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GENERAL PRECAUTIONS TO BE TAKEN IN THE LABARATORY
1. Never work in the laboratory unless a demonstrator or teaching assistant is
present.
2. Do not throw waste such as match stems filter papers etc. into the sink. They
must be thrown into the waste jars.
3. Keep the water and gas taps closed expect when these utilities are needed.

4. Never taste any chemical unless instructed to do so and don’t allow chemicals
to come in contact with your skin.

5. Keep all the doors and windows open while working in the laboratory.
6. You should know about the hazards and properties of every chemical which
you are going to use for the experiment. Many chemicals encountered in
analysis is poisonous and must be carefully handled.

1. Sulphuric acid must be diluted only when it is cold .This should be done by
adding it slowly to cold water with stirring ,and not vice versa.
2. Reagent bottles must never be allowed to accumulate on the work bench. They
should be placed back in the shelves as and when used.

10. Containers in which reaction to be performed a little later should be labeled.
Working space should be cleaned immediately.
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INSTRUCTIONS FOR RECORD WRITING
1. Write on the ruled page the following order:
a) Serial number and date of performance (in the margin)
b) Name and number of the experiment as given in the list.
c) Aim of the experiment.
d) Description of the apparatus.
e) Procedure including sources of error and precautions taken to eliminate or to
minimize them.
f) Inference or Result.
2. Blank page should contain the following in their proper places.
a) Neat diagram of the main apparatus.
b) Observation in tabular form.
c) Calculation in tabular form.
d) Graph sheets and other papers to be attached.
3. Students should submit a record of the experiments after completion of
Practical work.
4. An experiment is deemed to be complete when it is satisfactorily performed and
recorded.
KEEP THE RECORD BOOK NEAT IT FETCHES MARKS
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VOLUMETRIC ANALYSIS
BASIC CONCEPTS OF VOLUMETRIC ANALYSIS
Chemical analysis of the compounds is carried out in two ways
1. Qualitative analysis.
2. Quantitative analysis.
Qualitative analysis shows what element a given contains.
Quantities analysis
determines the quantity of a particular component present in substance. It is carried out in two
ways
1. Gravimetric analysis.
2. Volumetric analysis.
Gravimetric analysis involves the estimation of the amount of a given compound from
the results of weighing. Volumetric analysis is based on the measuring the volume of the
solution of a substance. Terms involved in volumetric analysis
1. Titration: The process of finding out the volume of one of the solution required to react
completely with a definite volume of one the other solution of known concentration is called
titration.
2. Titrant: The solution of known strength is called titrant.
3. Titrate: The solution whose concentration to be estimated.
4. Indicator: The reagent which indicates the endpoint or equivalent point of the titration. The
strength of concentration of a solution is expressed in the following ways.
 NORMALITY: Number of gram equivalents of the substance dissolved per liter of the solution
is called Normality. It is denoted by N
Normality = W solute/E solute × 1/V solvent (in lit) Where E is Gram equivalent weight
 MOLARITY: Number of grams moles of a solute dissolved per liter of solution is called
Molarity. It is denoted by M
Molarity = W solute/E solute × 1/V solvent (in lit)
Where ,M is Gram molecular weight
 MOLALITY: It is the number of mole of the substance dissolved in 1kg of the solvent it is
denoted by (m).
Molality = W solute/E solute × 1/V solvent (in kg)
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List of Experiments
1. To determine neutralization number of Oil.
2. To find the normality of hydrochloric acid and acetic acid by titrating the mix of
HCl & CH3COOH against sodium hydroxide solution conduct metrically.
3. To determine the relative viscosity of given liquid with respect to water at room
temperature by Ostwald’s viscometer.
4. Determination of total hardness of water by EDTA method.
5. To determine alkalinity of given water sample.
6. To determine the percentage of available chlorine present in bleaching powder
sample.
7. To determine molarity of hydrochloric acid pH metrically by using M/10 sodium
hydroxide solution.
8. To determine the surface tension of given liquid at room temperature by
Stalagmometer
9. To determine the acidity of given water sample.
10.Determination of Chloride content in water sample by precipitation titration
method.
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Experiment No: 01
Aim: To determine neutralization number of Oil.
Apparatus: Burette, pipette, conical flask, glass rod etc.
Chemicals: Ethyl alcohol, Std. KOH solution, Oil, Phenolphthalein, Acetone, Benzene etc.
Theory: The acid value of lubricating oil is defined as number of milligrams of KOH required to
neutralize the free acid present in one gram of oil sample. In good lubricating oil acid value should
minimum increase in acid value should be taken as an indicator of oxidation of oil which may lead to
gum and sludge formation decides corrosion. A known weight of oil sample is dissolved in a suitable
solvent and titrates with a standard alcoholic KOH solution.
Reaction:
H+ + OHRCOOH + KOH

