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Experiment no: 1
Aim: To prepare the standard solution of 0.1 M oxalic acid and determine the concentration of
KMnO4 using 0.1 M oxalic acid solution.
Materials Required: Oxalic acid, Potassium permanganate solution, 1.0M sulfuric acid,
Chemical balance, Burette, Burette stand, Pipette, Conical flask, Funnel, Measuring flask,
Weighing bottle, White tile, Burner, Wire gauze.
Theory: This is an example of Redox Reaction. Potassium permanganate is a strong oxidizing
agent and oxalic acid is reducing agent. Here KMnO4 serves as self indicator in acidic solution.
In acidic medium the oxidizing ability of KMnO4 is represented by the following equation. End
point is the color change from colorless to permanent pink.
The ionic equation involved in the process is given below.
Reduction Half reaction:- MnO4– + 8H+ + 5e– → Mn2+ + 4H2O
Oxidation Half reaction:- C2H42- → 2CO2 + 2e–
Overall Ionic reaction:- 2MnO4– + 16H+ + 5C2H42- → 2Mn2+ + 10CO2 + 8H2O
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Procedure:

(a) Preparation of 0.1M standard solution of oxalic acid

The quantity of oxalic acid required for the 250ml of the solution having a molarity of 0.1M can
be calculated as follows.

M=

𝐖𝐭 𝐢𝐧 𝐠𝐫𝐚𝐦

𝐌𝐨𝐥𝐞𝐜𝐮𝐥𝐚𝐫 𝐖𝐞𝐢𝐠𝐡 𝐭
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X
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𝑾𝒕 𝒊𝒏 𝒈𝒓𝒂𝒎

𝟏𝟎𝟎𝟎

𝟏𝟐𝟔

𝟐𝟓𝟎

X

Weight of oxalic acid = 3.15 g
1.Weigh 3.15g of oxalic acid accurately in the watch glass
2. Transfer the salt to 250 ml standard flask from beaker using funnel. make the solution to
250ml in the standard flask.
This is the standard solution of 0.1 M oxalic acid.
(b) Titration of potassium permanganate solution against standard oxalic acid solution:
1.Pipette out 20ml of 0.1 M standard oxalic acid solution in a conical flask
2.Add a test tube full of sulfuric acid in order to prevent oxidation of manganese to form
manganese dioxide
3.Heat the mixture upto 60oC before titrating with potassium permanganate

4. Titrate the hot solution of oxalic acid against the KMnO4 till end point is reached (colorless to
permanent pink.

Observation & Calculation:

Sr. No

Initial burette
Reading

Final Burette
Reading

Vol of
KMnO4(ml)

Volume of
oxalic acid. (ml)

1

0

19.5

19.5

20

2

0

19.5

19.5

20

3

0

19.5

19.5

20
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M1V1/N1= M2V2/N2

M1= Molarity of KMnO4= ???
V1= Volume of KMnO4
N1= no of moles of KMnO4 = 2

M2 = Molarity of oxalic acid = 0.1 M
V2= Volume of oxalic acid = 20 ml
N2= moles of oxalic acid = 5

M1 = M2V2 N1/ N2 V1
M1 = 0.1 X 20 X 2 / 5 X 19.5
M1 = 0.04 M

Result:
Molarity of KMnO4 = 0.04 M
Strength of KMnO4 = molarity X molecular weight = 0.04 X 158 = 6.32 g L-1
Precautions:
1. Rinse the pipette and burette before use
2. For colorless solution, lower meniscus must be considered while for colored solution upper
meniscus must be considered while measuring the level of liquid.

Experiment no: 2
Aim: To prepare of standard solution of 0.5 M Na2CO3 and determine the concentration of HCL
using 0.5 M Na2CO3
Materials required:
Na2CO3, dil. HCl solution, methyl orange solution, 250 mL measuring flask, glazed paper,
funnel, wash bottle, balance, with weight box.
Theory:
Hydrochloric acid solution can be titrated against sodium carbonate solution using methyl orange
indicator.
Na2CO3(aq) + 2HCl(aq) → 2NaCl(aq) + CO2(g) + H2O(l)
Procedure:
(a) Preparation of 0.5 M standard solution of Na2CO3
The quantity of Na2CO3 required for the 250ml of the solution having a molarity of 0.5M can be
calculated as follows.
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M=

𝐖𝐭 𝐢𝐧 𝐠𝐫𝐚𝐦

𝐌𝐨𝐥𝐞𝐜𝐮𝐥𝐚𝐫 𝐖𝐞𝐢𝐠𝐡 𝐭

0.5 =

X
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Weight of Na2CO3= 13.25 g
1.Weigh 13.25 g of Na2CO3 accurately in the watch glass
2. Transfer the Na2CO3 to 250 ml standard flask from beaker using funnel. make the solution to
250 ml in the standard flask.
This is the standard solution of 0.5 M Na2CO3
(b) Titration of hydrochloric acid solution against standard Na2CO3 solution:
1. Take 20 ml of HCl solution with the help of a pipette and transfer it into a clean washed
titration flask
2. Add 2 drops of methyl orange into the titration flask
3. Add sodium carbonate solution to the titration flask till the colour changes to the light
pink
4. Repeat the experiment till concordant reading is achieved.

