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F.Sc. Practical Syllabus

1. Short experiments

a. Crystallization of Benzoic acid from water.

b. Purify commercial preparation of NaCl by passing HCl gas.

c. Separate the mixture of various inks by paper chromatography

d. Separation and identification of lead and cadmium ions from the mixture by

paper chromatography.

e. Determine the heat of neutralization of NaOH and HCl.

2. Titration (volumetric analysis)

a. Acid base titration

b. Redox titration

i. KMnO4 titration

ii. Iodimetry

3. Detections

a. Detection of elements C, H, N, S and halogens in organic compounds.

b. Detection of functional group. (Carboxylic acid, phenol and aldehyde are in

notes)

4. Preparations

a. Preparation of aspirin (acetyl salicylic acid)

b. Preparation of iodoform

c. Preparation of phenyl glucasazone.

d. Preparation of copper ammine complex.

5. Inorganic analysis (qualitative analysis or salt analysis)

a. Detection of Acid radical

b. Detection of Basic radical

6. Estimation of barium in the given sample solution, gravimetrically as chromate
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INSTRUCTION NOTE 

1. In first 20 mints you have to write two experiments. Titration is of much importance.

There are many experiments in practical notebook. Few important examples are

included in notes. You have to write, same as mentioned in notes with supposed

observations and calculation in exams, even writing in you practical notebook.

2. 2
nd

 most important experiment is salt analysis (qualitative analysis), they can be

performed with the help of scheme included in the notes.

3. Short experiments can be consulted in initial experiments from notebook.

4. If you want to learn more about experiments, such as

a. How to perform basic experiment.

b. How to make solutions.

c. What are the basic concepts of titration

d. How to perform salt analysis and how to write in exam.

e. Basic definitions and concepts.

f. Online help

Then consult UMAIR KHAN ACADEMY (Channel) At YouTube

Or Facebook page

https://www.facebook.com/umairkhanacademy/

Some links are given below

1. Prepare 1 molar, 1000 ml solution of NaOH.

https://youtu.be/_q7Q4md-ZCY

2. Prepare 1 molar, 100 ml solution of NaOH.

https://youtu.be/5jfpd-4w9tI

3. Prepare 0.05 molar, 1000 ml solution of NaOH.

https://youtu.be/-pX3jhG7tbg

4. Prepare 1 molar, 1000 ml solution of oxalic Acid.

https://youtu.be/oyXtSfhAmPU

5. Prepare 1 molar, 50 ml solution of H2SO4 from stock molarity (18M)

https://youtu.be/vQPOtyjuZxk

6. Prepare 1 molar, 1000 ml solution of HCl from stock molarity (12M)

https://youtu.be/xXOtRmtB4Wc

7. Prepare 1 molar, 1000 ml solution of HCl from stock solution which is

37% of HCl having density 1.18 g/cm3.

https://youtu.be/Cnx4gt3wUZ0

8. A complete guide to titration (Very much informative)

https://youtu.be/cD_GMCQd7UE

N-3

Umair
 kh

an
 Aca

de
my

https://youtu.be/xXOtRmtB4Wc
https://youtu.be/Cnx4gt3wUZ0


iii 

Quick Points to Learn 

Some important acid base reactions 

1. HCl + NaOH  NaCl + H2O molar ratio 1:1 

2. 2HCl + Na2CO3    H2CO3 + 2NaCl molar ratio 2:1 

3. H2SO4 + 2NaOH  Na2SO4 + 2H2O Molar ratio 1:2 

4. H2SO4 + 2KOH   K2SO4 + 2H2O Molar ratio 1:2 

5. (COOH)2 + 2NaOH  (COONa)2 + 2H2O Molar ratio 1:2 

6. H2SO4 + Na2CO3   Na2SO4 + H2CO3 Molar ratio 1:1 

7. H2SO4 + 2NaHCO3  Na2SO4 + H2CO3 Molar ratio 1:2 

8. CH3COOH + NaOH  CH3COONa + H2O Molar ratio 1:1 

Indicator

1. Phenolphthalein is used in case of strong bases such as NaOH, KOH.

2. Methyl orange is used in case of weak bases such as Na2CO3, Soap(NaOH)

3. KMnO4 Titration (KMnO 4 is used as oxidizing agent with following

reducing reagents)

i. FeSO4  Molar Wt. 152 g/mol 

ii. FeSO4.7H2O Molar Wt. 278 g/mol 

iii. FeSO4.(NH4)2SO4.6H2O Molar Wt. 392 g/mol (Mohar’s salt) 

iv. (COOH)2 Molar Wt. 90 g/mol (Oxalic Acid) 

v. (COOH)2.2H2O Molar Wt. 126 g/mol 

vi. (COONa)2 Molar Wt. 134 g/mol (Sod. oxalate) 

vii. (COOK)2 Molar Wt. 166 g/mol (Pot. oxalate) 

viii. (COONH4)2 Molar Wt. 124 g/mol (Amm. oxalate) 

