Qualitative Analysis Summary Chart 1 - FLOW CHART FOR QUICK IDENTIFICATION OF CATIONS


A) USING SODIUM HYDROXIDE







Unknown solution + a few drops of aq NaOH



No ppt formed




White ppt formed


 
   
Coloured ppt formed



K+  or Na+ 
 Colourless, pungent        ppt. Soluble in          ppt. Insoluble in
                      Blue ppt.
          Dirty green ppt.
   Reddish brown ppt.



Gas evolved on heating    excess aq NaOH      in excess aq NaOH               insoluble in           insoluble in 
       insoluble in












    excess aq NaOH    excess aq NaOH    excess aq NaOH




           NH4+

     Zn2+, Al3+ or Pb2+                      Ca2+                        

Cu2+

             Fe2+

  Fe3+
     NOTE: 

1. The precipitates formed are gelatinous in nature. They are insoluble metal hydroxides. 

Ca2+(aq) + 2OH- (aq)              Ca(OH)2(s); 





Cu2+(aq) + 2OH- (aq)            Cu(OH)2(s)




Zn2+(aq) + 2OH- (aq)              Zn(OH)2(s)





Fe2+(aq) + 2OH- (aq)             Fe(OH)2(s)


Al3+(aq) + 3OH- (aq)              Al(OH)3(s)





Fe3+(aq) + 3OH- (aq)             Fe(OH)3(s)

Pb2+(aq) + 2OH- (aq)              Pb(OH)2(s)






2. Zn(OH)2 , Al(OH)3  and Pb(OH)2 are amphoteric, the precipitate formed are thus react with excess sodium hydroxide to form colourless solutions.

3.   The dirty green precipitate of Fe(OH)2  turns brown on contact with air or left to stand in air due to slow oxidation of Fe2+ to Fe3+ by oxygen.
B. USING AQUEOUS AMMONIA









Unknown solution + a few drops of aq NH3

No ppt formed



White ppt formed


 

   
Coloured ppt formed



K= , Na+, NH4+, Ca2+
    ppt. Soluble in        ppt. Insoluble in
       

Blue ppt.
          Dirty green ppt.
        Reddish brown ppt.



 

    excess aq NH3        in excess aq NH3        
  
soluble in 

insoluble in 

insoluble in


(a slight white ppt.






       
excess aq NH3       
excess aq NH3            excess aq NH3


 may be formed for






          
to form a dark


  Ca2+)

                  
  Zn2+

         Al3+ or Pb2+                 
blue solution


 NOTE:










Cu2+

        Fe2+

           Fe3+

1. The precipitates formed are gelatinous in nature. They are insoluble metal hydroxides. 

            Ca2+(aq) + 2OH- (aq)              Ca(OH)2(s); 





Cu2+(aq) + 2OH- (aq)            Cu(OH)2(s)





      Zn2+(aq) + 2OH- (aq)              Zn(OH)2(s)





Fe2+(aq) + 2OH- (aq)             Fe(OH)2(s)


           Al3+(aq) + 3OH- (aq)              Al(OH)3(s)





Fe3+(aq) + 3OH- (aq)             Fe(OH)3(s)

            Pb2+(aq) + 2OH- (aq)              Pb(OH)2(s)






2. Only  Zn(OH)2  and Cu(OH)2  dissolves in excess aq NH3. (They form soluble complex ions in excess ammonia.)

3. The dirty green precipitate of Fe(OH)2  turns brown on contact with air or left to stand in air due to slow oxidation of Fe2+ to Fe3+ by oxygen.
Qualitative Analysis Summary Chart 2 - FLOW CHART FOR QUICK IDENTIFICATION OF ANIONS







Add dil HCl to the solid/solution


Effervescence







No Effervescence











        
      [Cl-, I-, NO3-, SO42-, O2-]

Hydrogen


CO2
     

SO2










      [reactive metal           
[carbonate present]      [sulphite present]



             
add BaCl2/dil HCl

present]





SO32-,



        

No ppt 
                  
    

     White ppt.










   [Cl-, I-, NO3-, O2-]



Insoluble in dil HCl

























Add AgNO3/dil HNO3






No ppt.

 

 White ppt.




yellow ppt.



Add aq.NaOH 




[Cl- present]




[I- present]


Aluminium powder



or Devarda’s alloy;
 



         Heat


NH3 gas formed [NO3- present]         

No  NH3  formed [O2- present]

Qualitative Analysis Summary Chart 3 - FLOW CHART FOR HEATING OF UNKNOWN SUBSTANCE




Substance X


heat


white solid formed


NH4= may be present









     
at cooler parts of test-tube










same white colour as original


          

Gas  Y    +        Residue Z








Ca2+ may be present































Yellow when hot, white when cold


Zn2+ may be present

yellow/orange when hot, yellow when cold

Pb2+ may be present

Black




Cu2+ may be present


Reddish brown/brown                   
Fe2+/Fe3+ present



       COLOURLESS










COLOURED AND PUNGENT


    
ODOURLESS




     PUNGENT


Condenses to

rekindles

forms
         turns damp
 i) turns damp blue
   i) greenish yellow

i) brown gas

Colourless

a glowing splint

white ppt.      red litmus                 litmus  red                   

Liquid at



     with limewater 
blue

     


   ii) turns moist blue

ii) turns moist blue 

Cooler part








ii) turns K2Cr2O7
       litmus red & then

    litmus red











    green

       bleaches.




  O2


 CO2                 NH3

     
  H2O

    Substance X
  
     Substance X         Substance X




   Cl2


          NO2
Substance X 
    may be a nitrate 
     may be a               may be an                        SO2

         Substance X may 

Substance X may
       

has water of                 or 

     carbonate.            ammonium compd.       Substance X may           be a chloride.                   be a nitrate.

crystallisation      hydrogen peroxide.            




         be a sulphate/sulphite.   
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