H2O

--------- (1)
RCOOK + H2O -------- (2)

Procedure:
1) Weight exactly around 5 gr of the sample on watch glass and dissolved it in to 50 ml of neutral
ethanol.
2) Heat the solution for 30 minute in water bath cool it and add 2 to 3 drops of Phenolphthalein
indicator.
3) Titrate the solution with 0.1 N KOH till the color of solution is faint pink color.This is the end point
of the titration.
4) The final reading of the burette is noted and the titration is repeated to get concordant values.
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Observation Table:
Sr. No

Weight of Sample( in gm)

Burette reading (in ml)

Mean

1
2
3

Formula:
Neutralization number = Volume of 0.1 N KOH used in ml × 5.6
Weight of sample taken

Calculations:

Result: Neutralization number of given Oil sample is …………… mg of KOH.

Questions:
1. Explain the properties of good lubricant.
2. Define term Neutralization number.
3. What happen? When acid value of lubricant is more than permissible value.
4. Why the acid value of lubricant is determined before using in lubrication process?

8

Department of Chemistry, MGMs, Jawaharlal Nehru Engineering College, Aurangabad

Experiment No: 02
Aim: To find the normality of hydrochloric acid and acetic acid by titrating the mix of HCl &
CH3COOH against sodium hydroxide solution conductometrically.
Apparatus: Conductometer, Magnetic stirrer, Beaker, Pipette, Burette, etc
Chemicals: Hydrochloric acid, Acetic acid, Sodium hydroxide, distilled water etc.
Theory: Conductometry can be used to determine the end point of a titration. This method is based
on the measurement of conductance during the course of titration. The conductance varies
differently before and after the equivalence point. This is due to the reason that electrical
conductance of a solution depends upon the number of ions present and their ionic mobility’s i.e.
speeds. When conductance values plotted against volume of titrants added, U shape is obtain, the
point of intersection of lines gives the end point.

Reaction:
HCl + NaOH

NaCl + H20

CH3COOH + NaOH

CH3COONa + H20

Procedure:
1. Prepare the 10 ml mixture of 5ml hydrochloric acid solution and 5ml of acetic acid solution in a
beaker. Add few ml of distilled water in it.
2.

Immerse the conductivity cell in the solution so that the electrodes completely dip in solution.

3.

Note down the conductance of solution.

4. From the burette add 0.3N NaOH solution in 0.5 ml lots with continuous stirring and measure
the conductance of solution at each 0.5ml addition of NaOH.
5. Plot a graph between observed conductance values along y-axis against the volume of alkali
added along x-axis. The end point of intersection gives the amount of alkali required for
neutralization of acid.
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Observation Table:Sr.No.

Volume of NaOH added (in ml)

1

0 ml

2

0.5 ml

3

1 ml

19

9 ml

20

9.5 ml

Observed conductance (in mhos)

Calculations:
1) N1V1 = N2V2

2) N3V3 = N4V4

HCl = NaOH

CH3COOH = NaOH

N1 × 5 = 0.3 × V2 N3 × 5 = 0.3 × V4
3) Strength of HCl = N1 × Eq. Wt

4) Strength of CH3COOH = N3 × Eq. Wt

Result:
1.

Normality of given hydrochloric acid is = …………… N

2.

Normality of given acetic acid is = ………………….. N

3.

Strength of hydrochloric acid in given solution is = ………….. gr/lit

4.