Important redox reactions
1. 2KMnO4 + 8H2SO4 + 10FeSO4 .7H2O  K2SO4 + 2MnSO4 + 5Fe2(SO4)3 + 78H2O

2. 2KMnO4 + 10FeSO4.(NH4)2SO4.6H2O + 8H2SO4   K2SO4 + 2MnSO4 + 5Fe2 (SO4)3+10(NH4)2SO4 +68H2O

3. 2KMnO4 + 3H2SO4 + 5(COOH)2 .2H2O  K2SO4 + 2MnSO4 +10CO2 + 18H2O

4. 2KMnO4 + 8H2SO4 + 5(COONa)2  K2SO4 + 2MnSO4 +10CO2 + 8H2O +5 Na2SO4

5. 2KMnO4 + 8H2SO4 + 5(COONH4)2  K2SO4 + 2MnSO4 +10CO2 + 8H2O +5 (NH4)2SO4

6. 2KMnO4 + 8H2SO4 + 5(COOK)2 6 K2SO4 + 2MnSO4 +10CO2 + 8H2O

7. 2Na2S2O3 + I2  Na2S2O6 + 2NaI (Iodimetry, redox reaction)

Standard Solution 

The solution with known concentration (molarity) is called standard solution. 

Molar Ratio 

Molar ratio is indicated by balanced chemical equation. 

N-4

Umair
 kh

an
 Aca

de
my



SHORT EXPERIMENTS F.Sc Practical
Page No. 1 

UMAIR KHAN ACADEMY 
www.youtube.com/umairkhanacademy 

www. UmairKhanAcademy.com 

Question No. 1: Separate and identify the mixture of various inks by paper 

chromatography. 

Apparatus and Chemicals 

Whatman filter paper strip, chromatographic tank, beaker, given mixture of inks, solvent (Ethanol, 

water), capillary tube jet, scale, lead pencil 

Procedure  

1. Take a strip of Whatman filter paper, 20cm long.

2. Draw a line 2.5cm apart from one end of this strip with the help of lead pencil and mark ‘X’ in middle.

3. Put a small drop of ink mixture on the mark.

4. Now hang down the strip in chromatographic tank or beaker to dip one end (having mixture spot) in the

solvent in a way, mixture spot remains outside from solvent.

5. Allow to stand the strip, till solvent travels ¾ part of it and different ink colour spots are visible.

6. Now, remove the strip, stand to dry.

7. Note the distance covered by solvent and different inks.

8. Calculate Rf value for each component by the given formula.

𝑅𝑓 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑐𝑚) 𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑 𝑏𝑦 𝑠𝑝𝑜𝑡 𝑓𝑟𝑜𝑚 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑖𝑙𝑛𝑒

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑐𝑚) 𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑 𝑏𝑦 𝑠𝑜𝑙𝑣𝑒𝑛𝑡 𝑓𝑟𝑜𝑛𝑡 𝑓𝑟𝑜𝑚 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑖𝑙𝑛𝑒

Result: I separated the colours of different inks from given inks mixture and shown to the examiner. 

Question No. 2: Separate and identify the mixture of Pb2+ and Cd2+ ions from their 

solutions by paper chromatography. 

Apparatus and Chemicals 

Whatman filter paper strip, chromatographic tank, beaker, given mixture of Pb2+ and Cd2+  ions, solvent 

(Acetone 2volume, ter-Butyl alcohol 2 volume, dil HNO3 1 volume), H2S solution, capillary tube jet, scale, lead 

pencil. 

Procedure 

1. Take a strip of Whatman filter paper, 20cm long.

2. Draw a line 2.5cm apart from one end of this strip with the help of lead pencil and mark ‘X’ in middle.

3. Put a small drop of Pb2+ and Cd2+ mixture on the mark.

4. Now hang down the strip in chromatographic tank or beaker to dip one end (having mixture spot) in the

solvent in a way, mixture spot remains outside from solvent.

5. Allow to stand the strip, till solvent travels ¾ part of it.

6. Now, remove the strip, stand to dry.

7. Use locating agent (H2S solution or ammonium sulphide soulution) to locate the spots of Pb2+ and Cd2+

ions.

8. Note the distance covered by solvent and Pb2+ and Cd2+ ions.

9. Calculate Rf value for each ion by the given formula.
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UMAIR KHAN ACADEMY 
www.youtube.com/umairkhanacademy 

www. UmairKhanAcademy.com 

𝑅𝑓 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑐𝑚) 𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑 𝑏𝑦 𝑠𝑝𝑜𝑡 𝑓𝑟𝑜𝑚 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑖𝑙𝑛𝑒

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑐𝑚) 𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑 𝑏𝑦 𝑠𝑜𝑙𝑣𝑒𝑛𝑡 𝑓𝑟𝑜𝑛𝑡 𝑓𝑟𝑜𝑚 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑖𝑙𝑛𝑒

Result: I separated the Pb2+ and Cd2+ ions from given mixture and shown to the examiner. 

