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Salt + H2O Insoluble Analysis of insoluble substances

+ HNO3 dil. (pH = 0) Effervescence
NO2

- HCO3
2- CO3

2-

Clear sol.Cloudy sol.
S2O3

2-

+ AgNO3

Precipitate No precipitate
SO4

2- NO3
- H2PO4

- HPO4
2-

AcO- F- H3BO3 B4O7
2-

Yellow
Br- I-

Grey/black
S2O3

2- S2O5
2-

White
Cl- IO3

- SO3
2- S2O5

2-

Salt + H2O +

H2SO4 dil. +

NaClO + CH2Cl2

Purple

I-
Orange

Br-

Salt + HCl dil. +

dichromate paper

Green
S2O3

2- S2O5
2-

Salt + H2O

pH acid

S2O5
2-

pH basic/neutral

S2O3
2-

Salt + HCl dil. +

dichromate paper

Green
SO3

2- S2O5
2-

Salt + H2O

pH basic

SO3
2-

Salt + HCl dil. + KI

Orange
Cl- IO3

-

Dark sol.

IO3
-

Clean sol.

Cl-

Salt + H2O +

H2SO4 dil. + KI

Dark sol.

NO2
-

Salt + HCl dil.+

Ba(OH)2

White prec.
HCO3

- CO3
2-

Salt + H2O

pH > 10

CO3
2-

pH ~ 8

HCO3
2-

Recognition of

anions
Part 1

Salt + HCl dil. + BaCl2

White prec.

SO4
2-

No precipitate
NO3

- H2PO4
- HPO4

2-

AcO- F- H3BO3 B4O7
2-



Test

Test result

Hypothetic anions/cations

Identified
anion/cation/substance

Salt + H2O +

HNO3 dil. +

(NH4)2MoO4 + ∆

Yellow prec.
H2PO4

- HPO4
2-Salt + H2O

pH 8-10

HPO4
2-

pH 4-6

H2PO4
-

No precipitate
AcO- F- H3BO3 B4O7

2-

Salt + KHSO4 +

H2O drop

Acetic smell

AcO-

No acetic smell
F- H3BO3 B4O7

2-

1) 1 ml Alizarin S + 1 ml ZrOCl

2) Salt + H2O than 1) + 2)

Orange

F-

Red
H3BO3 B4O7

2-

Salt + H2SO4 conc. +

CH3OH + flame
Green flame
H3BO3 B4O7

2- Salt + H2O

pH acid

H3BO3

pH basic

B4O7
2-

Light blue flame

ERROR

Recognition of

anions
Part 2

1) FeSO4 + H2O + Salt + H2SO4 dil.

2) H2SO4 conc.

Brown ring

NO3
-

Colorless
H2PO4

- HPO4
2-

AcO- F- H3BO3 B4O7
2-



Recognition of

insoluble substances
Part 1

Insoluble substance

Salt + H2O + HCl dil.

Soluble

With effervescence
(BiO)2CO3 CaCO3

MgCO3

Without effervescence
ZnO Ca(OH)2 CaSO4

CaHPO4 Ca3(PO4)2

Mg(OH)2 MgO

Insoluble

Salt + H2O + HCl 6M

Soluble
AlPO4

Insoluble
TiO2 Al(OH)3

BaSO4

1) Salt + HCl 6M

2) NH4
+/NH3 (pH = 9)

White gel.

precipitate

Al3+

+ (NH4)2MoO4 ∆

Yellow prec.

PO4
3-

1) Salt + KHSO4 + ∆
2) H2O + phase separation

Yellow/orange

solution

TiO2

3) H2O2

White

gelatinous prec.

Al(OH)3

3) NH4
+/NH3

(pH = 9)

No precipitate

No yellow/orange
BaSO4

1) Salt + HCl dil.

2) H2O

White prec.

BiO+

No precipitate
CaCO3 MgCO3

1) Salt + HCl dil.

2) AcONa (pH ~ 4)

3) (NH4)C2O4

White prec.

CaCO3

No precipitate
MgCO3

1) Salt + HCl dil. + thiazole yellow

2) NaOH dil. Red prec.

MgCO3



Salt + Na2CO3 + ∆ (10 min.)

Phase separation

SolidLiquid

1) H2O wash

2) HCl dil.

Liquid

+ H2SO4 dil.

White prec.

Ba2+

White prec.

SO4
2-

1) HCl dil.

2) BaCl2

1) Salt + HCl dil. 

2) NH4
+/NH3 (pH = 9)

3) TAA + ∆

White prec.

ZnO

No precipitate
Ca(OH)2 CaSO4

CaHPO4 Ca3(PO4)2

Mg(OH)2 MgO

1) Salt + HCl dil.

2) AcONa (pH ~ 4)

3) (NH4)C2O4

No precipitate
Mg(OH)2 MgO

1) Salt + HCl dil.

2) NaOH dil. +

thiazole yellow

Red prec.

Mg(OH)2 MgO

No precipitate

ERROR

BaSO4

White prec.
Ca(OH)2 CaSO4 CaHPO4 Ca3(PO4)2

1) Salt + HCl dil.

2) BaCl2

White prec.

CaSO4

No precipitate
CaHPO4 Ca3(PO4)2 Ca(OH)2

Salt + HNO3 dil. + (NH4)2MoO4 + ∆

Yellow prec.

CaHPO4 Ca3(PO4)2

No precipitate

Ca(OH)2

Recognition of

insoluble

substances
Part 2



Recognition of

cations

Salt + H2O + HCl dil.
White prec.

Ag+

+ TAA + ∆

Black prec.

Hg++

No precipitate
Al3+ Zn2+ Ca2+ NH4

+

Mg2+ Na+ K+ Li+

1) Salt + H2O

2) NH4
+/NH3 (pH = 9)

Gelatinous

White prec.

Al3+

No precipitate
Zn2+ Ca2+ NH4

+

Mg2+ Na+ K+ Li+

+ TAA + ∆

No precipitate
Ca2+ NH4

+

Mg2+ Na+ K+ Li+

White prec.

Zn2+

Salt + H2O + (NH4)2CO3

No precipitate
NH4

+ Mg2+ Na+

K+ Li+

White prec.

Ca2+

Salt + NaOH dil. +

indicator paper + ∆

Blue paper

NH4
+

Green/yellow paper
Mg2+ Na+ K+ Li+

1) Salt + H2O + thiazole 

yellow

2) NaOH dil. 

Red. prec.

Mg++

Flame test

No precipitate
Na+ K+ Li+

Orange

Na+

Purple

K+

Cherry red

Li+

Flame test

Dark red

Ca2+

Insoluble with 1-2 drops of 

di NH3 conc.