Observation & Calculation:

Sr. No

Initial burette
Reading

Final Burette
Reading

Volume of
Na2CO3. (ml)

Vol of HCl (ml)

1

0

15

15

20

2

0

15

15

20

3

0

15

15

20

M1V1/N1= M2V2/N2
M1= Molarity of HCl = ???
V1= Volume of HCl =20 ml
N1= no of moles of HCl = 2

M2 = Molarity of Na2CO3 = 0.5 M
V2= Volume of Na2CO3= 15 ml
N2= moles of Na2CO3 = 1
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M1 = M2V2 N1/ N2 V1

M1 = 0.5 X 15 X 2 / 1 X 20
M1 = 0.75 M

Result:
Molarity of HCl = 0.75 M
Strength of HCl = molarity X molecular weight = 0.75 X 36.5 = 27.37 g L-1
Precautions:
1. While weighing do not spill the substance on balance pan
2. Wash the watch glass carefully so that even a single crystal is not left on the watch glass.
3. Wash the burette with water after titration is over.

Experiment no: 3
Aim: To determine the molarity of KMnO4 with the help of M/20 Mohr's salt solution by
titration method.
Materials Required: Mohr’s salt (ferrous ammonium sulfate),Potassium permanganate
solution,Dilute
sulfuric
acid,Chemical
balance,Burette,Burette
stand,Pipette,Conical
flask,Funnel,Measuring flask,Weighing bottle,White tile,Burnet, Wire gauze.
Theory: This is an example of redox reaction where acidified KMnO4 acts as oxdising agent and
Mohr's salt acts as reducing agent. KMnO4 can act as self indicator. End point is observed by the
color change from colorless to permanent pink. During the reaction potassium permanganate
which is in the +7 oxidation state gets reduced to colourless Mn2+ state.
The ionic equation involved in the process is given below.
Oxidation half reaction – [Fe2+ → Fe3+ – e–] x 5
Reduction half reaction – MnO4– + 8H+ + 5e– → Mn2+ + 4H2O
Overall ionic equation – MnO4– + 8H+ + 5Fe2+ → Mn2+ + 5Fe3+ + 4H2O
Overall reaction –
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2KMnO4 + 10FeSO4(NH4)2SO4.6H2O+8H2O → K2SO4+ 2MnSO4+ 5Fe2(SO4)3+
10(NH4)2SO4+ 68H2O

Procedure:

1. Standard solution of 250 ml, 0.05 M Mohr’s salt is prepared by dissolving 4.9 g of
Mohr’s salt in 250 ml standard flask.
2. Rinse the burette with the potassium permanganate solution and fill the burette with
potassium permanganate solution.
3. Rinse the pipette and conical flask with standard ferrous sulfate solution.
4. Add a test tube full of sulfuric acid in order to prevent oxidation of manganese to form
manganese dioxide.
5. Now start the titration, titrate against potassium permanganate solution and
simultaneously swirl the solution in the flask gently till end point is reached.
6. Note down the initial & final reading in the burette.
7. Repeat the titration until concordant values are obtained.

Observation & Calculation:

Sr. No

Initial burette
Reading

Final Burette
Reading

Vol of
KMnO4(ml)

Vol of Mohr’s
salt solution
(ml)

1

0

19.5

19.5

20

2

0

19.5

19.5

20

3

0

19.5

19.5

20

M1V1/N1= M2V2/N2
M1= Molarity of KMnO4= ???
V1= Volume of KMnO4 = 19.5 ml
N1= no of moles of KMnO4 = 1

M2 = Molarity of Mohr’s salt = 0.05 M
V2= Volume of Mohr’s salt = 20 ml
N2= moles of Mohr’s salt = 5
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M1 = M2V2 N1/ N2 V1

M1 = 0.05 X 20 X 1 / 5 X 19.5
M1 = 0.0102 M

Result:
Molarity of KMnO4 = 0.0102 M
Strength of KMnO4 = molarity X molecular weight = 0.0102 X 158 = 1.62 g L-1

Experiment no: 4
Aim: to determine the molarity of HCl solution with the help of M/20 NaOH Solution.
Materials Required: ammonium hydroxide solution, hydrochloric acid solution,
phenolphthalein solution, magnetic stir plate with magnetic stirrer, burettes, Conical
flask,Funnel,Measuring flask,Weighing bottle,White tile,Burnet, Wire gauze.
Theory:
When a base is added to an acid there is a change in the pH of the solution. The pH depends on
the amount of acid, base, and the nature of the acid and the base. Strong acids and bases have a
greater effect on pH than weak acids and weak bases at the same concentration.
HCl(aq) + NaOH(aq) → H2O(l) + NaCl(aq)
Procedure:
1. Standard solution of 250 ml, 0.05 M NaOH is prepared by dissolving 0.5 g NaOH in 250
ml standard flask
2. Clean 50.00 mL burettes using tap water and then distilled or deionized water.
3. Rinse the burettes with a few milliliters of sodium hydroxide solution. Fill the burette to
the 0.00 mL mark with the sodium hydroxide solution.
4. Take 20 ml hydrochloric acid solution in conical flask, add few drops of phenolphthalein
solution and titrate against sodium hydroxide solution.
5. Continue titration till end point is achieved. end point is observed by color change from
colorless to purple.
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Observation & Calculation:

Sr. No

Initial burette
Reading

Final Burette
Reading

Vol of NaOH
(ml)

Vol of HCl
solution (ml)

1

0

40

40

20

2

0

40

40

20

3

0

40

40

20

M1V1/N1= M2V2/N2
M1= Molarity of HCl = ???
V1= Volume of HCl = 20 ml
N1= no of moles of HCl = 1

M2 = Molarity of NaOH = 0.05 M
V2= Volume of NaOH = 40 ml
N2= moles of NaOH = 1

M1 = M2V2 N1/ N2 V1
M1 = 0.05 X 40 X 1 / 1 X 20
M1 = 0.1 M

Result:
Molarity of HCl = 0.1 M
Strength of HCl = molarity X molecular weight = 0.1 X 36.5 = 3.65 g L-1
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Experiment no: 5
Aim: To determine the molarity of Na2CO3 with the help of M/10 H2SO4 solution.
Materials required:
Na2CO3, M/10 H2SO4 solution, phenolpthalein, 250 mL measuring flask, glazed paper, funnel,
wash bottle, balance, with weight box.
Theory:
Na2CO3 + H2SO4 → Na2SO4 + H2O + CO2
For one mol sulphuric acid, one mol sodium carbonate react. This is a type of acid base
neutralization reaction.
Procedure:
1. Take 20 ml of Na2CO3 in a conical flask. add 2-3 drops of phenolpthalein indicator.
2. Take 0.1 M H2SO4 in the burette and add slowly until the solution becomes faintly pink.
3. Heat the solution to boiling, cool and continue the titration.
4. Heat again to boiling and titrate further as necessary until the faint pink color is no longer
affected by continued boiling.
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Observation & Calculation:

Sr. No

Initial burette
Reading

Final Burette
Reading

Volume of
H2SO4 (ml)

Vol of Na2CO3.
(ml)

1

0

15

15

20

2

0

15

15

20

3

0

15

15

20

M1V1/N1= M2V2/N2
M1= Molarity of Na2CO3 = ???
V1= Volume of Na2CO3 =20 ml
N1= no of moles of Na2CO3 = 1
M1 = M2V2 N1/ N2 V1
M1 = 0.1 X 15 X 1 / 1 X 20

M2 = Molarity of H2SO4 = 0.1 M
V2= Volume of H2SO4 = 15 ml
N2= moles of H2SO4 = 1

M1 = 0.075 M

Result:
Molarity of Na2CO3 = 0.075 M
Strength of Na2CO3 = molarity X molecular weight = 0.075 X 106 = 7.95 g L-1
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Experiment no: 6
Aim: To determine the rate of reaction between Potassium Iodate ( KIO3) and Sodium Sulphite
(Na2SO3)
Materials required:
Four conical flask of volume 250 mL,Stop-watch Trough, Measuring cylinder of volume 100
mL, 1 M Sulphuric acid, 5% Starch solution, 0.01M Potassium iodate solution, 0.005M Na2SO3
solution.
Theory:
The reaction between potassium iodate and sodium sulphite indirectly include the formation of
iodide ions oxidised in acidic medium. The overall reaction takes place in two steps.
IO3- + 3SO32- → I– + 3SO42- ……… (1)
5I- + 6H+ + IO3- → 3H2O + 3I2 ………(2)
The evolved iodine generates blue color with starch solution.
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Procedure:

1. Take four 250 ml conical flasks and label them as A, B, C and D.
2. Add 2 ml, 4 ml, 6 ml and 8 ml of 0.01 M KIO3 solution to the flasks A, B, C and D
respectively with the help of burette.
3. Add 10 ml of 1 M H2SO4 to each flask.
4. Add water to make the volume of solution 100 ml in each flask.
5. Add 5 ml of freshly prepared starch solution to each flask.
6. Add 10 ml of 0.05 M sodium sulphite solution to flask A with the help of a pipette and
start the stop-watch immediately. Note the time when the blue color just appears.
7. Repeat the step 6 with the solutions of flasks B, C and D.
8. Plot the graph of 1/V of KIO3 (ml) vs time.

Observation & Calculation:

Flask

0.01 M KIO3 1 M H2SO4 Water
(ml)
(ml)
(ml)

Starch
solution
(ml)

A
B
C
D

2
4
6
8

5
5
5
5

10
10
10
10

88
86
84
82

0.005
M Time for
Na2SO3 (ml) appearance
of
blue
color (sec)
10
86
10
41
10
26
10
19
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Conclusion:
The rate of reaction increases with the increase in concentration of potassium iodate.
Precautions:

1. Always use a freshly prepared solution of sodium sulphite because it is easily oxidized by
air.
2. Concentration of KIO3 solution should be higher than the concentration of sodium
sulphite solution.
3. Use a freshly prepared starch solution.

