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FOREWORD 
 
 
This Malaysian Standard was developed by the Technical Committee on Water Treatment 
Chemicals under the authority of the Industry Standards Committee on Chemical and 
Materials. 
 
This Malaysian Standard is the second revision of MS 171, Specification for liquid chlorine 
used for potable water supply. 
 
Major modifications in this revision are as follows: 
 
a) the title has been changed to “Liquid chlorine for use in potable water supply - 

Specification”; 
 
b) the scope has been changed; 
 
c) reference to MS ISO 2120, Liquid chlorine for industrial use - Determination of the content 

of chlorine by volume in the vaporized product has been deleted; 
 
d) incorporation of liquid chlorine definition in Clause 3; 
 
e) physical and chemical properties have been transferred under Clause 4 on Descriptions; 
 
f) Clause 5 on Requirements has been improved; 
 
g) Subclause on risk and safety labelling has been transferred to Clause 8; and 
 
h) Annex E has been refined. 
 
This Malaysian Standard cancels and replaces MS 171:2003. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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Liquid chlorine for use in potable  
water supply - Specification 

(Second revision) 
 
 

1 Scope 
 
This Malaysian Standard specifies liquid chlorine for use in potable water supply. 
 
This standard provides purchasers, manufacturers and suppliers with the minimum 
requirements for liquid chlorine, including physical, chemical, packaging, transportation and 
testing requirements. It also gives information on the application and safe handling of this 
chemical. 
 
 

2 Normative references 
 
The following normative references are indispensable for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the normative reference (including any amendments) applies. 
 
MS ISO 1552:2003, Liquid chlorine for industrial use - Method of sampling (for determining 
only the volumetric chlorine content) 
 
MS ISO 2121:2003, Liquid chlorine for industrial use - Determination of water content - 
Gravimetric method 
 
Regulation 7 (Classification, Packaging and Labelling of Hazardous Chemicals) 1997, 
Occupational Safety and Health Act 1994 (Act 514) and Regulations and Orders 
 
 

3 Terms and definitions 
 
For the purposes of this standard, the following terms and definitions apply. 
 
3.1 liquid chlorine 
 
Chlorine which has been cooled and compressed to a liquid form (pressurised to not less than 
669 kPa at 20 °C). 
 
 

4 Descriptions 
 
4.1 Chemical name 
 
Chlorine. 
 
4.2 Synonym or common names 
 
Liquid chlorine, bertholite. 
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4.3 Empirical formula 
 
Cl2 
 
4.4 Relative molecular mass 
 
71.0 
 
4.5 CAS

1)
 registry number 

 
7782-50-5 
 
4.6 Physical properties 
 
4.6.1 Appearance 
 
Chlorine shall be of clear amber liquid, vaporising to a greenish yellow gas, 2.5 times heavier 
than air at normal temperature and pressure.  It has a suffocating and characteristic odour.    
 
4.6.2 Solubility in water 
 
7.26 g/l at 20 

o
C and 100 kPa. 

 
4.6.3 Density 
 
Liquid:  1.409 g/ml at 20 

o
C 

Gas: 2.945 kg/m
3
 at 100 kPa at 20 

o
C 

 
4.6.4 Vapour pressure 
 
669 kPa at 20 

o
C 

 
4.6.5 Boiling point at 100 kPa 
 
-34 

o
C 

 
4.6.6 Liquefaction point 
 
-101 

o
C at 100 kPa 

 
4.6.7 Specific heat 
 
Liquid: 920 J/(kg.K) at -34 

o
C 

Gas: 475 J/(kg.K) at 0 
o
C 

 
4.6.8 Viscosity (dynamic) 
 
Liquid: 4.78 x 10

-4
 Pa.s at -34 

o
C 

Gas: 1.333 x 10
-8

 Pa.s at 20 
o
C 

 
_________________________________ 
 

1)
 Chemical Abstracts Services Registry Number 
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4.6.9 Critical temperature 
 
144 

o
C 

 
4.6.10 Critical pressure 
 
7710.83 kPa 
 
4.7 Chemical properties 
 
Chlorine is a very strong oxidising agent and can react violently with some gases such as 
hydrogen.  Almost all metals form chlorides in the presence of chlorine. Organic compounds 
including mineral oils and greases react very quickly with chlorine. 

