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LABORATORY EXPERIMENT                                           B.Sc. Semester: 7                                           PRACTICAL MANUAL                      
COURSE: (PMJDSC - Major)                                                    (GROUP- A & GROUP- B )      

COURSE CODE:SC23PMJDSCCHE701 

 

 

Preliminary Test Observation Inference (Possible Ions) 

Colour of Mixture White Na⁺, K⁺, NH₄⁺, Mg²⁺, Ca²⁺, Ba²⁺, Al³⁺, Zn²⁺ salts 
 

Blue Cu²⁺ 
 

Yellow Chromate (CrO₄²⁻), Cd²⁺ salts 

Solubility in Water Completely soluble May contain Na⁺, K⁺, NH₄⁺, NO₃⁻, Cl⁻, CH₃COO⁻ salts 
 

Partially soluble Mixture may contain both soluble and insoluble salts 
 

Insoluble May contain BaSO₄, PbSO₄, AgCl, CaCO₃, SrSO₄, metal oxides or sulphides 
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Dry Test  

No. Dry Test Observation Inference 

1 Flame test 1. Green-blue flame  Cu+2 OR BO3
-3 

2. Pale violate  K+1 

3. Golden yellow Na+1 

4. Crimson red Li+1 

2 Sodium hydroxide test Mix+NaOH 1. Ammoniacal Smell  NH4
+1 

2. Yellow precipitate of mercury(II) oxide Hg+1 

3 Mixture + dil. HCL (Heat mix. Slowly) 1. Break effervesces of CO2  CO3
-2 

2. After heating Yellow- red color gas evolved NO2
-1 

3. Add DW -White ppts Pb+1 (1st group may be Present) 

4 Mixture + ¼ amount of MnO2 + Con. H2SO4 
(Heat mix. Slowly) 

1. Violet colur gas evolved  CO3
-2 

2. Reddish-brown vapours are evolved which 
tern starch paper yellow 

Br- 

3. Reddish-brown vapours are evolved which 
tern starch paper yellow which don’t turns 
starch paper yellow 

NO3
-1 

4. Greenish-yellow gas evolved gives white 
fumes with Ammoniacal solution 

Cl- 

4 Mixture + Con. HCl (Heat mix. Slowly)+ Con. 
HNO3 (excess amout)+ Ammonium 
Molibledom  

1. Yellow ppt,s  PO4
-3 

5 In silica dish 
Mixture + Con. H2SO4 (Mix well) add some 
amount of Ethanol, Heat Mixture and fire it. 

Green flame  BO3
-3 

6 Water extract (W.E.) +  Zinc Urenileacetate  White Ppt,s Na+ 

7 Water extract (W.E.) +  Picric acid  Yellow ppt”s K+ 
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8 Water extract (W.E.) [Yellow coloured  
+ dil. HCL + Pass H2S 

Yellow to Orenge colour terns Green colour  CrO4
-2 

9 Soda extract + dil. H2SO4 + small amount of Zn 
dust + heat mix add +KI (s) + Starch Solution 

Blue Colour solution NO3
-1 Presence (Br-) 

) 

Wet Test for Positive Radical 

Preparation of the Original solution:  

Take small quantity of the Mixture and examine the solubility in the following solvents in the order given:  

 

Group Separation for Positive Radical 

Original Solution (O.S.)+Add Dilute HCl      Precipitate → Group I               (Ag+, Pb2+, Hg+) & (Tl; W)  

        ▼ 

Filtrate + Add H2S (g) in Dilute HCl (Acidic Medium)  Precipitate → Group II   (Cu2+, Cd2+, Bi3+, As3+, Sb3+, Sn2+) & (Se;Te;Mo)  

        ▼ 

Filtrate used for test of (Na+, K+, NH4+) and Li+ 
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Group Classification-1  
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Group Classification-2 
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Group Classification-2(A) 
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Group Classification-2(B) 
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Group Classification-5(B) 
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SPECIAL TEST FOR SOME POSITIVE IONS 

Rare Cation Reagent / Spot Test Observation Inference 

NH₄⁺ (Ammonium) NaOH solution, warm Pungent smell of NH₃; moist red litmus turns blue NH₄⁺ present 

Pb²⁺ (Lead) Potassium chromate (K₂CrO₄) Yellow precipitate Pb²⁺ present 

Cu²⁺ (Copper) NH₄OH (excess) Deep blue solution Cu²⁺ present 

Bi³⁺ (Bismuth) Thiourea in acidic medium Yellow to orange colour Bi³⁺ present 

Cd²⁺ (Cadmium) H₂S in acidic medium Bright yellow precipitate Cd²⁺ present 

Hg²⁺ (Mercuric) KI solution Scarlet-red precipitate of HgI₂ (soluble in excess KI) Hg²⁺ present 

As³⁺ / As⁵⁺ (Arsenic) H₂S in acidic medium Yellow precipitate Arsenic present 

Sb³⁺ (Antimony) H₂S in acidic medium Orange precipitate Antimony present 

Sn²⁺ / Sn⁴⁺ (Tin) HgCl₂ solution White precipitate turning grey/black Tin present 

 

 

 

 



D R  N A R E S H  I .  P A T E L  C H E M I S T R Y  D E P A R T M E T N                                   P a g e  | 10 

 

SPECIAL TEST FOR SOME RARE POSITIVE IONS 

Ion Procedure (How to Perform the Test) Observation Inference 

Tl⁺ (Thallium) Take 2 mL original solution (O.S.) in a test tube. Add 

2–3 drops of KI solution and shake. 

Bright yellow precipitate of TlI 

forms, insoluble in excess KI. 

Tl⁺ present. 

W (Tungsten, 

WO₄²⁻) 

Take 2 mL O.S. Acidify with dilute HCl. Add 2–3 

drops of freshly prepared SnCl₂ solution (or a small 

piece of zinc). Shake gently. 

Deep blue colour (Tungsten Blue) 

appears. 

Tungsten present. 

Se (Selenium, 

SeO₃²⁻/SeO₄²⁻) 

Take 2 mL O.S. Acidify with dilute HCl add fresh 

SnCl₂ solution and warm gently. 

Brick-red precipitate of elemental 

selenium appears. 

Selenium present. 

Te (Tellurium, 

TeO₃²⁻/TeO₄²⁻) 

Take 2 mL O.S. Acidify with dilute HCl and add fresh 

SnCl₂ solution. Warm gently if required. 

Black precipitate of elemental 

tellurium appears. 

Tellurium present. 

Mo (Molybdenum, 

MoO₄²⁻) 

Take 2 mL O.S. Add 1 mL dilute HCl, then 2–3 drops 

of NH₄SCN solution, followed by 2–3 drops of 

freshly prepared SnCl₂ solution. Mix well. 

Deep blood-red colour develops due 

to thiocyanato-molybdenum complex. 

Molybdenum present. 

Li⁺ (Lithium) Clean a platinum/nichrome wire by dipping it in 

concentrated HCl and heating until no colour is seen. 

Dip the wire into the sample and place it in the non-

luminous Bunsen flame. Observe the flame colour. 

Crimson (carmine) red flame. Li⁺ present. 

 

 