Experiment no: 7 A
Aim: Preparation of Lyophilic solution of Starch.
Materials required:
Tripod stand, Beaker of about 50 to 250 mL,Funnel,Distilled water, Wire gauze, Glass rod,
Pestle and mortar, Burner, Filter paper, 500 mg starch.
Theory:
When water is used as a dispersion medium, starch has the ability to form sol. This formation is
enhanced with the help of heating. To prepare sol the mixture of water and starch is heated to
about 100° C.
Procedure:
1.Take a mortar and add 500 mg of starch to it.
2.Pour a few drops of distilled water and pestle the starch into a thin paste.
3.Transfer the grinded paste to a 50 ml beaker.
4.Take a 250 mL beaker and pour 100 mL of distilled water to it and heat the water to boiling.
5.Slowly pour the paste into the boiling water and constantly keep stirring with the help of
glass rod.
6.Let it boil for 10 minutes after you have transferred all the paste into the beaker.
7.Allow it to cool.
8.With the help of a filter paper attached to a funnel you can filter out the contents.
9.Label the filtrate as starch sol.
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Result:
starch solution is prepared.
Precautions:

The apparatus used for the experiment should be washed with distilled water and dried
before conducting the experiment.
2. Use distilled water to prepare starch sol.
3. Make sure to convert starch into a smooth paste before adding to the boiling water
beaker.
4. Keep constantly stirring the mixture while preparing starch sol.
1.

Experiment no: 7 (B)

Aim: Prepare Lyophobic solution of Ferric Hydroxide.
Materials required:
2% solution of ferric chloride (prepared by dissolving 2 g of pure FeCl3 in 100 ml distilled
water) and distilled water, Conical flask (250 ml), beaker (250 ml), a boiling-tube, glass-rod,
funnel, round-bottom flask, iron stand with a clamp, wire-gauze, tripod-stand, burner and a
burette or a dropper.
Theory:
Ferric hydroxide (Fe(OH)3 has the ability to form a lyophobic sol. Sulphides or metal hydroxides
which colloidal solution, when treated with water, are termed as lyophobic colloids. Fe(OH)3 sol
is obtained by hydrolysis of ferric chloride with boiling distilled water. The reaction is as
follows:
FeCl3(aq) + 3H2O(l) → Fe(OH)3(s) +3HCl(aq)
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The hydrochloric acid formed during the hydrolysis destabilizes the ferric hydroxide sol and
therefore must be removed through the process of dialysis.

Procedure:

1. Take a 250 ml conical flask and clean it by steaming-out process as shown in Fig.
2. To this cleaned flask, add 100 ml of distilled water and heat it to boil by placing the flask on
a wire-gauze.
3. Add ferric chloride solution drop wise (by the use of a burette or a dropper) to the boiling
water.
4. Continue heating until deep red or brown solution of ferric hydroxide is obtained. Replace
the water lost by evaporation during boiling at regular intervals.
5. Keep the contents of conical flask undisturbed for sometime at room temperature. Label the
solution as “ferric hydroxide sol”.
Precautions:
1. Since ferric hydroxide sol is affected by impurities, the apparatus required for the
preparation of sol should be thoroughly cleaned by steaming-out process.
2. Add ferric chloride solution drop wise.
3. Heating is continued till the desired sol is obtained.
4. Hydrochloric acid formed as a result of hydrolysis of ferric chloride is removed by
dialysis process otherwise it would destabilize the sol.
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Experiment no: 8
Aim: To determine the enthalpy of neutralization of strong acid (hydrochloric acid) and strong
base (sodium hydroxide).
Materials required:
Wide polythene bottle, Rubber cork, Thermometer, Stirrer fitted with a cork, Measuring
cylinder, 0.2M Hydrochloric acid, 0.2M Sodium hydroxide solution.
Theory:
Enthalpy of neutralization is the heat evolved when one gram equivalent of the acid is completely
neutralized by a base in dilute solution.

H+(aq) + Cl–(aq) + Na+(aq) + OH–(aq) → Na+(aq) + Cl–(aq) + H2O + 13.7 kcal
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Procedure:

1. Calculate the water equivalent of the calorimeter.
2. Place 100ml of 0.2M hydrochloric acid solution in it.
3. Now record the temperature of the acid solution.
4. Take another separate vessel and place 100ml of 0.2M sodium hydroxide solution in it.
5. Note down the initial temperature of sodium hydroxide taken.
6. Wait till both the solution attains the same temperature.
7. Now transfer 100ml of sodium hydroxide solution into the hydrochloric acid quickly.
8. Fit the cork immediately which has a thermometer and a stirrer in the mouth.
9. Stir well the solution and note down the temperature after small intervals of time.
10. Keep noting down the temperature till the temperature becomes constant.
11. Record the highest temperature reached.
12. Calculate the heat evolved when the two solutions are mixed by ratio proportion method.
Observation & Calculation:
mass of calorimeter + lid + stirrer = m1 = 201.69 g
mass of calorimeter + lid + stirrer + mixture = m2= 308.79 g
mass of mixture = m3 = (m2- m1) = 107.7 g

Initial temperature t1 = 34oC
Final temperature t2 = 39.3oC
Rise in temperature = 5.3oC
Specific heat of copper calorimeter S1= 0.091 cal/g
Specific heat of mixture ( water) S2= 1 cal/g
Volume of acid base used = 50ml
Molarity of acid base = 1M
Heat of neutralization = (m1S1 + m3S2) X Δt X1000 X 4.18 / 1000 X M X V
= (201.69 X 0.091 + 107.1X1) X 5.3 X 1000 X 4.18/ 1000 X 1 X 50
= 56.4 kj/mol
Result:
The enthalpy of neutralization of HCl with NaOH is 56.4 kJ/mol.
Precautions:
1.
2.
3.
4.
5.
6.