   
Redox potential of chlorine at 25 

o
C: 

   
Cl2 (gas) + 2e

-
 = 2 Cl

-
  + 1.36 V   

 
 

5 Requirements 
 
5.1 Purity criteria 
 
Chlorine supplied according to this standard shall not contain any impurities and additives in 
such concentration that is capable of producing deleterious or injurious effects on the health 
of those consuming water that has been properly treated with the product. 
 
Limits have been given for impurities and toxic substances where these are likely to be 
present in significant quantities from the current production process and raw materials.  If a 
change in the production process or raw materials use leads to significant quantities of other 
impurities or by-products, this shall be notified to the user. 
 
5.2 This product shall comply with the requirements as specified in Table 1. 
 

Table 1. Requirements for liquid chlorine 
 

Parameter Requirement Test method 

 A. Chemical requirement Limit 

 Chlorine content, % v/v 99.5, min. Annex A 

 Water content, % w/w 0.01, max. Annex B 

 B. Impurities Limit 

 Non-volatile residue,  

 mg/kg 

300, max. Annex C 

 Nitrogen trichloride  (NCl3) content, 
 mg/kg 

30, max. Annex D 

NOTE. The contribution of toxic substances in the chemical used for treatment of drinking water 
should not be more than 10 % of the maximum allowable concentration of those toxic substances to 
the drinking water (“the 1/10th rule”). 
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6 Sampling 
 
6.1 A representative sample of not less than 4 kg shall be filled into a cylinder of such a 
size that is designed for the amount taken. 
 
6.2 For determining the volumetric content of chlorine, the method of sampling shall be 
carried out in accordance with MS ISO 1552:2003. 
 
 

7 Test methods 
 
The composition of chlorine is normally controlled and monitored at the point of manufacture.  
The sampling and analysis methods given are intended for use in case of dispute, and shall 
be carried out by competent personnel. 
 
7.1 Completion 
 
Laboratory examination of the sample by the purchaser shall be completed within seven 
working days after receipt of shipment. 
 
7.2 Methods of test 
 
Methods of testing chlorine shall conform to the procedures in annexes listed in Table 1. 
Alternative procedures can be used only with the written agreement of both buyer and 
supplier. In any case of conflict, the methods of this standard shall prevail. 
 
 

8 Marking, labelling and storage 
 
Each shipment of material shall carry with it some means of identification. 
 
8.1 Packaged product 
 
Each drum/cylinder of chlorine shall be marked legibly. The marking shall include the 
following: 
 
a) the name “chlorine”, trade name and grade; 
 
b) tare and gross weight; 
 
c) name, address and telephone number of supplier and/or manufacturer;  
 
d) the date of manufacturing or packaging; and 
 
e) any other markings as required by applicable laws. 
 
8.2 Risk and safety labelling 
 
The following labelling requirements (written in both Bahasa Malaysia and English) shall apply 
to chlorine and shall comply with the requirements of Regulation 7 of the Occupational Safety 
and Health (Classification, Packaging and Labelling of Hazardous Chemicals) Regulations 
1997: 
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a) the name “chlorine” and trade name; 
 
b) name and address of supplier and/or manufacturer; 
 
c) symbols and indications of danger: 
 

 
                                               

        Toksik 
                                                  (Toxic) 
 
d) nature of special risks attributed to dangerous substances; and 
 

R23 Toksik melalui penyedutan 
R23 Toxic by inhalation 
R50 Sangat toksik kepada organisma akuatik 
R50 Very toxic to aquatic organisms 
R36/37/38 Merengsa kepada mata, sistem pernafasan dan kulit 
R36/37/38 Irritating to eyes, respiratory system and skin 

  
e) safety advice concerning dangerous substances. 
 