Strength of acetic acid in given solution is = …………… gr/lit

Questions:
1. What is mean by conductance?
2. How you can calculate the normality of acid by conductometrically.
3. Which acid first neutralize &why.
4. By plotting graph how you calculate normality of acids.
5. After neutralization of both acids excess of NaOH added what is the effect on conductance
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Experiment No: 03
Aim: To determine the relative viscosity of given liquid with respect to water at room temperature by
Ostwald’s viscometer.
Apparatus: Viscometer, stopwatch, beaker, water bath, thermometer etc.
Chemicals: Dist. Water, ethanol acetone etc.
Theory: The property of resistance to flow when a stress is applied to a liquid is called “Viscosity”. In the
process of flow the molecule comprising the fluid move fast one another and viscosity arises from what can
the termed the frictional effect of relative motion. When the liquid is flowing to a circular tube the flow
pattern is called streamlines or viscous or laminar. The viscosity is increased by increasing molecular weight
and decrease by increasing the temperature.
Formula:

n = ℓ2 / ℓ 1 × t2/t1 × n1
ℓ1 = Density of H2O at 25oc
ℓ2 = Density of given liquid at toc
n1 = Viscosity of water at toc
n2 = Viscosity of given liquid at toc
t1 = Time flow of given liquid at toc

Procedure:
1)Clean the viscometer with chromic acid and then wash thoroughly with distilled water. It & finally washed
with acetone and dried.
2) A sufficient volume of distilled water is introduced by pipette in bulb B so that the bent Portion of tube
and half or a little more than a half of bulb B is filled up.
3) Clamp the viscometer in quite vertical position.
4) Trough the rubber tube attach to upper arm of bulb A, suck up water until it rises above the upper mark
C and allow it to flow under its own weight.
5) The time of flow of water from C to D is continued by starting the stop watch as the Meniscus just
reaches upper mark C and stopping the watch as the meniscus just passes the lower mark D.
6) Take at least three reading of water at different temperature. Also take the similar reading of ethanol at
various temperatures.
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Observation Table:
Flow of time in
sec.

Sr. No

Different liquids

Temperature

1

Ethanol

25oc

0.998

2

Ethanol

50oc

0.985

3

Water

25oc

0.786

0.8004

4

Water

50oc

0.773

0.5083

Calculations:

Density

Viscosity

ƞ25oc= ℓ2/ℓ1 × t2/t1 × n1 w
ƞ50oc= ℓ2/ℓ1 × t2/t1 × n1 w

Result: The relative viscosity of the liquid with respective with water at 250C temperature is ……………
poise and at 500C temperature is …………… poise

Question:
1. Define term viscosity.
2. What is effect of molecular weight on viscosity
3. Explain the another method used for determination of viscosity of liquid,
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Experiment No: 04
Aim: Determination of total hardness of water by EDTA method.
Apparatus: Beaker, conical flask, burette, pipette, standard flask etc.
Chemicals: Calcium carbonate, EDTA, Buffer solution, EBT dye etc.
Theory: In hard water sample the total hardness can be determined by titrating the Ca2+ and Mg2+
present in an aliquot of the water sample at pH10 with EDTA using EBT indicator. Permanent
hardness can be determined by precipitating the temporary hardness by prolonged boiling followed
by titration with EDTA solution. The difference in the titre values corresponds to the temporary
hardness of the water sample.
When Eriochrome Black-T dye is added to the hard water at pH around 10 it gives wine red
colored unstable complex with Ca2+ and Mg2+ ions of the sample water. Now when this wine redcolored complex is titrated against EDTA solution (of known strength) the color of the complex
changes from wine red to original blue color showing the end point.
Reaction:
O
HO

C

H2
C
N

HO

C
O

C
H2

O
H2
C C

OH

C

OH

H2 H2
C C N
H2C

O

EDTA
Ethylene diamine tetra-acetic acid

Ca2+

Ca2+
+ Erinchrome Black T

Erinchrome Black T

Complex

Mg2+

Mg2+

of water

Unstable complex (wine red)

Ca2+

Ca2+
Erinchrome Black T

Complex

Mg2+

Unstable complex (wine red)
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EDTA

Complex + Erinchrome Black T

Mg2+
Blue (Stable complex)
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Procedure:
Standardization of EDTA solution with standard hard water:
1.

Take 10 ml of standard hard water in a conical flask.