Question No. 3: Purify the given sample of benzoic acid by crystallization method. 

Apparatus and Chemicals 

Benzoic acid, water, spirit lamp, filters paper, glass rod, beaker, funnel, tripod stand. 

Procedure 

1. Take 50 ml water in 250 ml beaker and boil the water on tripod stand.

2. Add given sample of benzoic acid in small fractions with constant stirring till appropriate amount is

added. (Do not make saturated or super saturated solutions)

3. Filter the hot solution through filter paper and funnel and filtrate is obtained in china dish.

4. Cool the filtrate, pure colourless, odourless crystalline needles of benzoic acid are obtained.

5. Dry the crystals between two folds of filter paper.

Result: I purified the given sample of benzoic acid by crystallization and shown to examiner. 

Question No. 4: Purify the given sample of common salt by passing HCl gas. 

Apparatus and Chemicals 

Beaker, funnel, round bottom flask, gas burner or spirit lamp, glass tubing, NaCl, H2SO4 

Procedure 

1. Dissolve some quantity of impure salt in a beaker. Filter it in another beaker with filtering apparatus.

2. In a round bottom flask NaCl is reacted with Conc. H2SO4, dropped from thistle funnel, as a result HCl

gas is formed which is passed through rubber tubing joined to the inverted funnel onto impure solution

(filtrate of point 1) of sodium chloride.

3. White, pure crystals of sodium chloride are separated out due to common ion effect.

4. Dry them in folding of filter paper.

Result: I purified the given sample of NaCl and shown to examiner. 

2NaCl + H2SO4 Na2SO4 + 2HCl 
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Question No. 5: Determine the heat of neutralization of 

strong acid (HCl) and strong Base (NaOH). 

Apparatus and Chemicals 

Calorimeter with stirrer, thermometer, balance, beaker, glass rod, 0.1M HCl and 0.1M NaOH 

Procedure 

1. Take 50ml 0.1M NaOH solution in calorimeter and note the initial temperature (T1) by thermometer.

2. Now, add 50ml 0.1M HCl solution in calorimeter, neutralization reaction get started and heat is evolved.

3. Note the increasing temperature after each 10 seconds interval.

4. When temperature becomes uniform, it is noted as final temperature (T2)

5. Note the weight of calorimeter before adding solutions (M1) and after adding both solutions (M2).

6. Calculate the heat of neutralization as follows.

Volume of HCl or NaOH = V = 50ml 

Molarity of HCl and NaOH = M = 0.1M 

Specific Heat of 

Calorimeter  
= S1 = 0.380 J/gK 

Specific Heat of Solution = S2 = 4.18   J/gK 

Rise in temperature  = θ = T2- T1 

= 35.72-35 

= 0.72 oC 

Heat of neutralization = 
(𝑴𝟏 𝑺𝟏 + 𝑴𝟐 𝑺𝟐)

𝟏𝟎𝟎𝟎
×

𝟏𝟎𝟎𝟎

𝑽 × 𝑴

= 
(𝟓𝟎. 𝟓 × 𝟎. 𝟑𝟖 + 𝟗𝟏. 𝟓 × 𝟒. 𝟏𝟖)

𝟏𝟎𝟎𝟎
×

𝟏𝟎𝟎𝟎

𝟓𝟎 × 𝟎. 𝟏

= 57.4 kJ/mole 

Result: I determined heat of neutralization of strong acid (HCl) and strong base (NaOH) by calorimeter 

and I found it as -57.4 kJ/mole. (exothermic)
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      Practical Notes (Titration) 

Page No. 4 F.Sc. 2nd year Chemistry

Question: 01 

The given solution contains 6g of a mixture of 

HCl and NaCl dissolve per litre. Determine the 

percentage composition of the mixture. You are 

provided with 0.1M NaOH. 

Principle It is an acid base titration. 

Standard Solution 0.1M NaOH 

Chemical Equation NaOH + HCl → NaCl + 

H2O 

Molar ratio n1 =1,  n2 =1 

Indicator Phenolphthalein 

End point Light pink 

Procedure 

The given solution of HCl mixture is 

taken in burette and run down drop wise in the 

conical flask, having 10ml NaOH solution with 

few drops of phenolphthalein, till the end point is 

reached which is light pink. Three concordant 

readings are taken for volume of acid used. 

Observations 

Sr. NO Initial 

reading 

Final reading Volume of Acid 

used 

1 0 10 10 ml 

2 10 20 10 ml 

3 20 30 10 ml 

Concordant Reading (V1) = 10 ml 

Calculations 

Acid Base 

𝑴𝟏𝑽𝟏

𝒏𝟏

= 𝑴𝟐𝑽𝟐

𝒏𝟐

𝑴𝟏 𝟏𝟎

𝟏

= 𝟎. 𝟏 𝑿 𝟏𝟎

𝟏

M1 = 𝟎. 𝟏 𝑿 𝟏𝟎 𝑿 𝟏

𝟏 𝑿 𝟏𝟎

Molarity of HCl = 0.1 M 

Amount dissolve per litre 

of HCl   

= Molarity x Molecular. Wt. 