Due to radiation, some heat is lost to the environment.
The solution density is supposed to be 1g / ml.
Hydrochloric acid and sodium hydroxide ionization is assumed to be 100 %.
The solution’s specific heat is taken as 4.189J/g
The mixture of HCl and NaOH should be stirred well.
Water equivalent calorimeter or beaker should be calculated accurately.
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Experiment no: 9
Aim: Identify the functional group in given organic compound

Experiment
Sodium
Test

Observation

inference

metal Take about 1 ml of the Brisk effervescence is Brisk effervescence is
given liquid in a dry test produced.
due to the evolution of
tube and add a small piece
hydrogen
gas
of sodium metal.
indicating
the
presence of alcoholic
group

Ceric
ammonium
nitrate Test

Ester Test

Procedure

Take about 1 ml of the
given liquid in a clean dry
test tube and add few drops
of ceric ammonium nitrate
reagent and shake it well.
Take about 1 ml of the give
liquid in a clean dry test
tube, add about 1 ml glacial
acetic acid and 2-3 drops of
conc. sulphuric acid. Warm
the mixture on a water bath
for about 10 minutes. Pour
it into about 20 ml of cold
water taken in a beaker and
smell.

Pink or red colour is Presence of alcoholic
developed.
group.
A fruity
produced.

smell

is Presence of alcoholic
group.
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Result:
The given organic compound contains alcoholic group.

Experiment no: 10
Aim: Preparation of double salt of Ferrous ammonium sulphate ( Mohr's Salt)
Materials required:
Conical flask,Tripod stand, Burner, Funnel, Watch glass, Glass rod, Filter paper, Wire gauze,
China dish, Ferrous sulfate, Ammonium sulfate, Dilute sulphuric acid.
Theory:
The formula for ferrous ammonium sulfate is FeSO4.(NH4)2SO4.6H2O. It is prepared by
dissolving equimolar mixture of hydrated ferrous sulfate and ammonium sulfate in water
containing a little sulfuric acid. The solution is subjected to crystallization, ferrous ammonium
sulfate separates out from the solution
FeSO4 + (NH4)2SO4 + 6H2O → FeSO4.(NH4)2SO4.6H2O (Mohr’s salt)
Procedure:
1. Weigh 7g of ferrous sulfate and 3.5g of ammonium sulfate separately.
2. Mix ferrous sulfate and ammonium sulfate in water in a beaker containing dilute
sulphuric acid.
3. Gently warm the solution in order to get a clear solution.
4. Filter the solution in order to remove suspended impurities and concentrate the clear
filtrate by heating it china dish over a sand bath till the crystallization point is reached.
5. Stir the solution occasionally during heating.
6. Keep the solution undisturbed for slow cooling. After some time crystal of ferrous
ammonium sulfate will get separated from the solution.
7. Separate the crystals by decantation from the mother liquor and wash the crystals with
cold water.
8. Dry the crystals between the folds of filter paper or by spreading on a porous plate.
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Result:
Light green crystal of mohr's salt is formed, shape of crystals is octahedral.

Precautions:
Allow slow cooling and do not disturb the solution during cooling in order to get good
quality crystals.
2. During the process heating of the solution should be done in a short time only. Because
prolonged heating forms ferric ions along with ferrous ammonium sulfate.
3. Suppose if the solution is yellow instead of green the experiment should be repeated
1.

Experiment no: 11
Aim: To detect the halogens, nitrogen and sulphur in an organic compound.
Theory:
It is a general test for the detection of halogens, nitrogen and sulphur in an organic compound.
These elements are covalently bonded to the organic compounds. In order to detect them, these
have to be converted into their ionic forms. This is done by fusing the organic compound with
sodium metal. The ionic compounds formed during the fusion are extracted in aqueous solution
and can be detected by simple chemical tests. The extract is called sodium fusion extract or
Lassaigne's extract.
Test for Halogen:
If chlorine is present, a white curdy precipitate soluble in ammonium hydroxide solution is
formed.
Na + Cl → NaCl
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NaCl + AgNO3 → AgCl + NaNO3

If bromine is present, an yellowish white precipitate sparingly soluble in ammonium hydroxide
solution is formed.
Na + Br → NaBr

NaBr + AgNO3 → AgBr + NaNO3

If iodine is present, an yellow precipitate insoluble in ammonium hydroxide solution is formed.
Na + I → NaI
NaI + AgNO3 → AgI + NaNO3

Test for Nitrogen:
The carbon and nitrogen present in the organic compound on fusion with sodium metal gives
sodium cyanide (NaCN) soluble in water. This is converted in to sodium ferrocyanide by the
addition of sufficient quantity of ferrous sulphate. Ferric ions generated during the process react
with ferrocyanide to form prussian blue precipitate of ferric ferrocyanide.
Na + C + N → NaCN
6NaCN + FeSO4 → Na4[Fe(CN)6] + Na2SO4