2. Add 3 ml of buffer solution and 2 to 3 drops of EBT indicator, the color of solution turns wine
red. Titrate the flask solution against standard EDTA solution from the burette until the color changes
from wine red to blue at the end point. Take at least two concordant readings. Let the volume of
EDTA solution used = V1 ml
3. Titrate similarly unknown hard water and find out volume of EDTA solution used. Let the volume
of EDTA used with unknown hard water = V2 ml
4. Take 250 ml of the hard water sample in 500 ml beaker & boil gently for about one hour, cool,
filter into a 250 ml measuring flask & make the volume up to the mark with distilled water. Take 10
ml of this solution and proceed in the same way as in step (2). The volume of EDTA used (V3)
corresponds to permanent hardness of the water sample. Temporary hardness is calculated by
subtracting permanent hardness from total hardness. Let volume used = V3 ml
Observation Table:
1.

2.

For standard Hard water: -

Sr.No.

Volume of Standard Hard
Water taken in conical Flask A
(ml)

1

10 ml

2

10 ml

3

10 ml

Volume of EDTA
solution used up (ml)

Mean (V1 ml)

For unknown Hard Water: Sr.No.

Volume of Sample Hard Water
taken in conical Flask A (ml)

1

10 ml

2

10 ml

3

10 ml

14

Volume of EDTA
solution used up (ml)

Mean (V2 ml)
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3.

For Boiled Water:Sr.No.

Volume of Boiled Water taken
in conical Flask A (ml)

1

10 ml

2

10 ml

3

10 ml

Volume of EDTA
solution used up (ml)

Mean (V3 ml)

Calculations:1)

Standardization of EDTA solution:-2)

Total Hardness:-

1 ml EDTA = 1 mg Ca ++

1ml of 1M EDTA=100mg of CaCO3

1ml of 1M EDTA=100mg of CaCO3

V1 ml of 0.01M of EDTA=------of CaCO3

=V1 × 100×0.01
1
10ml of EDTA=------mg of CaCO3
1000ml of EDTA=----- mg of CaCO3

3) Permanent Hardness =

4) Temporary hardness= Total hard. - Permanent hard

1ml of 1M EDTA=100mg of CaCO3
V2 ml of 0.01M of EDTA=------of CaCO3
=V2 × 100×0.01
1
10ml of EDTA=------mg of CaCO3
1000ml of EDTA=----- mg of CaCO3

Result: The given water sample contains,


Temporary hardness = ………………………. ppm.



Permanent Hardness = ……………………… ppm.



Total Hardness = ………………………………… ppm.
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Questions:
1. What is the other name for temporary and permanent hardness?
2. What is mean by Hardness of water?
3. Which factor responsible for hardness.
4. What is unit of hardness?
5. Complete the reaction.
Mg (HCO3)2
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Experiment No: 05
Aim: To determine alkalinity of given water sample.
Apparatus: Beaker, conical flask, burette, pipette, standard flask etc.
Chemicals: Hydrochloric acid, Sodium carbonate, phenolphthalein indicator, distilled water etc.
Theory: Alkalinity is a measure of the capacity of water to neutralize acids. Alkalinity of water is due
primarily to the presence of bicarbonate, carbonate, and hydroxide ions. Bicarbonate is the major
form of alkalinity. Carbonates and hydroxide may be significant when algal activity is high and in
certain industrial water and wastewater, such as boiler water. Alkalinity is expressed as
phenolphthalein alkalinity or total alkalinity. Both types can be determined by titration with a
standard sulfuric acid solution to an end point pH, evidenced by the color change of a standard
indicator solution. The total alkalinity includes all carbonate, bicarbonate and hydroxide alkalinity.
Reaction:-

OH + H

H2O

CO3 + H

HCO3

HCO3 + H

CO2 + H2O

Procedure:
 Standardization of hydrochloric acid solution by titrating against standard sodium carbonate
solution
1. Fill up the burette with hydrochloric acid solution.
2. Pipette out 10 ml of the standard sodium carbonate solution and transfer it to a clean conical
flask.
3. Add two to three drops of methyl orange indicator.
4. Titrate the yellow coloured solution till the colour of solution becomes red.
5. Record the burette reading and repeat the titration to get at least two concordant readings.
 Determination of phenolphthalein end point, by titrating against standardised hydrochloric
acid
1. Transfer 20 ml of the water sample into a conical flask.
2. Add 1 drop of phenolphthalein indicator in it.
3. Continue the titration against the standard hydrochloric acid solution till the solution
becomes colorless. This burette reading corresponds to the methyl orange end point (V1).
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1.
2.
3.

