 2s 2  s  4s3 (E)
 (2) (B)(D)
 (3) Ksp 4s3 1.10 10 12 4s3 s 6.50  10 5 M

 (4) Qc [Ag ]t
2[CrO4

2 ]t (
2.00 10 4

2
)2(

2.00 10 3

2
) 1.00 10 11

   Qc Ksp Qc Ksp 

25 Ag2CrO4 6.50 10 5 M

2s s

  

Na NaCl  

Cl NaCl  

Na Cl
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X

BaSO4 X Ba2

Ba2

Na2SO4 Ba2

(1) 

(2)  0.10 M Na2SO4 BaSO4

M

 BaSO4 Ksp 1.1 10 10

  (1) BaSO4(s)    Ba2 (aq) +  SO4
2 (aq)

 
  Ksp [Ba2 ][SO4

2 ] s s s2

  1.1 10 10 s2 & s 1.0 10 5 M

 (2) BaSO4(s)    Ba2 (aq) SO4
2 (aq)

  Ksp [Ba2 ][SO4
2 ] s 0.10 s 0.10 s

  1.1 10 10 0.10 s & s 1.1 10 9 M

CaF2 Ksp 4.0 10 11

(1) 

 (A) (B) 0.010 M Ca(NO3)2  

(2) 0.010 0.025 0.050 0.10 0.20 M NaF CaF2  

 mol L 1-23

s s

s 0.10 + s
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0.15 M

Ksp 2.3 10 9

  (1) x
  CaC2O4(s)    Ca2 (aq) C2O4

2 (aq)
 
  Ksp [Ca2 ] [C2O4

2 ]

  2.3  10 9 x2 & x  4.8 10 5 M

 (2) 0.15 M y
  CaCl2(aq)    Ca2 (aq) 2Cl (aq)

  CaC2O4(s)    Ca2 (aq) C2O4
2 (aq)

  
0.15 0

0.15 + y y

  Ksp [Ca2 ][C2O4
2 ] 2.3  10 9 0.15 y  y

  0.15 y  0.15 y 1.5  10 8 M

  3000
4.8 10 5

1.5 10 8
3000

 

1.8 10 10 1.2 10 12

(1) M

(2)  10 mL 10 mL 0.010 M

x x

0.15 0.30
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