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1540 °C2+2+ + 2+ 2+ 3+ 2+ 3+ 5+ 3+ 5+ 2+ 4+ 2+ 3+ 3+ 3+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ + + +Pb , Ag , Hg , Hg , Bi , Cu , Cd , As , As , Sb , Sb , Sn , Sn , Fe , Fe , Cr , Al , Co , Ni , Mn , Zn , Ba , Sr , Ca , Mg , Na , K , NH2 4

2+2+ 3+ 2+ 3+ 5+ 3+ 5+ 2+ 4+ 2+ 3+ 3+ 3+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ + + +Hg , Bi , Cu , Cd , As , As , Sb , Sb , Sn , Sn , Fe , Fe , Cr , Al , Co , Ni , Mn , Zn , Ba , Sr , Ca , Mg , Na , K , NH4

2+ 3+ 3+ 3+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ + + +Fe , Fe , Cr , Al , Co , Ni , Mn , Zn , Ba , Sr , Ca , Mg , Na , K , NH4

2+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ + + +Co , Ni , Mn , Zn , Ba , Sr , Ca , Mg , Na , K , NH4

2+ 2+ 2+ 2+ + + +Ba , Sr , Ca , Mg , Na , K , NH4

HgO·Hg(NH )2 2

J. Meija et al, Atomic weights of the elements 2013, Pure Appl. Chem., 88, 265-291 (2016)
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P E R I O D I C TA B L E O F T H E E L E M E N T S

2+2+ + 2+ 2+ 3+ 2+ 3+ 5+ 3+ 5+ 2+ 4+ 2+ 3+ 3+ 3+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ + + +Pb , Ag , Hg , Hg , Bi , Cu , Cd , As , As , Sb , Sb , Sn , Sn , Fe , Fe , Cr , Al , Co , Ni , Mn , Zn , Ba , Sr , Ca , Mg , Na , K , NH2 4

2+2+ 3+ 2+ 3+ 5+ 3+ 5+ 2+ 4+ 2+ 3+ 3+ 3+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ + + +Hg , Bi , Cu , Cd , As , As , Sb , Sb , Sn , Sn , Fe , Fe , Cr , Al , Co , Ni , Mn , Zn , Ba , Sr , Ca , Mg , Na , K , NH4

2+ 3+ 3+ 3+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ + + +Fe , Fe , Cr , Al , Co , Ni , Mn , Zn , Ba , Sr , Ca , Mg , Na , K , NH4

2+ 2+ 2+ 2+ 2+ 2+ 2+ 2+ + + +Co , Ni , Mn , Zn , Ba , Sr , Ca , Mg , Na , K , NH4

2+ 2+ 2+ 2+ + + +Ba , Sr , Ca , Mg , Na , K , NH4

3+ 2+Sb , Sn

NaNO  + rhodamine B2

Zn-uranyl acetate

HCl + HgCl2

Sb S2 3 Sb S2 5SnS2

2- -CrO ,  Al(OH)4 4

HAc + Pb(Ac)  2 NH Cl4

NH SCN4

Fe(OH)3

brown ppt.

PRECIPITATE

MnS
pink ppt.

ZnS
white ppt.

CoS
black ppt.

NiS
black ppt.

CoS

black ppt.

NiS

black ppt.

2+ 2+Co , Ni

2+ 2+Mn , Zn

MnO2

brown ppt.

HNO  + NaBiO3 3

HCl (conc.)

orange ppt. orange ppt.yellow ppt.yellow ppt. yellow ppt. brown ppt.

HNO3 (conc.)

NH3 (conc.)

0Hg Cl  + Hg2 2

grey precipitate

HNO  + H O  3 2 2 (6 mol/L) (3 %) HCl (0.5 mol/L)

NaOH  + H O  2 2(6 mol/L) (3 %)

(NH ) C O4 2 2 4

+ +Na , K , +NH4

PbCl2
white ppt.

AgCl
white ppt.

Hg Cl2 2

white ppt.

AgCl

white ppt.

Hg Cl2 2

white ppt.

2+Pb

+Ag(NH )3 2

PRECIPITATE

HgS CuS CdS
yellow ppt.

Bi S2 3 As S2 3

yellow ppt.