Determination of Methyl Orange end point, by titrating against standardised hydrochloric acid
Again pipette out 20 mL of the water sample in a conical flask.
Add 2 drops of methyl orange indicator. Color of the solution becomes yellow.
Continue the titration against the standard hydrochloric acid solution till the color changes to
red. This burette reading corresponds to the methyl orange end point (V2).

Observation Table:
 PART-I: Standardisation of hydrochloric acid solution by titrating against standard sodium
carbonate solution

Sr. No

1
2
3

Volume of Sodium
Carbonate (V1)

Burette reading (in ml)
Initial

Final

Mean
(V2)

Difference

10 ml
10 ml
10 ml

 PART-II: Determination of phenolphthalein end point, by titrating against standardised
hydrochloric acid

Sr. No
1
2
3

Volume of sample
water (V3)

Burette reading (in ml)
Initial

Final

Mean (V4)

Difference

20 ml
20 ml
20 ml

 PART-III: Determination of Methyl Orange end point, by titrating against standardised
hydrochloric acid

Sr. No

1
2
3

18

Volume of sample
water (in ml)

Burette reading (in ml)
Initial

Final

Mean
(V5)

Difference

20 ml
20 ml
20 ml
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Calculations:
1) Phenolphthalein alkalinity (P)
Strength of Na2CO3 solution (S1) = 0.1(N)
Let, the strength of HCl = S2
As we know, V1S1=V2S2
S2=(V1S1/V2) (N)
20 x S3 = V4x S2
Where,
S3 is the phenolphthalein alkalinity in water
sample
S3 = (V4x S2 )/ 20
Strength in terms of CaCO3 equivalent = S3x Eq.
Wt of CaCO3
= (V4S2 / 20) x 50 g/L
= A (say) g/L
Phenolphthalein alkalinity (P) = A x 1000 mg/L

2) Methyl orange alkalinity (M)
20 x S4 = V5x S2
where,
S4 is the methyl orange alkalinity in water
sample
S4 = (V5S2/20)
Strength in terms of CaCO3 equivalent = S4x Eq.
Wt. of CaCO3
= (V5S2/20) x 50 g/L
= B (say) g/L
Methyl orange alkalinity (M) = B x 1000 mg/L

Result:



The water sample contains,

1. Phenolphthalein alkalinity (P) = ………………………….. ppm
2. Methyl orange alkalinity (M) = ………………………….. ppm

Questions:
1. What is alkalinity of water?
2. What are the salts responsible for alkalinity in water.
3. How the alkalinity of water is determined?
4. What are drawbacks of using highly alkaline water.
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Experiment No: 06
Aim: To determine the percentage of available chlorine present in bleaching powder sample.
Apparatus: Conical flask, Beaker, Pipette, Burette, Weighing balance, Std. flask etc
Chemicals: N/20 Sodium thiosulphate solution, 10 % KI Solution, Dilute sulfuric acid, Starch indicator
etc.
Theory: Bleaching powder is used as bleaching agent and also disinfectant. The main constituent of
bleaching powder is calcium hypochoride.Available chlorine is the amount of chlorine liberated by
the action of an acid on bleaching Powder(CaOCl2) as shown in the following reaction.The liberated
chlorine oxidizes KI and liberated out the Iodine in equal amount that may be titrated against
Standard hypo solution using freshly prepared starch solution as an indicator.
Reaction:
CaOCl2 + 2 CH3COOH → (CH3COO)2 Ca + H2O + Cl2 ↑
Cl2 + 2KI

→ 2KCl + I2

I2 + 2 Na2S2O3 → 2NaI + Na2S4O6
Starch +I2

→ starch-iodide complex
(Deep blue Colour)

Procedure:
Step I: Preparation of Bleaching Powder Solution
1. Weigh out accurately 3 g of bleaching powder in a cleaned and pre-weighed weighing bottle.
2. Transfer it into a mortar, crush with a pestle and little distilled water.
3. Make a thin paste of bleaching powder sample with distilled water.
4. Transfer the paste into 250 ml volumetric flask.
5. Wash the mortar and pestle with distilled water and transfer it into the flask to make 250ml.
6. Shake well to get homogenous suspension of bleaching powder.
Step II: Estimation of Available Chlorine
3. Wash the burette with distilled water and rinse with standard hypo solution then fill the
burette.
4. Pipette out 10ml of homogenous solution of bleaching powder in the conical flask.
5. Put 04ml of potassium iodide (KI) and about half test tube of glacial acetic acid into the flask.
6. Titrate the liberated iodine against standard hypo solution till a pale yellow colour is obtained.
7. Now added 04 drops of starch indicator to get a deep blue colour.
8. Continue adding the hypo solution till blue colour disappears.( End point)
9. Repeat the experiment to get the concordant reading.
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Observation Table:

Sr.
No

Volume of Bleaching
Powder solution V1
(ml)

1

10

2

10

3

10

Burette Reading
(ml)
Initial
Final
Reading
Reading

Volume of Hypo
Solution
Consumed
(ml)

Concordant
Reading
V2 (ml)

Concordant Reading = V2 ml

Calculations:
Bleaching Powder Vs Sodium thiosulphate solution
N1 V1

=

N2V2

N1 × 10

=

1/10 × V2

N1

=

V2/100

Strength of available chlorine = N1 × 35.5 ( Eq. Wt of chlorine)
% of available chlorine

= N1 ×35.5 × 250/1000 × 100/W

Result:


Amount of available chlorine present in bleaching powder is …………… %

Questions:
1) What is chemical name of bleaching powder?
2) How will you prepare bleaching powder?
3) For what purpose bleaching powder is used in drinking water?
4) How does bleaching powder act as disinfectant?
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Experiment No: 07
Aim: To determine molarity of hydrochloric acid pH metrically by using M/10 sodium hydroxide
solution.
Apparatus: pH meter with glass electrode, Magnetic stirrer, Beaker, Pipette, Burette, etc
Chemicals: Hydrochloric acid, Sodium hydroxide, distilled water etc.
Theory: ThepH value of solution is defined as negative logarithm of hydrogen ion concentration. It is
expressed in gram/ion lit.
pH = -log [H+]
Measurement of pH is also employed to monitor the course of acid-base titration. The pH value
of solution at different stages of acid-base neutralization is determined and is plotted against the
volume of acid / alkali added. On adding a base to an acid the pH rises slowly in the initial stages then
it changes rapidly at the end point. The end point of titration can be detected, where the pH changes
most rapidly. However the shape of inflection point and symmetry of the curve on its two sides
depends upon ionization of acid and base used and on the basicity of acid and acidity of the base.
Reaction:HCl + NaOH

NaCl + H20

Procedure:
1.

Standardize the pH meter using buffer solution of different pH.

2.

Clean the electrode by using distilled water and dry it.

3.

Take 10 ml of hydrochloric acid solution in 100 ml beaker and immerse the electrode.

4.

Set up burette containing standard sodium hydroxide solution.

5.

Note down the initial pH of solution.

6.

From the burette add 0.3 N NaOH solution in 0.5 ml lots with continuous stirring and measure
the pH of solution at each 0.5ml addition of NaOH.

7.

Plot a graph between pH values along y-axis against the volume of alkali added along x-axis.

8.

The amount of alkali required for neutralization of acid is calculated from the graph.
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Observation Table:
Sr.No.

Volume of NaOH added (in ml)

1

0 ml

2

0.5 ml

3

1 ml

19

9 ml

20

9.5 ml

pH of solution

Calculations:
1) M1V1
HCl

= M2V2
= NaOH

M1 × 10 = 0.3 × V2

Result:
Molarity of given hydrochloric acid is = …………… M

Questions:
1.

Define the term pH?

2.

What are the methods available for determining pH of solution?

3.

How the pH of solution is determined using standard hydrogen electrode?

4.

Give any four applications of pH metry.
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Experiment No: 08
Aim: To determine the surface tension of given liquid at room temperature by Stalagmometer.
Apparatus: Stalagmometer, Specific gravity bottles, Piece of rubber tubing with screw clip.
Chemicals: Given liquid, water etc.
Theory: The Surface tension is the characteristic property of every liquid. It is due to intermolecular
attractions among molecules of liquid. It is defined as the force in dynes acting at right angle to the
surface of the liquid. The Surface tension of the given liquid is determined relative to water the room
temperature by Stalagmometer. The number of drops for the same volume of water and the given
liquid at are counted and let these be as n1 and n2 resp. Now if d1and d2 are densities of water and
the given liquid the room temperature as determined separately by using specific gravity bottle or
pyknometer, then the surface tension γ2 of the given liquid can be calculated by using the formula;