= 0.1 x 36.5 

= 3.65g 

Amount dissolve per litre 

of NaCl 

= 6- 3.65

= 2.35g 

% age composition of 

HCl  

= 𝟑.𝟔𝟓

𝟔
 𝑿 𝟏𝟎𝟎 

= 60.83% 

% age composition of 

NaCl 

= 𝟐.𝟑𝟓

𝟔
 𝑿 𝟏𝟎𝟎

= 39.17% 

Question: 02 

The given solution contains 8g of a mixture of 

Oxalic acid and sodium oxalate dissolve in 

1000ml. Determine the percentage composition of 

sodium oxalate the mixture. 

Principle   It is an acid base titration. 

Standard Solution 0.1M NaOH 

Chemical Equation   

(COOH)2 + 2NaOH → (COONa)2 + 2H2O 

Molar ratio (Acid) n1 =1,  n2 =2 

Indicator Phenolphthalein 

End point Light pink 

Procedure 

The given solution of oxalic acid mixture 

is taken in burette and run down drop wise in 

the conical flask, having 10ml NaOH solution 

with few drops of phenolphthalein, till the end 

point is reached which is light pink. Three 

concordant readings are taken for volume of 

acid used. 

Observations 

Sr. NO Initial 

reading 

Final reading Volume of Acid 

used 

1 0 10 10 ml 

2 10 20 10 ml 

3 20 30 10 ml 

Concordant Reading (V1) = 10 ml 

Calculations 

Acid Base 

𝑴𝟏𝑽𝟏

𝒏𝟏

= 𝑴𝟐𝑽𝟐

𝒏𝟐

𝑴𝟏 𝟏𝟎

𝟏

= 𝟎. 𝟏 𝑿 𝟏𝟎

𝟐

M1 = 𝟎. 𝟏 𝑿 𝟏𝟎 𝑿 𝟏

𝟐 𝑿 𝟏𝟎

Molarity of oxalic acid = 0.05 M 

Amount dissolve per 

litre of oxalic acid   

= Molarity x Molecular. 

Wt. 

= 0.05  x 126 

= 6.3 g 

Amount dissolve per 

litre of sodium oxalate 

= 8- 6.3

= 1.7g 

% age composition of 

oxalic acid   

= 𝟔.𝟑

𝟖
 𝑿 𝟏𝟎𝟎 

= 78.75% 

% age composition of 

sodium oxalate 

= 𝟏.𝟕

𝟖
 𝑿 𝟏𝟎𝟎

= 21.25% 
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      Practical Notes (Titration) 

Page No. 5 F.Sc. 2nd year Chemistry

Question: 03 

The given solution contains 6.3g of (COOH)2. 

xH2O  dissolve in litre (1000ml). Find out the 

value of “x”.You are provided with 0.1M NaOH. 

Principle It is an acid base titration. 

Standard Solution 0.1M NaOH 

Chemical Equation   

(COOH)2.xH2O + 2NaOH → (COONa)2 + (2+x)H2O 

Molar ratio (Acid) n1 =1,  n2 =2 

Indicator Phenolphthalein 

End point Light pink 

Procedure 

The given solution of oxalic acid is taken 

in burette and run down drop wise in the conical 

flask, having 10ml NaOH solution with few 

drops of phenolphthalein, till the end point is 

reached which is light pink. Three concordant 

readings are taken for volume of acid used. 

Observations 

Sr. NO Initial 

reading 

Final reading Volume of Acid 

used 

1 0 10 10 ml 

2 10 20 10 ml 

3 20 30 10 ml 

Concordant Reading (V1) = 10 ml 

Calculations 

Acid Base 

𝑴𝟏𝑽𝟏

𝒏𝟏

= 𝑴𝟐𝑽𝟐

𝒏𝟐

𝑴𝟏 𝟏𝟎

𝟏

= 𝟎. 𝟏 𝑿 𝟏𝟎

𝟐

M1 = 𝟎. 𝟏 𝑿 𝟏𝟎 𝑿 𝟏

𝟐 𝑿 𝟏𝟎

Molarity of oxalic acid = 0.05 M 

Amount dissolve per 

litre of oxalic acid   

= Molarity x Molecular. 

Wt. 

6.3g/l = 0.05  X  (90 + 18x) 

𝟔.𝟑

𝟎.𝟎𝟓

= 90 + 18x 

126 = 90 + 18x 

126 -90 = 18x 

36 18x 

𝟑𝟔

𝟏𝟖

= x 

2 = x 

Result  

Water molecules of crystallization in oxalic acid 

are two 

Question: 04 

Determine the solubility of oxalic acid at room 

temperature. You are provided with 0.1M NaOH. 