S45 Dalam hal kemalangan atau jika anda merasa kurang sihat, dapatkan 
nasihat perubatan dengan segera (tunjukkan label jika perlu) 

S45  In case of accident or if feel unwell, seek medical advice immediately (show the 
label where possible) 

S61 Elakkan daripada melepaskan ke persekitaran.  Rujuk kepada arahan 
khas/risalah data keselamatan 

S61 Avoid release to the environment. Refer to special instructions/safety data 
sheets 

S7/9 Pastikan bekas sentiasa ditutup rapat dan disimpan di tempat yang 
mempunyai pengaliran udara yang baik 

S7/9 Keep container tightly closed and in a well ventilated place 
 
8.3 Packaging, transportation and labelling 
 
Chlorine shall be packed under pressure in steel drum and/or cylinder. The dew point of the 
gas shall be at least -40 

o
C.  The filling ratio of a container shall not exceed 1 250 kg/m

3 
and 

the temperature of the container shall not exceed 50 
o
C. 

 
Chlorine shall be delivered in dry and clean steel drum or cylinder. The supplier shall provide 
recommendations for appropriate transportation, storage and handling of the product. 

 
In order that the purity of the product is not affected, the containers shall not have been used 
previously for any other different product or it shall have been specially cleaned and prepared 
before use. 
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8.3.1 The product shall be categorised under the following transportation guidelines and 
labelling: 

 
a) RID

2) 
: class 2, 2

o
 TC label: 6.1 +8; 

 
b) ADR

3) 
: class 2, 2

o
 TC label: 6.1 +8; 

 
c) IMO-IMDG

4)
: class 2.3 label: 2.3 +8; UN 1017; and 

 
d) IATA

5)
: Not permitted unless special authority agreement. 

 
8.4 Certificate of analysis 

 
Certificate of analysis, with the indication of country of origin shall accompany all deliveries for 
the chemical and being given to end users. 

 
8.4.1 The contents of the certificate of analysis shall include the following: 

 
a) chlorine content, % v/v; 
 
b) water content % w/w; 
 
c) residual on evaporation, mg/kg; and 
 
d) nitrogen trichloride  (NCl3), mg/kg. 

 
8.5 Storage requirement 

 
8.5.1 Storage  

 
Store chlorine drum/cylinder in a well-ventilated, non-combustible constructed area, away 
from direct sunlight and chemically incompatible materials. 
 
Chlorine readily supports combustion and will form acidic solution if mixed with water.   
 
8.5.2 Storage incompatibilities 

  
Chlorine will react dangerously and form hazardous chemicals when it reacts with the 
following chemicals: acetylene, turpentine, ether, ammonia gas, hydrogen gas, fuel gas 
hydrocarbons, finely divided metals, diborane, acetaldehyde and benzene.  Avoid exposing 
chlorine to reducing agents, combustible and incompatible materials.  Chlorine is capable to 
generate chemicals like hydrogen chloride, phosgene and sulphuryl chloride which are toxic, 
corrosive and dangerous gases. 
 
8.5.3 Stability 

   
Product is stable up to 12 months under proper storage conditions. 
 
_________________________________ 
 

2) 
 Regulations concerning international carriage of dangerous goods by rail. 

3)
  European Agreement concerning the international carriage of dangerous goods by road. 

4) 
 International Maritime Organization - International Maritime of Dangerous Goods. 

5) 
 International Air Transport Association. 
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9 Certification mark 
 
Each product, may by arrangement with a recognised certification body be marked with the 
certification mark of that body, provided the product conforms to the requirements of this 
standard. 
 
 

10 Compliance 
 
When tested, for each of the samples which is found to conform to the requirements specified 
in Clause 5, the lot, batch or consignment from which the samples have been drawn in 
accordance with Clause 6 shall be deemed to comply with this standard. 
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Annex A 
(normative) 

 
 

Determination of chlorine content 
 
 

A1 General 
 
This clause describes a vaporisation method for the determination of chlorine content. 
 
 

A2 Principle 
 
The liquid chlorine is vaporised and reacted with sodium chloride-potassium thiocyanate 
solution and the volume of gaseous impurities measured. The test should be carried out in a 
well-ventilated area. Face shield and safety spectacles shall be worn during the test. 
 
NOTE. Liquid chlorine is hazardous in nature and potassium thiocyanate is an irritant chemical. 