γ2/ γ1 = n2/n1 × d1/d2
Where,
n1=No. of drops of water counted
n2 = No. of drops of given liquid counted
d1 = Density of water
d2 = Density of given liquid
γ1=Surface tension of water
γ2=surface tension of given liquid

Fig. 1 Stalagmometer
Procedure:
1. Clean the Stalagmometer and specific gravity bottles

first with chromic acid solution and

wash finally with distilled water and then dry.
2. Immerse the lower end of Stalagmometer in a beaker containing distilled water, suck up water
until it rises above the mark and tighten the screw of the screw-pinch.
3. Now loosen the screw of the screw-pinch carefully so that the liquid drops starts falling at an
interval of about 2-3 seconds in successive drops. Counting of drops is started when the water
meniscus just reaches the upper mark and stopped when the meniscus just passes the lower
mark. Repeat to get three readings and take the mean value.
4. Clean the Stalagmometer and dry it. Fill it with given liquid until it rises above the upper mark
and count the number of drops as previously noted.
5. Clean and dry the specific gravity bottle and measure the density of liquid.
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Observation Table:
Number of drops
Liquid

Mean Value
1

2

3

Water

n1=

Given liquid

n2=

Physical constants of water at different temperatures:
Temperature

Density

Surface Tension dynes/cm

Viscosity centipoise

22 °C
23 °C
24 °C
25 °C
26 °C
27°C
28°C

0.9978
0.9975
0.9973
0.9970
0.9968
0.9965
0.9962

72.44
72.28
72.13
71.97
71.82
71.66
71.50

0.9579
0.9358
0.9142
0.8970
0.8737
0.8545
0.8360

Calculations:

γ2/ γ1 = n2/n1 × d1/d2
Result:


The relative surface tension of liquid with respect to water at room temperature = - - - dynes/cm

Questions:
1. Define surface tension
2. What are units of surface tension in C.G.S. and S.I. (M.K.S.) system?
3. What are cohesion and adhesion force?
4. What are the factors affecting the surface tension?


Define angle of contact.
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Experiment No: 09
Aim: To determine the acidity of given water sample.
Apparatus: Conical flask, Beaker, Pipette, Burette etc
Chemicals: Sodium hydroxide, Phenolphthalein indicator, Methyl orange indicator, distilled water
etc.
Theory: Acidity is a measure of the capacity of water to neutralize bases. Acidity is the sum of all
titrable acid present in the water sample. Strong mineral acids, weak acids such as carbonic acid,
acetic acid present in the water sample contributesto acidity of the water. Usually dissolved carbon
dioxide (CO2) is the major acidic component present in the unpolluted surface waters. The volume of
standard alkali required to titrate a specific volume of the sample topH 8.3 is called phenolphthalein
acidity (Total Acidity). The volume of standard alkali required to titrate a specific volume of the water
sample (wastewater and highly polluted water) to pH 3.7 is called methyl orange acidity (Mineral
Acidity).
Procedure:
 Standardization of sodium hydroxide solution.
1. Fill up the burette with 0.1 N oxalic acid solution.
2. Pipette out 10 ml of the standard sodium hydroxide solution (V1) and transfer it to a clean
conical flask.
3. Add two to three drops of phenolphthalein indicator.
4. Titrate the pink coloured solution till the solution becomes colourless.
5. Record the burette reading and repeat the titratiPon to get at least two concordant readings
(V2).

1.
2.
3.
4.
5.
6.
7.
8.
9.

Determination of Mineral and Total acidity (phenolphthalein and methyl orange end point)
Fill the burette with standard sodium hydroxide solution up to the zero mark.
Take 20 mL of a given water sample in a conical flask using pipette.
Add few drops of methyl orange indicator in the conical flask. The color changes to orange.
Now titrate the sample against the standard sodium hydroxide solution until the orange color
faints.
Note down the volume of sodium hydroxide solution consumed for titration (V3). This volume is
used for calculating the mineral acidity.
To the same solution in the conical flask add few drops of phenolphthalein indicator.
Continue the titration, until the colour changes to faint pink colour.
Note down the total volume (V4) consumed for titration. This volume is used for calculating the
total acidity.
Repeat the titration for concordant values.
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Observation Tables:
 PART-I: Standardization of sodium hydroxide solution
Burette reading (in ml)
Volume of NaOH taken
Sr. No
(V1)
Initial
Final
Difference
1
10 ml
2
10 ml
3
10 ml
 PART-II: Determination of Mineral acidity (Methyl Orange end point)
Burette reading (in ml)
Volume of water
Sr. No
sample (V3)
Initial
Final
Difference
1
20 ml
2
20 ml
3
20 ml
 PART-II: Determination of Total acidity (Phenolphthalein end point)
Burette reading (in ml)
Volume of water
Sr. No
sample (V3)
Initial
Final
Difference
1
20 ml
2
20 ml
3
20 ml

