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Separation and Identification Of Group 1 Cations 

( Ag+ , Hg2
+2 , Pb+2 ) 

 

The purpose of this experiment was to separate and identify group one cations through 

qualitative analysis. 

 

 

 

 

 

 

 

 

 

 

 

Introduction    

Qualitative analysis is a branch of analytical chemistry that identifies particular 

substances in a given sample of material. In the analysis of inorganic substances, this 

branch involves the analysis of both metallic constituents as cations and nonmetallic 

constituents as anions.  

Precipitation is the formation of a solid in a solution during the chemical reaction . 

when the chemical reaction occurs the solid formed is called the precipitate.  

Precipitate is an insoluble solid that separate from the solution .  

Separations these are procedure that separate groups of ions from other groups or 

individual ions in a mixture of ions.  



 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Chemistry of the Precipitation of the Group I Cations 

 The precipitating reagent of Group I is a dilute solution of hydrochloric acid, and the ions 

precipitated are those of silver, Ag+, mercury (I) , Hg2
2+, and lead (II), Pb2+. The net ionic 

equations are:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chemistry of the Separation and Identification of the Group I Cations 

 

  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

The silver chloride and mercury (I) chloride which may be in the precipitate may  be 

separated from one another by taking advantage of the fact that only silver ion forms 

a soluble complex ion with ammonia. By adding ammonia water to the residue, the 

silver chloride is selectively dissolved due to the formation of the soluble di ammine 

silver (I) ion. 

 

 

  

The presence of lead ion is confirmed by adding an aqueous solution of 

potassium chromate, K2CrO4, which provides chromate ion to form lead 

chromate, PbCrO4, a birght yellow solid which is less soluble than lead 

chloride:  

  



The presence of silver ion is confirmed by acidification of the solution containing 

the Ag(NH3)2
+ ion with nitric acid. The nitric acid converts the ammonia of the silver 

complex ion equilibrium to ammonium ion:  

 

 

The addition of ammonia converts the white mercury (I) chloride in the precipitate 

to a mixture of white mercury (II) amidochloride and elemental mercury, black in 

the finely divided condition in which it is formed:  

  

 

 

 

 

 

 

 

 

 

 

 

Tools used in the experiment 

1- Test tube 

2- Beaker 

3- Dropper  

Chemical materials 

1- Pb(NO₃)₂ 

2- AgNO3 

3- Hg
2
SO

4
 

4- Dil. HCl
  

5- K₂CrO₄ 

6- NH₄OH 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Ag+ , Hg2
+2 , Pb+2       

HCl 

AgCl , Hg2Cl2 , PbCl2 

PbCl2 Hg2Cl2 , AgCl  

After adding hot H2O 

K₂CrO₄ 

PbCrO₄  

Yellow ppt. 

After adding NH3 

Black ppt. 

After adding HNO3  

Ag(NH3)2Cl 

AgCl White PPt. 

Ag+ + HCl            AgCl + H+ 

Pb+2 + 2HCl            PbCl2 + H+ 

Hg2
+2  + 2HCl             Hg2Cl2 + H+   

AgCl + 2NH3              Ag(NH3)2Cl 

Hg2Cl2+ 2NH3              Hg(NH2)Cl + Hg + NH4Cl 

Ag(NH3)2Cl + 2HNO3              AgCl + 2NH4NO3  

                                                             

 

 

Procedure 

PbCl2+ K₂CrO₄         PbCrO₄ + 2KCl 

 