 
 

A3 Apparatus and reagents 
 
A3.1 Gasous chlorine sampling vessel (F1 of Figure A1) (Erlenmeyer 500 ml). 
 
A3.2 Saturated solution of sodium chloride containing 2 % w/w of potassium 
thiocyanate. 
 
Dissolve about 1.4 kg of sodium chloride in 4 L of warm water and cool to room temperature. 
Decant 2 L of this saturated solution from any undissolved salt and add to it 40 g of solid 
potassium thiocyanate. Shake to dissolve the potassium thiocyanate and transfer to a 2 L 
unstoppered aspirator (F2) to ensure saturation with dissolved air. 
 
A3.3 Baby chlorine cylinder (F3) 
 
A3.4 NaOH Solution, c(Na(OH)) 6 mol/l 

 
A3.5 Saturated NaCl solution 
 
 

A4 Procedure 
 
A4.1 Assemble the sampling vessel (F1) in a well-ventilated fume cupboard, ensuring that 
the stopcock is properly greased (see Figure A1). 
 
A4.2 Turn the 3 way stopcock taps, R1, R2 and R3 in order to link chlorine cylinder (F3) 
and NaOH absorption bath (F4). 
 
A4.3 Gently introduce chlorine gas from baby cylinder (F3) through tap A with flow rate 
about 1 l/min. Allow to purge for about 20 min to displace all the air in the sampling vessel 

(F1) with chlorine gas. Isolate the valve of the baby chlorine cylinder and immediately close 
taps R1, R2 and R3. 
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A4.4 Allow the sampling vessel (F1) containing the test portion to stand for about 10 min in 
order to attain ambient temperature. 
 
A4.5 To ensure that the pressure inside the vessel is at atmospheric level, turn tap R1 in 
order to link the sampling vessel with saturated brine solution (F5) to release the pressure if 
any. 
 
A4.6 Turn Tap R3 to discharge position in order the tubing completely fill with sodium 
chloride-potassium thiocyanate solution before allowing the chlorine absorbing reagent to 
enter the vessel. 
 
A4.7 Adjusting the level of aspirator (F2) to ensure that the reaction of chlorine absorption 
is carried out using a small positive head of reagent at all times. 
 
A4.8 When reaction is completed, close tap R3 and invert or gently shake the vessel a few 
times to remove any remaining traces of chlorine. 
 
A4.9 Finally open tap R2 and R3 to the aspirator and note the volume of residual gas 
levelled off to atmosphere pressure. 
 
 

A5 Expression of results 
 
Chlorine content, expressed as percentage by volume, is given by the formula: 
 
 

Chlorine content, % v/v  =     100 x 
2

12

V

VV 
 

 
  

where 
 
V1 is the volume in ml of residual gas; and 
 
V2 is the capacity in ml of the vessel. 
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Figure A1. Set up of apparatus for chlorine content analysis 
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Annex B 
(normative) 

 
 

Determination of water content 
 
 

B1 General 
 
This clause describes a gravimetric method for the determination of ‘volatile water’, i.e. water 
which volatilises at the same time as chlorine during the gasification of liquid chlorine for 
industrial use. 
 
 

B2 Principle  
 
The water is absorbed by passing the gassified sample into tared absorbers containing 
phosphorus (V) oxide. The absorbers are reweighed and the mass of water is obtained by 
difference. Liquid chlorine is hazardous in nature. The test should be carried out in a well-
ventilated area. Face shield and safety spectacles shall be worn during the test. 
 
 

B3 Apparatus and reagents 
 
B3.1 Apparatus for chlorine content analysis (see Figure A1).  (Erlenmeyer type 500 
ml, with a permanent calibration mark at 250 ml volume level for sample measurement). 
 
B3.1.1 Record the weight (up to 0.1 mg) of the vessel (see Figure A1). 
 
B3.1.2 Four U-shape absorption tubes packed with mixture of P2O5 powder and asbestos 
for Gooch crucible (ration of the mixture: 1 part P2O5 to 2 parts asbestos by volume). Each U-
tube is properly identified by using sleeving to fix its position and direction of gas passing 
through it. 
 
