
Fe(OH)3, Al(OH)3
Rusty; white

Ag+, Hg2
2+, Pb2+, Fe3+, Al3+,

Ni2+, Mg2+, Zn2+, Ba2+, K+

Supernatant
All other ions

Fe3+, Al3+, Ni2+, Mg2+, 
Zn2+, Ba2+, K+

1

Add 0.5 mL 20% NH4Cl and 
neutralize with 6 M NH3.

Heat in bath for 3 minutes.

Supernatant
All other ions

2

Cation Separation Scheme

Wash precipitate.

Add 5 drops of 6 M NaOH.

Al(OH)4
-Fe(OH)3

Fe3+

Add 5-10 drops of 6 M HCl
and warm in bath (if needed) 
until solid dissolves.

KFe[Fe(CN)6]
Blue

[Fe(SCN)]2+

Red

Dilute with 1-2 mL of 
water and divide into 
two portions.

Add several drops 
of 0.1 M KSCN.

Add several drops of
0.25 M K4Fe(CN)6.

Centrifuge to confirm 
pink lake

Add 1-2 drops 
aluminon.

Make alkaline with 
concentrated NH3.

1

Add 5 drops of 6 M HCl;
Cool in ice for 1 minute.

Fill in the flow 
chart for the 

chloride group 
before coming to 

lab.



Ni(NH3)6
2+, Zn(NH3)4

2+, 
Mg2+, Ba2+, K+

Add 0.5 mL 6 M NaOH

Supernatant
All other ions

Ni(OH)2, Mg(OH)2
Green, white

Dissolve in 5 drops of 6 M HNO3
and heat in bath to dissolve.

Add 5 drops 20% NH4Cl.

Make alkaline with concentrated 
NH3 and add 2 drops excess. 

Warm in bath for 1-2 minutes.

Add 5 drops 0.5 M Na2HPO4, mix 
and allow to sit for 2-3 minutes.

Ni(NH3)6
2+MgNH4PO4

White

Ni(DMG)2

Add several drops of 
dimethylglyoxime 
(DMG) solution.

Zn2+, Ba2+, K+

Acidify with 6 M H2SO4 then 
add 1 drop excess.
Caution! Tube may be hot!

Zn2+, K+BaSO4
white

3

32

Blue lake
(Centrifuge and decant 

liquid to confirm.)

Wash twice with 1 mL water.

Add 6 M HCl dropwise until 
dissolved.

Add 2 drops 4-(p-
nitrophenylazo)-resorcinol.

Make alkaline with NaOH.

Add 6 M NaOH until alkaline 
plus 2 drops excess.

Add 1 drop phenolphthalein 
indicator.

Add 2 M H3PO4 until pink 
disappears.

K+Zn3(PO4)2
white

Fleeting violet 
flame test through 
a thickness of 
cobalt blue glass.  

Persistent 
green flame test 
(optional)

Cation Separation Scheme