Sodium ferrocyanide

Na4[Fe(CN)6] + Fe3+ → Fe4[Fe(CN)6]3

Ferric ferrocyanide
Test for Sulphur:
If sulphur is present in the organic compound, sodium fusion will convert it into sodium
sulphide. Sulphide ions are readily identified using sodium nitroprusside.
Na + C + N + S → NaSCN
Fe3+ + 2Na → [Fe(SCN)]2+
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Experiment no: 12
Aim: Preparation of Potash Alum.
Materials Required: Potassium sulphate, Aluminium sulphate, Dil. sulfuric acid, Distilled
water, Beaker, Conical flask, Tripod stand, Funnel, Burner, China dish, Wire gauze, Filter paper
Theory:
The formula for potash alum is K2SO4.Al2(SO4)3.24H2O. It is prepared by crystallizing the alum
from a concentrated solution containing equimolar amounts of potassium sulfate and aluminium
sulfate. It is a colourless, crystalline solid with a sour taste. The crystal of potash alum is
octahedral. It is commonly known as ‘fitkari’.
The chemical reaction is given below.
K2SO4(aq) + Al2(SO4)3(aq) → K2SO4. Al2(SO4)3.24H2O(s) (Potash Alum)
Procedure:
1. Weigh 12.5g of potassium sulfate and dissolved in a minimum quantity of distilled water
in a beaker. Stir to dissolve the crystals.
2. Take a conical flask, in that dissolve 50g of aluminium sulfate in warm water and add
3ml of dilute sulphuric acid to make the solution clear.
3. Filter the solutions if it is not clear.
4. Mix the two clear solutions in a china dish.
5. Place the china dish on a wire gauze over a burner.
6. Stir the solution and concentrate the solution till the crystallization point is reached.
7. Place the solution over a beaker containing cold water for a few hours.
8. Crystals of potash alum will get separated, filter then from the mother liquor and wash
them with a small quantity of cold water.
9. Dry the crystals by pressing gently between the folds of the filter paper.
10. Weigh them on the chemical balance to know the yield.

M.P.S Science College
Department of Chemistry
Results:
Colorless crystal of potash alum is formed. shape of crystal is octahedral.
Theoretical yield of potash alum is 71.69 g.
Precautions:
To prevent hydrolysis of aluminium sulfate, dilute sulphuric acid should be added while
preparing the saturated solution.
2. During crystallization do not disturb the solution.
3. For dissolving salts always use warm water.
4. The concentrated solution should be cooled slowly.
1.

Experiment no: 13
Salt Analysis ( write any 1 out of 3 salts).

1. CaCO3
Aim: Identify the cation & anion from the following given salt.
Theory: In the formation of a salt, the part contributed by the acid is called anion and the part
contributed by the base is called cation.
Qualitative analysis is carried out through the reactions which are easily perceptible to our senses
such as sight and smell. Such reactions involve:
(a) Formation of a precipitate
(b) Change in colour
(c) Evolution of gas etc.
Systematic analysis of an inorganic salt involves the following steps:
(i) Preliminary examination of solid salt and its solution.
(ii) Determination of anions by reactions carried out in solution (wet tests) and confirmatory
tests.
(iii) Determination of cations by reactions carried out in solution (wet tests) and confirmatory
tests.
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Test for anion:

Preliminary Test with Dilute Sulphuric Acid: 0.2 g of the salt is taken in a test tube and 1-2 ml
of dilute sulphuric acid was added to it.
Observations

Inference
Gas Evolved

A colourless, odourless gas is
evolved
with
brisk
effervescence, which turns
lime water milky.

CO2

Possible Anion
Carbonate CO32-

Confirmatory Test:
Effervescence was observed with the evolution of a colourless and odourless gas on adding dil.
H2SO4 to the solid salt, this indicates the presence of carbonate ion. The gas turns lime water
milky due to the formation of CaCO3
Na2CO3 + H2SO4 → Na2SO4 + H2O +CO2
Ca(OH)2 + CO2 → CaCO3 + H2O

CO2 gas was passed in excess through lime water, the milkiness produced disappeared due to the
formation of calcium hydrogen carbonate which is soluble in water.
CaCO3 + CO2 + H2O →Ca (HCO3)2
Hence Carbonate CO32- is confirmed.
Tests for cation
Physical appearance: white of colourless
Flame Test:
A paste of small amount of the salt was prepared by adding two drops of conc.HCl on a watch
glass. Paste was taken on the loop of Nichrome wire and was put it in the burner’s flame and
colour was observed. Brick red color was observed. Might be calcium.
Wet test for cation:
A small quantity of the given salt was taken in a test tube. Add some suitable solvent to it and
shake well. If it does not dissolve, heat the contents gently for some time. If it does not dissolve
even after heating for sometime, take the fresh quantity of the salt again and treat it in a similar
manner with next solvent. The clear solution thus obtained is labelled as Original Solution (O.S)
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Experiment
5 drops of OS was transfered in a test tube and
2 ml of dilute HCl was added to it.
2 drops of OS solution was transferred in a test
tube and 2 drops of H2S gas was passed
through it.
Few drops of OS was taken in a test-tube and
was heated with conc HNO3. A pinch of solid
NH4CI was added to it. it was shaken
dissolved, then add NH4OH solution was
added to it, till the
solution became basic (smell of ammonia)
Few drops of OS was taken in a test tube and a
few
drops of Na2S solution or H2S in ammonia
solution was added to it.
5 drops of OS was transferred in a test-tube
and 3 drops of (NH4)2CO3
solution was added to it.