Close the ends of each U-tube with glass rod stoppers. Condition all freshly packed U-tubes 
by passing chlorine gas from a separate source through the tubes for 2 h at about 0.5 L/min 
and followed by dried air for 15 min at the same rate. Keep all the U-tubes in the desiccator 
for 10 min before weighing. 
 
B3.1.3 Drying train (Figure B1). The drying train consists of one 125 ml Drechsel bottle 
containing 70 ml concentrated sulphuric acid (d20 

o
C 1.84), one tower packed with soda 

asbestos (mesh 12 to 20) and two similar absorption towers packed with P2O5 /asbestos 
mixture. When in use, the outlet of the third tower is connected to an air-suction pump. The 
air, being drawn through the sulphuric acid in the Drechsel bottle, soda asbestos and P2O5 

/asbestos mixture in the towers, is dried and used for purging chlorine gas in U-tubes. 
 
 

B4 Procedure 
 
B4.1 Place the sample cylinder in a Dewer vessel for cooling (ice or solid CO2 in 
ethanol/trichloroethylene) and heating (compressed air or warm water 30 

o
C) of the sample as 

Figure B2 in a well-ventilated fume cupboard. Purge the system with dry air from the drying 
train for 10 min. 
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Feed 250 ml of liquid chlorine into the vessel (see Figure A1) at such rate as to give a 
chlorine flow rate of about 1 l/min through the gaseous Cl2 sampling vessel. 

 
Immediately close the needle valve and the valve on the baby chlorine cylinder and allow any 
liquid chlorine remaining in the vaporiser to vaporise through the venting system. 
 
B4.2 Ensure that the chlorine is not allowed to vaporise into a closed system for more than 
a few seconds, otherwise the pressure developed may cause escape of liquid chlorine from 
the apparatus. 
 
B4.3 Allow the gaseous chlorine measuring vessel containing the sample for analysis to 
stand for at least 10 min in order to attain ambient temperature. 
 
B4.4 Blow air/warm water to the vessel to vaporise the chlorine which will pass through the 
U-tubes. 
 
B4.5 When all chlorine has been passed, turn off the air blowing supply and attach the 
drying train. Dry air is then passed through for about 10 min. 
 
B4.6 Disconnect the drying tower and absorber tubes, T, T1, T2 and T3 and reweigh them 
separately to the nearest 0.1 mg. 
 
B4.7 T3 will likewise indicate when the contents of T2 require renewal and also act as a 
safeguard. 
 
NOTE.  To obtain reproducible results, it is necessary, each time, to pass the gas in the same direction 
through the tubes, to place the tubes in the same order and to treat the tubes in the same way before 
each weighing, e.g. by wiping with a chamois leather or cloth. 

 
 

B5 Expression of results 
 
Water content, expressed in milligram per kilogram of chlorine, is given by the formula: 
 
 

Water content, in mg/kg of chlorine   = 000  1 x 
(

321

w

TTTT )
 

 
 
where 
 
T is the weight different in mg of U-tube 1; 
 

T1 is the weight different in mg of U-tube 2; 
 

T2 is the weight different in mg of U-tube 3; 
 

T3 is the weight different in mg of U-tube 4; and 
 
w is the weight of Cl2 in grams used.  
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Figure B1. Drying train 

 
 
 

 
 

 
Figure B2. Set up of apparatus for water content analysis 
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Annex C 
(normative) 

 
 

Determination of non-volatile residue 
 
 

C1 General 
 
This annex describes a method for the determination of the non-volatile residue. 
 
 

C2 Principle 
 
The liquid chlorine is vaporised and the residue, after evaporation, is weighed. 
 
 

C3 Apparatus and reagents 
 
As described in Annex B. 
 
 

C4 Procedure  
 
C4.1 Using the same method as in Annex B, reweigh Vessel A after it is completely dried 
externally. 
 