Principle   It is an acid base titration. 

Standard Solution 0.1M NaOH 

Chemical Equation   

(COOH)2. + 2NaOH → (COONa)2 + 2H2O 

Molar ratio (Acid) n1 =1,  n2 =2 

Indicator Phenolphthalein 

End point Light pink 

Procedure 

Clear saturated solution of oxalic acid at 

room temperature is prepared and 5ml of this 

solution is taken to make it 100 ml by diluting. 

This solution of oxalic acid is taken in burette 

and run down drop wise in the conical flask, 

having 10ml NaOH solution with few drops of 

phenolphthalein, till the end point is reached 

which is light pink. Three concordant readings 

are taken for volume of acid used. 

Observations 

Sr. NO Initial 

reading 

Final reading Volume of Acid 

used 

1 0 10 10 ml 

2 10 20 10 ml 

3 20 30 10 ml 

Concordant Reading (V1) = 10 ml 

Calculations 

Acid Base 

𝑴𝟏𝑽𝟏

𝒏𝟏

= 𝑴𝟐𝑽𝟐

𝒏𝟐

𝑴𝟏 𝟏𝟎

𝟏

= 𝟎. 𝟏 𝑿 𝟏𝟎

𝟐

M1 = 𝟎. 𝟏 𝑿 𝟏𝟎 𝑿 𝟏

𝟐 𝑿 𝟏𝟎

Molarity of oxalic 

acid 

= 0.05 M 

Amount dissolve per 

litre of oxalic acid   

= Molarity x 

Molecular. Wt. 

= 0.05  x 126 

= 6.3 g/l 

1000ml of dilute 

oxalic acid contains 

= 6.3g 

1ml of dilute oxalic 

acid contains 

= 𝟔. 𝟑

𝟏𝟎𝟎𝟎

100ml of dilute 

oxalic acid contains 

= 𝟔.𝟑

𝟏𝟎𝟎𝟎
 𝑿 𝟏𝟎𝟎
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      Practical Notes (Titration) 

Page No. 6 F.Sc. 2nd year Chemistry

= 0.63g 

5ml of oxalic acid 

saturated solution 

= 100 ml of dilute 

solution 

100 ml of dilute 

solution contains 

= 0.63g 

5ml of oxalic acid 

solution contains 

= 0.63g 

1ml of oxalic acid 

solution 

= 𝟎.𝟔𝟑

𝟓

100ml of oxalic acid 

solution contains 

= 𝟎.𝟔𝟑

𝟓
 𝑿 𝟏𝟎𝟎

= 12.6g 

Result 

Solubility of oxalic acid at room temperature is 

12.6g 

Question: 05 

Determine the weight of monovalent metal M. 

When 4g of its hydroxide (MOH) are dissolve per 

litre in the given solution. You are provided with 

0.1M HCl. 

Principle   It is an acid base titration. 

Standard Solution 0.1M HCl 

Chemical Equation MOH + HCl → MCl + H2O 

Molar ratio   n1 =1,  n2 =1  

Indicator Phenolphthalein 

End point Light pink 

Procedure 

The given solution of HCl is taken in 

burette and run down drop wise in the conical 

flask, having 10ml MOH solution with few drops 

of phenolphthalein, till the end point is reached 

which is light pink. Three concordant readings 

are taken for volume of acid used. 

Observations 

Sr. NO Initial 

reading 

Final reading Volume of Acid 

used 

1 0 10 10 ml 

2 10 20 10 ml 

3 20 30 10 ml 

Concordant Reading (V2) = 10 ml 

Calculations 

Base Acid 

𝑴𝟏𝑽𝟏

𝒏𝟏

= 𝑴𝟐𝑽𝟐

𝒏𝟐

𝑴𝟏 𝟏𝟎

𝟏

= 𝟎. 𝟏 𝑿 𝟏𝟎

𝟏

M1 = 𝟎. 𝟏 𝑿 𝟏𝟎 𝑿 𝟏

𝟏 𝑿 𝟏𝟎

Molarity of MOH = 0.1 M 

Amount dissolve per 

litre of  MOH  

= Molarity x Molecular. 

Wt. 

4 = 0.1 x (M+16+1) 

𝟒

𝟎. 𝟏

= M+ 17 

40 = M+ 17 

40 - 17 = M 

23g/mol = M 

Result The atomic weight of M is 23 g/mol. Which is 

considers as wt. of Na.  

N-10

Umair
 kh

an
 Aca

de
my



UMAIR KHAN ACADEMY 
www.youtube.com/umairkhanacademy 

www. UmairKhanAcademy.com 

 

      Practical Notes (Titration) 

Page No. 7 F.Sc. 2nd year Chemistry

Question: 06 

The given solution contains 6g of a impure NaOH 

dissolve per litre. Determine the % age purity of 

the sample.  You are provided with 0.1M HCl 

solution. 