Confirmatory test for group V

Observation
No ppt-was formed

Inference
Group 1 absent

No ppt was formed

Group II is absent

No ppt was formed

Group III is absent

No ppt was formed

Group IV is absent

White ppt was formed

Group V is present.
Might be Ca2+,
Ba2+,Sr2+

Precipitate was separated and was washed with water. It was dissolved in hot dil acetic acid and
was divided into three parts.
Experiment
2 drops of solution was transferred to a test tube
and 2 drops of potassium chromate solution was
added to it.
To the other part of the solution, 2 drops of
ammonium sulphate solution was added and
warmed.
A part of solution was taken in another test tube
and 2 drops of ammonium oxalate solution was
added to it. few drops of NH4OH was added to
it and side of test tube was starched.
A cotton swab (ear bud) was dipped in water
and was touch to the salt. it was Heated in a
reducing flame

Observation
No ppt was formed

Inference
Ba2+ is absent

No ppt was formed

Sr2+ is absent

White ppt was formed

Ca2+ is present.

Brick red
observed

flame

is Ca2+ is present.
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Ca2+ is confirmed.

Hence the given salt is CaCO3

2. ZnS
Aim: Identify the cation & anion from the following given salt.
Theory: In the formation of a salt, the part contributed by the acid is called anion and the part
contributed by the base is called cation.
Qualitative analysis is carried out through the reactions which are easily perceptible to our senses
such as sight and smell. Such reactions involve:
(a) Formation of a precipitate
(b) Change in colour
(c) Evolution of gas etc.
Systematic analysis of an inorganic salt involves the following steps:
(i) Preliminary examination of solid salt and its solution.
(ii) Determination of anions by reactions carried out in solution (wet tests) and confirmatory
tests.
(iii) Determination of cations by reactions carried out in solution (wet tests) and confirmatory
tests.
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Test for anion:

Preliminary Test with Dilute Sulphuric Acid: 0.2 g of the salt is taken in a test tube and 1-2 ml
of dilute sulphuric acid was added to it. A water extract was made by dissolving salt in water.
Observations

Inference
Gas Evolved

Colourless gas with the smell of rotten eggs is
evolved which turns lead acetate paper black.
Take 1 mL of water extract and make it alkaline by
adding ammonium hydroxide or sodium carbonate
extract. Add a drop of sodium nitroprusside
solution. Purple or violet colouration appears.

H2S

Possible Anion

Sulphide (S2–)
Sulphide (S2–)

Confirmatory Tests:
(a) With warm dilute H2SO4 a sulphide gives hydrogen sulphide gas which smells like rotten
eggs. A piece of filter paper dipped in lead acetate solution turns black on exposure to the gas
due to the formation of lead sulphide which is black in colour.
Na2S + H2SO4 → Na2SO4 + H2S
(CH3COO)2Pb + H2S → PbS + 2CH3COOH
Lead sulphide
( Black precipitate)
(b) If the salt is soluble in water, take the solution of salt in water make it alkaline with
ammonium hydroxide and add sodium nitroprusside solution. If it is insoluble in water take

sodium carbonate extract and add a few drops of sodium nitroprusside solution. Purple or violet
colouration due to the formation of complex compound Na4[Fe(CN)5NOS] confirms the
presence of sulphide ion in the salt.
Na2S + Na2[Fe(CN)5NO] → Na4[Fe(CN)5NOS]
Sodium nitroprusside Complex of Purple colour
Hence Sulphide ion [S2-] is confirmed
Tests for cation
physical appearance: white of colorless. Salt absorbs moisture and became like paste.
Flame Test:
A paste of small amount of the salt was prepared by adding two drops of conc. HCl on a watch
glass. Paste was taken on the loop of Nichrome wire and was put it in the burner’s flame and
colour was observed. green flashes color was observed.
Wet test for cation:
A small quantity of the given salt was taken in a test tube. Add some suitable solvent to it and
shake well. If it does not dissolve, heat the contents gently for sometime. If it does not dissolve
even after heating for sometime, take the fresh quantity of the salt again and treat it in a similar
manner with next solvent. The clear solution thus obtained is labelled as Original Solution (O.S)

M.P.S Science College
Department of Chemistry

Experiment
5 drops of OS was transfered in a test tube and 2 ml
of dilute HCl was added to it.
2 drops of OS solution was transferred in a test tube
and 2 drops of H2S gas was passed through it.
Few drops of OS was taken in a test-tube and was
heated with conc HNO3 and a pinch of solid NH4CI
was added to it. it was shaken dissolved, then add
NH4OH solution was added to it, till the solution
became basic (smell of ammonia)
Few drops of OS was taken in a test tube and a few
drops of Na2S solution or H2S in ammonia solution
was added to it.

Observation
No ppt-was formed

Inference
Group 1 absent

No ppt was formed

Group II is
absent
Group III is
absent

No ppt was formed

Dull white ppt was
formed.