As S2 5

yellow ppt.

Sb S2 3

orange ppt.

Sb S2 5

orange ppt.

SnS
brown ppt.

SnS2

yellow ppt.

KOH (3 mol/L)

HCl (3 mol/L)

HCl (6 mol/L)

II a subgroup II b subgroup

HgS CuS

black ppt.

CdS

yellow ppt.

Bi S2 3

brown ppt.

HNO3 (3 mol/L)

HNO3 (conc.)

Hg(NO ) ·2HgS3 2

Bi(OH)3

NH3 (conc.)

NH3 (conc.)

3+ 2+ 2+Bi , Cu , Cd

2+ 2+Cu(NH ) , Cd(NH )3 4 3 4

KCN + H S2
4-HAc + Fe(CN)6

2-SnO2

3- - 2- 2- 3- -AsS ,  AsO , SnS ,  SnO ,  SbS ,  SbO4 2 3 3 4 2

As S2 3 As S2 5

As S2 3 As S2 5 SnS

PRECIPITATE

NH Cl + NH OH4 4

(NH ) PO4 2 4 (0.5 mol/L) 
+ NH3 (conc.)

PRECIPITATE

NaOH  + H O  2 2(6 mol/L) (3 %)

Fe(OH)3

brown ppt.

Cr(OH)3

grey-green p.

Ba (PO )3 4 2

white ppt.

Ca (PO )3 4 2

white ppt.

Sr (PO )3 4 2

white ppt.

MgNH PO4 4

white ppt.

Ca (PO )3 4 2

white ppt.

Sr (PO )3 4 2

white ppt.

MgNH PO4 4

white ppt.

2+ 2+ 2+Sr , Ca , Mg

2+ 2+Ca , Mg

2+Mg

Na Co(NO )3 2 6

NaOH + quinalizarine

PRECIPITATE

-
Zn(OH)3

H S2

H O 2 (100 °C)

K Cr O2 2 7
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Al(OH)3

white ppt.

SOLUTION

O R I G I N A L  S O L U T I O N

SOLUTION

SOLUTION

SOLUTION

SOLUTION

FLAME COLORINGFLAME COLORING

NH SCN4

+ amyl alcohol

yellow ppt. yellow ppt.

HNO3 (conc.)

NaAc + AgNO3

white ppt.

black ppt.

HNO  + HCl  3 (1:3)

SnCl2

Cu Fe(CN)2 6

reddish brown ppt.

0Bi

brown precipitate

CdS
yellow precipitate

AgCl

white precipitate

Sb-rhodamine

pinkish-red coloration

4+Sn
grey ppt. Hg Cl2 2

PbCrO4
yellow precipitate

0HgNH Cl + Hg2

black precipitate

black ppt.

black ppt. brown ppt. black ppt.

PbCrO4
yellow precipitate

Al(OH)3
white precipitate

2+Fe(SCN)
blood red coloration

ZnS
white precipitate

Ni-dimethylglyoxime

red precipitate

2-Co(SCN)4
deep blue coloration

+ dimethylglyoxime

NH3 (3 mol/L)

-MnO4

violet coloration

BaCrO4
yellow precipitate

SrSO4
white precipitate

CH COOH3   (conc.)

K CrO2 4

CH COOH3   (conc.)

(NH ) SO4 2 4

CaC O2 4
white precipitate

Mg-quinalizarine

blue coloration

Na-uranyl acetate
pale yellow precipitate

K Co(NO )3 2 6
yellow precipitate

Barium
apple green

Strontium
crimson red

Calcium
brick red

Sodium
yellow

Potassium
violet

Lower reduction zone

Lower oxidation zone

Higher reduction zone

Higher oxidation zone
(melting zone)

Qualitative inorganic analysis

SEPARATION AND IDENTIFICATION OF CATIONSSEPARATION AND IDENTIFICATION OF CATIONS

Separate the clear liquid from the precipitate

Test tubes

Bunsen burner

Heating in the water bath

Ag AsO3 4

chocolate brown ppt.

Nessler's reagent 
yellow to brown ppt.

HgO·Hg(NH )2 2

H S2
(in acidic medium)

(in basic medium)

H S2