Principle   It is an acid base titration. 

Standard Solution 0.1M HCl 

Chemical Equation NaOH + HCl → NaCl + 

H2O 

Molar ratio n1 =1,  n2 =1 

Indicator Phenolphthalein 

End point Light pink 

Procedure 

The given solution of HCl is taken in 

burette and run down drop wise in the conical 

flask, having 10ml impure NaOH solution with 

few drops of phenolphthalein, till the end point is 

reached which is light pink. Three concordant 

readings are taken for volume of acid used. 

Observations 

Sr. NO Initial 

reading 

Final reading Volume of Acid 

used 

1 0 10 10 ml 

2 10 20 10 ml 

3 20 30 10 ml 

Concordant Reading (V2) = 10 ml 

Calculations 

Base Acid 

𝑴𝟏𝑽𝟏

𝒏𝟏

= 𝑴𝟐𝑽𝟐

𝒏𝟐

𝑴𝟏 𝟏𝟎

𝟏

= 𝟎. 𝟏 𝑿 𝟏𝟎

𝟏

M1 = 𝟎. 𝟏 𝑿 𝟏𝟎 𝑿 𝟏

𝟏 𝑿 𝟏𝟎

Molarity of NaOH = 0.1 M 

Amount dissolve per 

litre of NaOH   

= Molarity x Molecular. 

Wt. 

= 0.1 x 40 

= 4g 

6g of impure sample 

contains 

= 4g of pure NaOH 

1g of impure sample 

contains 

= 𝟒

𝟔

100g of impure sample 

contains 

= 𝟒

𝟔 
𝑿 𝟏𝟎𝟎 

66.6% 

Result: % age purity of NaOH is 66.6% 

Question: 07 

6.5 grams of an impure sample of KMnO4 is 

dissolves per litre. Determine the percentage of Mn 

present in the given solution. 0.1M Mohar’s satl 

solution is given.   

Principle   It is a Redox titration. 

Standard Solution  0.1M Mohar’s salt solution 

Chemical Equation   

2KMnO4 + 10FeSO4.(NH4)2SO4.6H2O + 8H2SO4 → 

 K2SO4 + 2MnSO4 + 5Fe2 (SO4)3+10(NH4)2SO4 +68H2O 

Molar ratio  

(KMnO4) n1 =2, (FeSO4.(NH4)2SO4.6H2O)  n2 =10 

Indicator  KMnO4 Itself  

End point  Light pink 

Procedure 

The given solution of KMnO4 is taken in 

burette and run down drop wise in the conical 

flask, having 10ml Mohar’s salt solution and half 

test tube of dil. H2SO4, till the end point is 

reached which is light pink. Three concordant 

readings are taken for volume of KMnO4 used. 

Observations 

Sr. NO Initial 

reading 

Final reading Volume of KMnO4 used 

1 0 10 10 ml 

2 10 20 10 ml 

3 20 30 10 ml 

Concordant Reading (V1) = 10 ml 

Calculations 

KMnO4 Mohar’s Salt 

𝑴𝟏𝑽𝟏

𝒏𝟏

= 𝑴𝟐𝑽𝟐

𝒏𝟐

𝑴𝟏 𝟏𝟎

𝟐

= 𝟎. 𝟏 𝑿 𝟏𝟎

𝟏𝟎

M1 = 𝟎. 𝟏 𝑿 𝟏𝟎 𝑿 𝟐

𝟏𝟎 𝑿 𝟏𝟎

Molarity of KMnO4 = 0.02 M 

Amount of Mn dissolve 

per litre   

= Molarity x Atomic weight 

of Mn+2 

= 0.02 x 55 

= 1.1g 

% age of Mn in the given 

solution 

= 𝟏.𝟏

𝟔.𝟓
 𝑿 𝟏𝟎𝟎 

= 16.92% 
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Question: 08 

The given solution contains 10 grams of mixture 

of ammonium oxalate and ammonium sulphate 

dissolved per litre. Find out the %age composition 

of the mixture, you are provided with 0.02M 

KMnO4.   

Principle   It is a Redox titration. 

Standard Solution  0.02M KMnO4 solution 

Chemical Equation   

2KMnO4 + 8H2SO4 + 5(NH4)2C2O4.H2O → 

 K2SO4 + 2MnSO4 + 5(NH4)2SO4 +10CO2 +13H2O 

Molar ratio  

(KMnO4) n2 =2, (NH4)2C2O4.H2O n1 =05  

Indicator  KMnO4 Itself 

End point  Light pink 

Procedure 

The given solution of KMnO4 is taken in 

burette and run down drop wise in the conical 

flask, having 10ml of mixture solution and half 

test tube of dil. H2SO4+ heat to 60 0C, till the end 

point is reached which is light pink. Three 

concordant readings are taken for volume of 

KMnO4 used. 