 

C5 Expression of results 
 
The non-volatile residue, expressed as mg/kg of the sample of chlorine taken, is given by the 
formula: 
 

Residue in mg/kg =   
1.649 x 

10 x )(
6

12

V

WW 
 

 
 
where 
 
W1 is the initial weight of the vessel in grams; 
 
W2 is the final weight of the vessel in grams; 
 
V is the volume of the sample in ml; and 
 

1.649 is the specific gravity value for liquid chlorine at -75 C. 
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Annex D 
(normative) 

 
 

Determination of nitrogen trichloride 
 

D1 General 
 
This appendix describes a method for the determination of the nitrogen trichloride. 
 
 

D2 Principle 
 
Chlorine is vaporised and passed through concentrated hydrochloric acid solution to convert 
any nitrogen trichloride to ammonium chloride. The latter is determined by colorimetrically 
Nessler’s reagent method with spectrophotometer. The test should be carried out in a well-
ventilated area. Face shield and safety spectacles should be worn during the test. 
 
 

D3 Apparatus and reagents 
 
D3.1 Liquid chlorine sampling apparatus, (see Figure A1). 
 
D3.2 Three blackened Drechsel bottle (capacity 125 ml) with 70 ml of concentrated HCl. 
 
D3.3 Gas distillation apparatus, as shown in Figure D1. 
 
D3.4 Concentrated hydrochloric acid (d20 

o
C > 1.16) 

 
NOTE. Concentrated hydrochloric acid is a corrosive chemical.  
 

D3.5 Sodium hydroxide 30 % 
 
NOTE.  30 % sodium hydroxide is a corrosive chemical. 

 
D3.6 Spectrophotometer (Hach

6)
 DR2800 or equivalent) with pre-calibrated standard 

NH3-N curve  
 
D3.7 Nessler’s reagent (Hach

6)
 Nessler’s reagent set or according to the 

spectrophotometer use) (NH3 detection limit 0-3ppm) 
 
 

D4 Procedure 
 
D4.1 Assemble the testing devices as shown in Figure D2. Carefully introduce 100 ml of 
liquid chlorine to the sample flask from a baby sampling cylinder. 
 
_________________________________ 
 

6)
  Hach DR2800 and Nessler’s reagent are examples of suitable spectrophotometer and Nessler’s reagent available 

commercially. This information is given for the convenience of users of this standard and does not constitute an 
endorsement by STANDARDS MALAYSIA of these products. 
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D4.2 Remove the Dewer vessel and allow the liquid chlorine to evaporate, applying 
compressed air or with warm water (30 

o
C in beaker) to the outside of the sample flask to 

maintain a steady rate of evaporation (50 l/hr to 100 l/hr). 

 
Disconnect the apparatus after complete evaporation of the chlorine and dry with dry air. 
Combine the contents of the three Drechsel bottles in a 1 L standard flask. Rinse out each of 
the chlorine flasks with 5 ml of hydrochloric acid and add the washings to the standard flask 
and top up to 1 L with NH3 free distilled water. 
 
D4.3 Set up distillation apparatus as shown in Figure D1. Introduce 50 ml of 30 % caustic 
soda into the distillation flask through the dropping funnel followed by 250 ml of distilled water. 
Supply heat (such as isomantle or bunser burner) to the distillation flask to start blanking the 
caustic. Collect distillate with a 50 ml Nessler's cylinder containing about 15 ml of ammonia 
free distilled water and also ensure that the open end of the receiver is immersed into the 
water when the cylinder is filled up with distillate in the same manner. 
 
Add 8 to 10 drops of Nessler's reagent to the content in the Nessler's cylinder, mix well, a 
yellow colour will develop in the presence of ammonia. Continue the blanking until the 
distillate is free from ammonia (about 30 min). 
 
D4.4 Transfer 21 ml of the same batch of hydrochloric acid used for this test into the 
distillation flask through the dropping funnel. Collect and check for ammonia in distillate (as 
described earlier) by using spectrophotometry method. Normally, distillation is completed after 

three rounds of collection of distillate. Let the total ammonia in hydrochloric acid be 2. 
 
D4.5 Measure out 15 ml of sample (10 % of the boiled down volume or 2 ml of the original 
volume of hydrochloric acid used for the NCl3 absorption) into the distillation flask. Continue 

distillation. Let the total ammonia in the sample be 1. 
 
