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1. Introduction

All the lavatories are equipped with IR-DRDO bio-
digester fitted under the lavatory portion of coach. The
bio-digester is filled with Anaerobic Microbial Inoculums
(AMI) which reduces solid fecal matter into bio-gas and
water.

Water thus converted is discharged onto the track.
Discharged water may contain microorganism,
pathogens which may affect the quality of water and may
spread water bone diseases like cholera, dysentery, and
typhoid.

To overcome this problem, water chlorination is done.
Water chlorination is the process of adding chlorine or
chlorine compounds such as sodium hypochlorite to
water. This method is used to kill certain bacteria and
other microbes in water.

2. Principle of chlorination:

As a strong oxidizing agent, chlorine kills via the
oxidation of organic molecules. Chlorine and the
hydrolysis product hypochlorous acid are not charged
and therefore easily penetrate the negatively charged
surface of pathogens. It is able to disintegrate the lipids
that compose the cell wall and react with intracellular
enzymes and proteins, making them nonfunctional.
Microorganisms then either die or are no longer able to
multiply.

The effectiveness of chlorine is also affected by the pH
(acidity) of the water. Chlorination is not effective if the
pH is above 7.2 or below 6.8.



3. Chlorine Residual: -

Chlorine is a relatively cheap and readily available

chemical that, when dissolved in clear water in sufficient

quantities, will destroy most disease causing organisms

without being a danger to people. The chlorine, however,

is used up as organisms are destroyed. If enough

chlorine is added, there will be some left in the water

after all the organisms have been destroyed, this is

called free chlorine. Free chlorine will remain in the water

until it is either lost to the outside world or used up

destroying new contamination.

Therefore, if we test water and find that there is still some

free chlorine left, it proves that most dangerous

organisms in the water have been removed and it is safe

to drink. We call this measuring the chlorine residual.

Measuring the chlorine residual in a water supply is a

simple but important method of checking that the water

that is being delivered is safe to drink.

4. Determination of Available Chlorine:-

4.1.Preparation of Reagents

 Potassium Dichromate Solution

0.02 N. Carefully pulverize a quantity of potassium

dichromate (K2Cr2O7) and dry at 110 ± 5°C to constant

mass. Dissolve 0.980 8 g of the dried reagent in water to

make exactly 1 litre and mix thoroughly.

 Standard Sodium Thiosulphate Solution- 0.02 N



 Standardization of Sodium Thiosulphate Solution.

In a 250-ml glass-stoppered flask, take 2 g of potassium

iodide and about 25 ml water to dissolve it. Then add

approximately 2 g of sodium bicarbonate and 5 ml of

concentrated hydrochloric acid. Just before the

effervescence subsides, add 25 ml of potassium

dichromate solution. When the effervescence ceases,

stopper the flask and allow to stand for 10 mm in a cool

dry place. Dilute with 50 ml of water and titrate against

standard sodium thiosulphate solution till liquid in the

flask has assumed a yellowish green colour. Then add

starch solution and continue with the addition of sodium

thiosulphate solution until the blue colour is just

discharged.

 Starch Indicator Solution.

Titrate 1 g of starch with 10 ml of cold water and pour, 

with constant stirring, into 200 ml of boiling water. Allow 

to settle and use the clear supernatant liquid.

 Potassium Iodide-Solid (As per IS 7163).

 Glacial Acetic Acid.

 Sodium Bicarbonate.

 Hydrochloric Acid - Concentrated.



4.2 Procedure

 Weigh accurately about 1 to 12.5 g of the material

depending upon the size of the tablet and grind in a

mortar with water till a smooth paste is formed. Add 15 to

25 ml of water and decant off the fine part into a 250-ml

flask. Again grind the material left behind and repeat the

process of decanting off till no gritty material is left. Wash

the pestle and mortar in the same flask.

 Make the solution to 250 ml. Take 25 ml of the solution,

add 2 g of potassium iodide crystals and 100 ml of water

and then add 5 ml of glacial acetic acid and titrate it

against standard sodium thiosulphate solution till the pale

yellow colour is left. At this stage, add starch indicator

and continue the addition of standard sodium

thiosulphate solution till the blue colour is discharged.

Note: - The grinding of the sample should be carried out

with minimum delay, preferably within 10 min after

opening the sample container.

4.3 Calculation

Available chlorine % by mass=    A× N × 35.46

M

Where

A= Volume in ml of Standard thiosulphate solution used,

N- Normality of Standard thiosulphate solution, and

M= mass in g of the material taken for the test.



 4.4 Determination of Moisture

4.4.1 Procedure: -
Weigh accurately 5 to 10 g of the material in an open dry

weighing glass bottle, and place it for 24 h in a vacuum

desiccator over fused anhydrous calcium chloride under

an absolute pressure of 30 to 40 mm of mercury. Weigh

the weighing glass bottle again. The decrease in mass

corresponds to the moisture content of the material.

4.4.2 Calculation

Moisture content % =    M1 – M2    × 100

M

Where

M1= mass in g of the material taken before drying 

M2 = mass in g of the material after drying.

4.4.3 Calculation

Available chlorine % by mass =    A× N × 35.46

M

Where

A= Volume in ml of Standard thiosulphate solution used,

N= Normality of Standard thiosulphate solution, and

M= mass in g of the material taken for the test.



Quality Policy

We at RDSO Lucknow are committed to maintain and update
transparent standards of services to develop safe, modern and
cost effective railway technology complying with statutory and
regulatory requirements, through excellence in research, designs
and standards by setting quality objectives, commitment to satisfy
applicable requirements and continual improvements of
the quality management system to cater to growing needs,
demand and expectations of passenger and freight traffic on the
railways through periodic review of quality management systems
to achieve continual improvement and customer appreciation. It is
communicated and applied within the organization and making it
available to all the relevant interested parties.

Our Objectives

To upgrade maintenance technologies and methodologies and
achieve improvement in productivity and performance of all
Railway assets and man power which inter-alia would cover
reliability, availability, utilization and efficiency.

If you have any suggestions and any specific comments, 
please write to us.

Contact person:- Director (Mech.) 

Email:-dirmech@gmail.com

Mobile:9752447040

Phone:0751- 470890, 0751-2470803

Postal address: Indian Railways, Centre for Advanced 
Maintenance Technology, Maharajpur, Gwalior 

Pin code – 474 0050

Fax:0751- 2470841

Website: https://rdso.indianrailways.gov.in/
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