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Ksp(MS) = [M2+] X [S2-] 
Ksp(MS) = (1 X 10-4) X  (1.2 x 10-22) 
Ksp(MS) = 1.2 X 10-26 

 

 אאאאא
אאK 

Wאאאאאאא
1.2 X 10-26K 

٤٢٢אאאW 

אאאFאES2-
אאאאאW 

Ksp(ZnS) = 1 X 10-21 
Ksp(MnS) = 1.4 X 10-15 
Ksp(NiS) = 3.0 X 10-19 
Ksp(CoS) = 5.0 X 10-22 

 

 אH+
אאNH4OH + HN4ClW 

NH4OHW 

 
NH4OH   NH4

+  +  OH-    (1) 

 

H2SW 

 
H2S  2H+  +  S2-    (2) 

 

http://cbs.wondershare.com/go.php?pid=5239&m=db
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 NH4OHאH+FH+
OH-Eא(2)אאאא

אS2-אאאאאא
אאאאK 

 
Wאאאאאא

FאאEאאFא
אEאאאK 

 
٤٣אאPrecipitation of hydroxidesW 

 אאאאא
אWAl3+, Cr3+, Fe3+, Fe2+KNH4OH + NH4Cl

אאK 
 אאא

אאאאאאאKאא
OH-אאאאאK 

٤٤אPrecipitation of carbonatesW 

 אAmmonium carbonateאא
(Ca2+, Ba2+, Sr2+)א

אK 

אW 

 
(NH4)2CO3   2NH4

+  +  CO3
2-                (1) 

 
אW 

NH4Cl  →  NH4
+  +  Cl-      (2) 
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א ١٦٥ אאא 
א אא אאא

 
 

 

 א(1)(2)אאNH4
+CO3

2-
אאאאאא

אאאא،אא
אאW 

 
Ca2+ + CO3

2-   CaCO3↓  ([Ca2+] X [CO3
2-] > Ksp(CaCO3)) 

Ba2+ + CO3
2-   BaCO3↓ ([Ba2+] X [CO3

2-] > Ksp(BaCO3))�
Sr2+ + CO3

2-    SrCO3↓ ([Sr2+] X [CO3
2-] > Ksp(SrCO3))�

Mg2+ + CO3
2-   MgCO3  ([Mg2+] X [CO3

2-] < Ksp(MgCO3))�
 

 אא
אאאאא

אאW 

 
NH4OH   NH4

+  +  OH- 

NH4Cl → NH4
+ + Cl- 

Mg2+ + 2OH- Mg(OH)2 
[Mg2+] x (OH-]2   <  KspMg(OH)2 

٥KאאאW 
 אאאאא

אאKspK 
a bm nA B Ksp+ −× <⎡ ⎤ ⎡ ⎤⎣ ⎦ ⎣ ⎦ 

 אאאאאK
אאאאאאאא

אאאK 
אאאאאאאW 

١K K 
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א ١٦٥ אאא 
א אא אאא

 
 

 

٢K אK 
٣K K 
٤K אK 

٥١Formation of a weak electrolyteW 
WאאאאK 

אAgNO3אAg3PO4W 
 

2Na2HPO4 + 3AgNO3  →  Ag3PO4 + 3NaNO3 + NaH2PO4 
 

אאAg3PO4אאW 

 
Ag3PO4  3Ag+ + PO4

3- 
 

 אאAg3PO4אאWאPO4
3-

H+H3PO4אW 

 
PO4

3- + 3H+   H3PO4 

 

 PO4
3-[Ag+]3 X [PO4

3-]אKspא
אאאAg3PO4KאאאאW 

 
Ag3PO4 + 3H+   3Ag+ + H3PO4 

٥٢אFormation of a precipitateW 

WאאAg3PO4אKCl0.2K 

KClאא،אא
אאW 
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א ١٦٥ אאא 
א אא אאא

 
 

 

Ag3PO4  3Ag+ + PO4
3- 

KCl → K+ + Cl- 

Ag+ + Cl-  → AgCl↓ 
 

אאאAgClאNaIאW 

 
AgCl  Ag+ + Cl- 

Ag+ + I-    AgI↓ 

 

 AgClAgIאWKspא(8.5x10-17)Ksp
א(1.7 x 10-10)K 

٥٣Formation of a complex ionW 
WאאאאAgClK 

אאHClאW 
 

AgNO3  +  HCl  →  AgCl↓ + HNO3 
 

אאאאאW 
 

AgCl  Ag+ + Cl- 

 

AgClאאNH4OHאאW 

 
Ag+  +  2NH3  [Ag(NH3)2]+ 

אאאאW 

 
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א ١٦٥ אאא 
א אא אאא

 
 

 

NH4OH   NH3  + H2O 
 

 אAg+אאא
אאKspאW 

 
[Ag+] x [Cl-] < Ksp(AgCl) 