Group IV is
present
May be (Zn 2+)
(Mn2+)

To the dull white precipitate, add some dil. HCl and heat the contents – The precipitate dissolves
with the evolution of H2S gas. Divide the solution into two parts.

Experiment
To one part of the above solution in a
test tube, add sodium hydroxide
(NaOH) solution dropwise

Observation
A white precipitate is formed
- Add more NaOH to the
white precipitate - The white
ppt. dissolves.
To the second part above solution in a White or bluish white
test tube, add potassium ferrocyanide precipitate is formed
solution

Inference
Zn2+ is confirmed

Zn2+ is confirmed

Zn2+ is confirmed
Hence the given salt is ZnS
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3. BaCl2
Aim: Identify the cation & anion from the following given salt.
Theory: In the formation of a salt, the part contributed by the acid is called anion and the part
contributed by the base is called cation.
Qualitative analysis is carried out through the reactions which are easily perceptible to our senses
such as sight and smell. Such reactions involve:
(a) Formation of a precipitate
(b) Change in colour
(c) Evolution of gas etc.
Systematic analysis of an inorganic salt involves the following steps:
(i) Preliminary examination of solid salt and its solution.
(ii) Determination of anions by reactions carried out in solution (wet tests) and confirmatory
tests.
(iii) Determination of cations by reactions carried out in solution (wet tests) and confirmatory
tests.

M.P.S Science College
Department of Chemistry

Test for anion:

Preliminary Test with Dilute Sulphuric Acid:
Observations

Gas Evolved
0.2 g of the salt is taken in a test tube and 1-2 ml of None
dilute sulphuric acid was added to it.
take 0.1 g of salt in a test tube and 3-4 drops of conc.
H2SO4.
A colourless gas with pungent smell, which gives HCl
dense white fumes when a rod dipped in ammonium
hydroxide is brought near the mouth of the test tube.

Inference
Possible Anion
Absence of CO32ions

Chloride, (Cl– )

Confirmatory Test
Take 0.1 g of salt in a test tube, add a pinch of manganese dioxide and 3-4 drops
of conc. sulphuric acid. Heat the reaction mixture. Greenish yellow chlorine gas
is evolved which is detected by its pungent odour and bleaching action.
Take 1 mL of sodium carbonate extract in a test tube, acidfy it with dil. HNO3 or
take water extract and add silver nitrate solution. A curdy white precipitate is
obtained which is soluble in ammonium hydroxide solution.
Take 0.1 g salt and a pinch of solid potassium dichromate in a test tube, add

Anion
Chloride (Cl–
)
Chloride (Cl–
)
Chloride (Cl–

conc. H2SO4, heat and pass the gas evolved through sodium hydroxide solution.
It becomes yellow. Divide the solution into two parts. Acidify one part with
acetic acid and add lead acetate solution. A yellow precipitate is formed. Acidify
the second part with dilute sulphuric acid and add 1 mL of amyl alcohol
followed by 1 mL of 10% hydrogen peroxide. After gentle shaking the organic
layer turns blue.
Hence Cl2- is confirmed
Test of cation
Flame Test:
A paste of small amount of the salt was prepared by adding two drops of conc. HCl on a watch
glass. Paste was taken on the loop of Nichrome wire and was put it in the burner’s flame and
colour was observed. apple green color was observed.

physical appearance: white of colourless
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Wet test for cation:

A small quantity of the given salt was taken in a test tube. Add some suitable solvent to it and
shake well. If it does not dissolve, heat the contents gently for some time. If it does not dissolve
even after heating for some time, take the fresh quantity of the salt again and treat it in a similar
manner with next solvent. The clear solution thus obtained is labelled as Original Solution (O.S)
Experiment
5 drops of OS was transfered in a test tube and 2 ml of
dilute HCl was added to it.
2 drops of OS solution was transferred in a test tube and
2 drops of H2S gas was passed through it.
Few drops of OS was taken in a test-tube and was
heated with conc HNO3 and a pinch of solid NH4CI was
added to it. it was shaken dissolved, then add NH4OH
solution was added to it, till the solution became basic
(smell of ammonia)
Few drops of OS was taken in a test tube and a few
drops of Na2S solution or H2S in ammonia
solution was added to it.
5 drops of OS was transferred in a test-tube and 3
drops of (NH4)2CO3 solution was added to it.

Observation
Inference
No ppt-was
Group 1 absent
formed
No ppt was formed Group II is
absent
No ppt was formed Group III is
absent

No ppt was formed Group IV is
absent
White ppt was
formed

Group V is
present.
Might be Ca2+,
Ba2+,Sr2+

Confirmatory test for group V
Precipitate was separated and was washed with water. It was dissolved in hot dil acetic acid and
was divided into three parts.

Experiment
To a part of the solution, 2 drops of
ammonium sulphate solution was added and
warmed.
2 drops of solution was transferred to a test
tube and 2 drops of potassium chromate
solution was added to it.
A cotton swab (ear bud) was dipped in water
and was touch to the salt. it was Heated in a
reducing flame

Observation
No ppt was formed

Inference
Sr2+ is absent

yellow ppt was formed

Ba2+ is present

Apple green flame was
observed

Ba2+ is present.

Ba2+ is confirmed.
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Hence the given salt is BaCl2