 

D5 Expression of result 
 
Nitrogen trichloride content, expressed in mg/kg, is given by the formula: 
 
 

NCl3 in liquid chlorine, in mg/kg  =  
DV  x 

7.08 x ) - (
21

ββ
 

 
where 
 
V is the volume of liquid chlorine used for the test;  
 
D  is the density of liquid chlorine at the given temperature; and 
 
7.08 is the molar ratio of NCl3/NH3 
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Figure D1. Set up of apparatus for distillation 
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Figure D2. Set up of apparatus for nitrogen trichloride analysis 
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Annex E 
(informative) 

 
 

General information on chlorine 
 
 

E1 General 
 
E1.1 Function 
 
Disinfection and oxidation agent (e.g. remove of ammonia compounds, oxidising of sulphides, 
iron (II) and manganese). 
 
E1.2 Form in which it is used 
 

Liquid/gas. 
 
E1.3  Treatment dosage 
 
Variable.  
 
E1.4 Secondary effects 
 
Excess of dosage can lead to slight pH lowering due to generation of hydrochloric acid. 
Formation of organo-chlorinated by-products such as trihalomethanes, depending on raw 
water quality. 
 
 

E2 First aid procedures 
 
E2.1 Safety requirement 
 

For the safe use of chlorine the specific safety rules for this chemical should be known.  The 
supplier should provide current safety instructions. Assure that any mechanical damage due 
to rolling, toppling or rough handling is avoided during handling of empty or full vessels.  
Always assure that the valves are leak-tight.  Checking of leak-tightness can be done with 
ammonia solution.  
 
E2.1.1 Contact with eyes and skin should be avoided. 
 
E2.1.2 Personal protective equipment should be worn. 
 
a) Hand protection: Gloves made of rubber or polyvinyl chloride. 
 
b) Face shield or tight fitting goggles and dust mask. 
 
E2.2 First aid should be given to the victim immediately when accidents occur. The 
relevant first aid procedure is as follows: 
 
a) Skin: Remove the contaminated clothes, including foot-ware. Wash the affected skin 

with plenty of water. If swelling, redness or irritation occurs, immediately seek medical 
assistance. 
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b)  Eye: With eyelids open, rinse the eyes with plenty of water. If swelling or irritation 

occurs, immediately seek medical assistance. 
 
c)  Ingestion: Do not induce vomiting. Rinse mouth.  Bring the victim to seek medical 

assistance. 
 
d)  Inhalation: Bring the victim to fresh air area and use oxygen resuscitator as 

pretreatment and immediately bring the victim to seek medical assistance if problem 
with breathing occurs. 

 
E2.3 Spillage/leak 
 
If chlorine is found leaked, evacuate the area and inform person in charge.  Put on breathing 
apparatus.  Close the valve if possible.  Use water spray to direct the escaping of chlorine gas 
away from exposed personnel. 
 
E2.4 Disposal 
 
Contact a licensed disposal contractor for detailed recommendation.  Follow relevant 
regulations.  A small amount of chlorine gas can be diluted in water and neutralised by using 
weak alkali. 
 
E2.5 Fire 
 
Non-flammable but support combustion. Use dry chemical, carbon dioxide, water spray or 
foam to put out surrounding fire. Use a water spray to keep fire-exposed container from 
explode or pressure rupture. Fire fighters should wear full protective clothing and Self 
Contained Breathing Apparatus (SCBA) while fighting with fire. 
 
 

E3 Training requirement 
 
E3.1 Safe handling training 
 
Due to its hazardous and toxic nature, a theoretical training on safe handling of liquid chlorine 
shall be carried out at least once per year.  The training syllabus should include the following: 
 
a) physical properties of liquid chlorine; 
 
b) chemical properties of liquid chlorine; 
 
c) exposure limits and health effects; 
 
d) Personal Protective Equipment (PPE) requirements; 
 
e) chlorine leaks: 
 

i) types of chlorine leaks; 
 
ii) methods of detection; and 
 
iii) handling of chlorine leaks. 
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f) emergency response plan; 
 
g) requirement of a chlorine installation; 
 
h) key local legislation; and 
 
i) first aid. 
 