٥٤אValence change of an ionW 

 אאא
אאאאאאאאאKא

אאאK 

WאאאאאFאאWE 

אאאאאS2-
אSאאאאW 

 
CuS   Cu2+  +  S2- 
3S2- + 2NO3

- + 8H+  3S + 2NO + 4H2O 

 

 

 

 

 

 

 
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אF١WEאאאKspF25E 
  

א א Ksp 
AgCl1.7X10-10 

אאPbCl21.6X10-5
Hg2Cl22.0X10-18 
AuCl23.2X10-25 

אאAgBr5.0X10-15 
PbBr22.1X10-6

אאAgI8.5X10-17

PbI21.4X10-8

MgCO33.5X10-8

CaCO39.0X10-9

אSrCO39.3X10-10

BaCO38.9X10-9

PbCO37.4X10-14 
Bi2S31.0X10-97

CdS1.0X10-28

CuS9.0X10-36

אאPbS8.0X10-28

MnS
HgS 

Ag2S 
ZnS

1.410-15 

4.0X10-53 
1.0X10-49 
1.0X10-21

Mg(OH)27.1X10-12

Ca(OH)26.5X10-6
Fe(OH)22.0X10-15

Fe(OH)31.1X10-36

אאAl(OH)32.0X10-33

Sn(OH)25.0X10-26

Mn(OH)21.2X10-11

Ni(OH)21.6X10-14

Cu(OH)24.8X10-20 
Zn(OH)24.5X10-19

CaSO42.0X10-4

SrSO43.2X10-7

אBaSO41.5X10-9

PbSO46.3X10-7

Ag2SO41.5X10-5

CaCrO41.0X10-4
אBaCrO42.4X10-10

Ag2CrO41.9X10-12

PbCrO41.8X10-14

AgC2H3O22.3X10-3
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Cation Name of Cation 
Al3+ 
Ba2+ 
Bi3+ 
Cd2+ 
Ca2+ 
Cu+ 
Cu2+ 
Au3+ 
H+ 
Fe2+ 
Fe3+ 
Pb2+ 
Pb4+ 
Li+ 
Mg2+ 
Hg2

2+ 
Hg2+ 
Ni2+ 
K+ 
Ag+ 
Na+ 
Sr2+ 
Sn2+ 
Sn4+ 
Zn2+ 

Aluminum 
Barium 
Bismuth 
Cadmium 
Calcium 
Copper(I) or cuprous 
Copper(II) or cupric 
Gold(II1) 
Hydrogen 
Iron(II) or ferrous 
Iron (III) or ferric 
Lead(II) or plumbous 
Lead(IV) or plumbic 
Lithium 
Magnesium 
Mercury(I) or mercurous 
Mercury(II) or mercuric 
Nickel(II) 
Potassium 
Silver 
Sodium 
Strontium 
Tin (II) or stannous 
Tin(IV) or stannic 
Zinc 

Anion Name of Anion 
Br-  
Cl- 
F- 
H- 
I- 
N3-  
S2- 
O2- 
S2

- 

Bromide  
Chloride  
Fluoride  
Hydride  
Iodide 
Nitride 
Sulfide 
Oxide 
Phosphide 

א 
א 

א 
א 
א 
א 

א
א
א 

 

Anion Name of polyatomic anion 

C2H3O2
- 

NH4
+ 

CO3
2- 

ClO3
-
 

ClO2
- 

CrO4
2- 

CN- 
SCN- 
Cr2O7

2- 
HCO3

- 
HSO4

- 

HSO3
- 

OH- 

ClO- 
NO3

- 
NO2

- 
C2O4

2- 
ClO4

- 
MnO4

- 
PO4

3- 
SO4

2- 

SO3
2- 

S2O3
2- 

S4O6
2- 

IO3
- 

IO4
- 

CNO- 

Acetate 
Ammonium 
Carbonate 
Chlorate 
Chlorite 
Chromate 
Cyanide 
Thiocyanate 
Dichromate 
Hydrogen carbonate or bicarbonate 
Hydrogen sulfate or bisulfate 
Hydrogen sulfite or bisulfite 
Hydroxide 
Hypochlorite 
Nitrate 
Nitrite 
Oxalate 
Perchlorate 
Permanganate 
Phosphate 
Sulfate 
Sulfite 
Thiosulfate 
Persulfate 
Iodate 
Periodate 
Cyanate 

א
א 

א 
אא 

אא 
א 

א 
א 
א 
א 

א
א

א 
אא 

אא 
א 

א 
אא 

א 
א 

א 
א  

א 
א 

אא 
אא 

א 
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 
 

 

אאאאWW
 

١Kאא،אאאאאא،W
אאFאאאאE،אאא،אא،

١٤١٩K 
٢Kאאא،אא،אאא،א،
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