Observations 

Sr. NO Initial 

reading 

Final reading Volume of KMnO4 

used 

1 0 10 10 ml 

2 10 20 10 ml 

3 20 30 10 ml 

Concordant Reading (V2) = 10 ml 

Calculations 

 (NH4)2C2O4.H2O KMnO4 

𝑴𝟏𝑽𝟏

𝒏𝟏

= 𝑴𝟐𝑽𝟐

𝒏𝟐

𝑴𝟏 𝟏𝟎

𝟓

= 𝟎. 𝟎𝟐 𝑿 𝟏𝟎

𝟐

M1 = 𝟎. 𝟎𝟐 𝑿 𝟏𝟎 𝑿 𝟓

𝟐 𝑿 𝟏𝟎

Molarity of Amm.Oxalate = 0.05 M 

Amount of Amm.Oxalate 

dissolve per litre   

= Molarity x Mol. weight 

= 0.05 x 142 

= 7.1g 

10g of mixture contains 
Amm.Oxalate 

= 7.1g

1g of mixture contains 
Amm.Oxalate 

= 7.1/10

100g of mixture contains 
Amm.Oxalate 

= 𝟕.𝟏

𝟏𝟎
 𝑿 𝟏𝟎𝟎

= 71 g or 71% 

%age of Amm.Oxalate in 

the mixture 

= 71%

%age of Amm.sulphate in 

the mixture 

= 100-71= 29%

Question: 09 

Determine the no. of molecules of water of 

crystallization in a given sample of oxalic acid by 

KMnO4 titration. The amount of oxalic acid 

dissolved per litre is 6.3g. 

Principle   It is a Redox titration. 

Standard Solution  0.02M KMnO4 solution 

Chemical Equation   

2KMnO4 + 3H2SO4 + 5(COOH)2 .xH2O → 

 K2SO4 + 2MnSO4 +10CO2 + (5x+8)H2O 

Molar ratio  

(KMnO4) n2 =2, [(COOH)2. xH2O] n1 =05  

Indicator  KMnO4 Itself 

End point  Light pink 

Procedure 

The given solution of KMnO4 is taken in 

burette and run down drop wise in the conical 

flask, having 10ml of oxalic acid solution and 

half test tube of dil. H2SO4+ heat to 60 0C, till the 

end point is reached which is light pink. Three 

concordant readings are taken for volume of 

KMnO4 used. 

Observations 

Sr. NO Initial 

reading 

Final reading Volume of KMnO4 

used 

1 0 10 10 ml 

2 10 20 10 ml 

3 20 30 10 ml 

Concordant Reading (V2) = 10 ml 

Calculations 

(COOH)2 KMnO4 

𝑴𝟏𝑽𝟏

𝒏𝟏

= 𝑴𝟐𝑽𝟐

𝒏𝟐

𝑴𝟏 𝟏𝟎

𝟓

= 𝟎. 𝟎𝟐 𝑿 𝟏𝟎

𝟐

M1 = 𝟎. 𝟎𝟐 𝑿 𝟏𝟎 𝑿 𝟓

𝟐 𝑿 𝟏𝟎

Molarity of Oxalic Acid = 0.05 M 

Amount of (COOH)2 

dissolve per litre   

= Molarity x Mol. weight 

6.3 = 0.05 x (90+18x) 

126/0.05 = 90+18x 

126 = 90+18x

126-90 = 18x 

36/18 = x 
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x = 2 

Result: No. of molecules of crystallization in oxalic acid are 

two 

Question: 10 

The given solution contains 30g of partially 

oxidized FeSO4.7H2O dissolve per litre. Determine 

the %age oxidation of given Sample. 

Principle   It is a Redox titration. 

Standard Solution  0.02M KMnO4 solution 

Chemical Equation   

2KMnO4 + 8H2SO4 + 10FeSO4 .7H2O → 

 K2SO4 + 2MnSO4 + 5Fe2(SO4)3 + 78H2O 

Molar ratio  

(KMnO4) n2 =2, (FeSO4 .7H2O) n1 =10  

Indicator  KMnO4 Itself 

End point  Light pink 

Procedure 

The given solution of KMnO4 is taken in 

burette and run down drop wise in the conical 

flask, having 10ml of partially oxidized ferrous 

sulphate solution and equal volume of dil. 

H2SO4, till the end point is reached which is light 

pink. Three concordant readings are taken for 

volume of KMnO4 used. 