E3.2 Chlorine emergency training 
 
Advance training should also be provided to train operators on the proper technique of 
addressing liquid chlorine emergencies.  This training is targeted for members of the 
Emergency Response Team (ERT) and will therefore include mainly practical sessions.  The 
training syllabus should include in general the topics mentioned in E3.1 and the following: 
 
a) proper usage of PPE, i.e. self-contained breathing apparatus, canister gas mask, etc.; 
 
b) use of Chlorine Emergency Tool Kit; and 
 
c) simulation exercises on neutralising chlorine leaks. 
 
E3.2 b) will cover the methods of using all the tools in the Emergency Tool Kit (refer to Tables 
E1 and E2).  It is critical that the Emergency Tool Kit is suitable to be used on the drums and 
cylinders being utilised. Each treatment plant is recommended to have a set of any of these 
tools, depending on the type of chlorine container being used. 
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Table E1. Chlorine Emergency Tool Kit (for drum) - 
List of tools packed in a stainless steel box 

 
 
 
 
 

No Description Quantity 

1. No. 4 spanner 1 

2. No. 5 claw key 1 

3. Leather gloves 1 

4. 1-1/2 lb hammer 1 

5. 26 mm socket c/w handle (Stanley) 
or  33 mm and 29 mm box spanner with handle 

1 

6. 5/8" wide cold chisel 1 

7. Gland packing extractor 1 

8. No. 6 adjustable spanner - 12" size (Stanley) 1 

9. Body clamp with plate 1 

10. Exit adaptors 3 

11. Cover nuts 6 

12. Gland packing 12 

13. Gland nut 2 

14. Lead joint 1" x 53/64 x 1/8" for item 11 5 

15. Lead joint 7/16" x 7 x 7 x 16" x 1/16" for item 12 10 

16. 1/8" diameter lead wire 2 

17. Ammonia polythene bottle 1 

18. Gland locking springs 3 

19. Medium grade emery cloth 1 

20. PTFE tape 1 

21. Steel plate for item 9 2 

22. Lead plate for item 9 2 

23. Gland seal 1 

24. Wire brush 1 

25. Stainless steel box 1 

26. Rags 2 

27. File c/w handle 1 

Optional items : 

i Chimb clamp and plate – for the disk end leaking  

ii Flexible hose (optional) - to transfer Cl2 to another 
drum 

 

iii. Valve heating iron  
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Table E2.  Chlorine Emergency Tool Kit (for cylinder) -  
List of tools packed in a stainless steel box 

 

No Description Quantity 

1. No. 4 spanner 1 

2. No. 6 spanner 1 

3. Spindle grip 1 

4. 1-1/2 lb hammer 1 

5. 26 mm socket c/w handle (Stanley) 1 

6. 5/8" wide cold chisel 1 

7. Gland packing extractor 1 

8. No. 6 adjustable spanner - 6" size (stanley) 1 

9. Valve heating iron 1 

10. Cover nuts 6 

11. Gland packing for cylinder 4 

12. Cylinder gland nut 2 

13. Lead joint 7/16" x 7/16" x 1/16" for item 10 10 

14. 1/8" diameter lead wire 1 

15. Ammonia polythene bottle 1 

16. Medium grade emery cloth 1 

17. PTFE tape 1 

18. Gland seal for cylinder valve 1 

19. Semi-leather gloves 1 

20. Cylinder dome cover without hole 1 

21. Stir-up connector for cylinder c/w blank plug 1 

22. Rubber joint for item 21 5 

23. Wire brush 1 

24. Stainless tool box 1 

25. Rags 2 

26. Distance piece for item 3 2 

Optional items: 

i All the parts below (need for cover the upper body of the 
cylinder and vent the Cl2) 
a) Base assembly with chains 
b) Cap Screw 
c) Yoke # 2 
d) Patch 
e) Gasket 
f) Chain 
g) Wrench 400 

 

ii For repair of the body of the cylinder 
a) Wrench 200 and 300 
b) Hood with vent valve 
c) Hood gasket 
Yoke # 1, Yoke screw # 1, Yoke  
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