Calculations:
1) N1V1 =
NaOH =
N1 × 10 =

Mean(V2)

Mean(V4)

P

Mean(V5)

N2V2
Oxalic acid
0.3 × V2

2)

Mineral Acidity =

Vol. of NaOH Consumed (V4) × N1 × 50 × 1000
Volume of Sample Taken (V3)

ppm

3)

Total Acidity =

Vol. of NaOH Consumed (V5) × N1 × 50 × 1000
Volume of Sample Taken (V3)

ppm

Result:The given water sample contains,
1.
Mineral acidity = …………… ppm
2.
Total acidity = …………... ppm
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Experiment No: 10
Aim: Determination of Chloride content in water sample by precipitation titration method.
Apparatus: Conical flask, Beaker, Pipette, Burette etc
Chemicals: Silver nitrate, Potassium chromate, water sample, Sodium chloride, distilled water etc.
Theory: This method determines the chloride ion concentration of a solution by titration with silver
nitrate. As the silver nitrate solution is slowly added, a precipitate of silver chloride forms.
Ag+(aq) + Cl–(aq) → AgCl(s)
The end point of the titration occurs when all the chloride ions are precipitated. Then additional
silver ions react with the chromate ions of the indicator, potassium chromate, to form a red-brown
precipitate of silver chromate.
2–

2 Ag+(aq) + CrO4 (aq) → Ag2CrO4(s)
K2CrO4 (aq)+2AgNO3 (aq) → Ag2CrO4 (aq) +2KNO3 (aq)
This method can be used to determine the chloride ion concentration of water samples from many
sources such as seawater, stream water, river water and estuary water. Seawater is used as the
example here.
The pH of the sample solutions should be between 6.5 and 10. If the solutions are acidic, the
gravimetric method or Volhard’s method should be used
Procedure:
 Standardization of silver nitrate solution.
6. Fill up the burette with silver nitrate solution up to the zero mark and remove air gap.
7. Pipette out 10 ml of the standard sodium chloride solution (V1) and transfer it to a clean conical
flask.
8. Add two to three drops of potassium chromate indicator in it.
9. Titrate the red colored solution till the solution becomes brown in color.
10. Record the burette reading and repeat the titration to get at least two concordant readings (V2).

10.
11.
12.
13.
14.
15.

Determination of chloride content in water sample
Fill up the burette with silver nitrate solution up to the zero mark and remove air gap.
Take 20 mL of a given water sample in a conical flask using pipette.
Add few drops of potassium chromate indicator in the conical flask.
Now titrate the sample against standard silver nitrate solution.
Continue the titration, until the yellow colour changes to faint brown colour.
Repeat the titration for concordant values.
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Observation Tables:
 PART-I: Standardization of silver nitrate solution
Volume of NaCl taken
(V1)

Sr. No
1
2
3

Burette reading (in ml)
Initial

Final

Mean
(V2)

Difference

10 ml
10 ml
10 ml

 PART-II: Determination of chloride content in water sample
Volume of water
sample (V3)

Sr. No
1
2
3

Burette reading (in ml)
Initial

Final

Mean
(V4)

Difference

20 ml
20 ml
20 ml

Calculations:
1) N1V1

=

N2V2

NaCl

=

AgNO3

N1 × 10 =

N2 × V2

2) Calculate the chloride ion concentration in the original sample, in milligrams per liter, as follows:
Chloride content (mg/L) = [V4 x N2 x 35.5] / S
Where,
V4 = M.B.R of Part II
N2 = Normality of standard AgN03 solution.
S = Volume of sample taken (V3)

Result: The chloride content present in given water sample is …………… mg/lit
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