Observations 

Sr. NO Initial 

reading 

Final reading Volume of KMnO4 

used 

1 0 10 10 ml 

2 10 20 10 ml 

3 20 30 10 ml 

Concordant Reading (V2) = 10 ml 

Calculations 

Ferrous sulphate KMnO4 

𝑴𝟏𝑽𝟏

𝒏𝟏

= 𝑴𝟐𝑽𝟐

𝒏𝟐

𝑴𝟏 𝟏𝟎

𝟏𝟎

= 𝟎. 𝟎𝟐 𝑿 𝟏𝟎

𝟐

M1 = 𝟎. 𝟎𝟐 𝑿 𝟏𝟎 𝑿 𝟏𝟎

𝟐 𝑿 𝟏𝟎

Molarity of Oxalic Acid = 0.1 M 

Amount of FeSO4 dissolve 

per litre   

= Molarity x Mol. weight 

= 0.1 x 278 

= 27.8g

Amount of already 

oxidized FeSO4.7H2O to 

Fe2(SO4)3 

= 30 - 27.8= 2.2 

%age of Fe2(SO4)3 = 𝟐.𝟐

𝟑𝟎
 𝑿 𝟏𝟎𝟎 

= 7.333%

Result: Percentage of oxidation is 7.333% 

Question: 11 

Determine the amount of iodine per litre in the 

given sample solution. You are provided with 0.1M 

Na2S2O3 (hypo) solution. 

Principle  It is a Redox titration (Iodimetry) 

Standard Solution  0.1M Na2S2O3 solution 

Chemical Equation   

2Na2S2O3 + I2 → Na2S2O6 + 2NaI 

Molar ratio  

(Iodine) n1 =1, (Na2S2O3) n2 =2  

Indicator 

Freshly prepared Starch Solution  

End point  just colourless 

Procedure 

10ml of iodine solution is taken in conical 

flask and diluted it with a test tube full of water. 

Hypo (Na2S2O3) solution is taken in burette and 

run drop wise in iodine solution until dark 

brownish colour of iodine changed to pale yellow 

colour and then about 2ml of freshly prepared 

starch solution as indicator is added which 

turned the solution colour into intensely blue. 

Now more hypo is run down drop wise until the 

solution changed to just colourless. Three 

concordant readings are taken for volume of 

hypo used 

Observations 

Sr. NO Initial 

reading 

Final reading Volume of Hypo used 

1 0 25 25 ml 

2 10 35 25 ml 

3 20 45 25 ml 

Concordant Reading (V2) = 25 ml 

Calculations 

Iodine Hypo (Na2S2O3) 

𝑴𝟏𝑽𝟏

𝒏𝟏

= 𝑴𝟐𝑽𝟐

𝒏𝟐

𝑴𝟏 𝟏𝟎

𝟏

= 𝟎. 𝟏 𝑿 𝟐𝟓

𝟐

M1 = 𝟎. 𝟏 𝑿 𝟐𝟓 𝑿 𝟏

𝟐 𝑿 𝟏𝟎

Molarity of iodine = 0.125 M 

Amount of Iodine dissolve 

per litre   

= Molarity x Mol. weight 

= 0.125 x 254 
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= 31.75g

Result: A/L of iodine is 31.75g 

Question: 12 

Calculate the percentage purity of the given 

impure sample of hypo, 80g of which are dissolved 

per litre of the solution. You are provided with 

0.05M iodine solution. 

Principle  It is a Redox titration (Iodimetry) 

Standard Solution  0.05M iodine solution 

Chemical Equation   

2Na2S2O3 + I2 → Na2S2O6 + 2NaI 

Molar ratio  

(Na2S2O3) n1 =2, (Iodine) n2 =1  

Indicator 

Freshly prepared Starch Solution  

End point  just colourless 

Procedure 

10ml of iodine solution is taken in conical 

flask and diluted it with a test tube full of water. 

Hypo (Na2S2O3) solution is taken in burette and 

run drop wise in iodine solution until dark 

brownish colour of iodine changed to pale yellow 

colour and then about 2ml of freshly prepared 

starch solution as indicator is added which 

turned the solution colour into intensely blue. 

Now more hypo is run down drop wise until the 

solution changed to just colourless. Three 

concordant readings are taken for volume of 

hypo used 

Observations 

Sr. NO Initial 

reading 

Final reading Volume of Hypo used 

1 0 25 25 ml 

2 10 35 25 ml 

3 20 45 25 ml 

Concordant Reading (V1) = 25 ml 

Calculations 

Hypo (Na2S2O3) Iodine 

𝑴𝟏𝑽𝟏

𝒏𝟏

= 𝑴𝟐𝑽𝟐

𝒏𝟐

𝑴𝟏 𝟐𝟓

𝟐

= 𝟎. 𝟎𝟓 𝑿 𝟏𝟎

𝟏

M1 = 𝟎. 𝟎𝟓 𝑿 𝟏𝟎 𝑿 𝟐

𝟏 𝑿 𝟐𝟓

Molarity of hypo = 0.25 M 

Amount of hypo 

dissolve per litre  

= Molarity x Mol. 

weight 

= 0. 25 x 248

= 62g

%age purity of hypo = 𝟔𝟐

𝟖𝟎
 𝑿 𝟏𝟎𝟎

= 77.5% 

Result: Percentage purity of Hypo is 77.5 % 
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