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Item 0 OPENING OF THE MEETING
0.1 Welcome by Bureau of Indian Standards.

Item 1 SCOPE AND COMPOSITION OF PANEL
1.1 The composition of CHD 07: P3 is given at Annex-I.
The Panel may CONSIDER.

Item 3 DRAFTS FOR DISCUSSION IN THIS MEETING
3.1 IS 4544: 2000 Ammonia - Code of safety (First Revision)
· As decided during the 14th meeting of Chemical Hazards Sectional Committee meeting held on 27.09.2024, the revised draft prepared by Dr. Dipendu Das, AERB and after incorporating the editorial corrections is enclosed. 



The Panel may ADVICE.

3.2 IS 6818: 1973   Code of Safety for phosphoric acid
· As decided during the 14th meeting of Chemical Hazards Sectional Committee meeting held on 27.09.2024, the revised draft prepared after incorporating the technical changes is enclosed. 


The Panel may ADVICE.

3.3 IS 6953: 1973   Code of safety for bromine
· As decided during the 14th meeting of Chemical Hazards Sectional Committee meeting held on 27.09.2024, the revised draft prepared after incorporating the technical changes is enclosed. 


The Panel may ADVICE.

3.4 IS 15738: 2007 Stable Bleaching Powder – Code of Safety
· As decided during the 14th meeting of Chemical Hazards Sectional Committee meeting held on 27.09.2024, the revised draft prepared after incorporating the technical changes is enclosed. 



The Panel may ADVICE.

3.5 IS 14200: 1994 Hydrogen Peroxide – Code of Safety
· In the 14th meeting of Chemical Hazards Sectional Committee meeting held on 27.09.2024, the Committee noted that the comments have been received from Shri Muraleekrishnan R, ISRO and inputs are awaited from Dr.Dadamudi Usharani, CFTRI. The Committee asked BIS Sectt. to seek inputs from Dr.Dadamudi Usharani, CFTRI and prepare the revised draft after incorporating the editorial changes.


The Panel may ADVICE.

3.6 IS 15548: 2005 Hydroflurocarbon- Code of Safety.
· In the 14th meeting of Chemical Hazards Sectional Committee meeting held on 27.09.2024, the Committee noted that the revised draft of IS 15548 has been received from Dr. Arti Bhatt, CFEES.
· The Committee asked BIS Sectt. to circulate draft to Committee members and Panel members of CHD 07: P3 after incorporating the editorial changes for 10 days . If comments received they will be taken by CHD 07:P3 else document will be issued into wide circulation after seeking approval from the Chairperson.
· The revised draft after incorporating the technical changes is enclosed.


The Panel may ADVICE.

Item 4 New Subjects
4.1 NWIP Sodium Cyanide code of Safety
· In the 14th meeting of Chemical Hazards Sectional Committee meeting held on 27.09.2024, the Committee decided to once again write to Shri Sheelendra Pratap Singh, IITR to provide working document on Sodium Cyanide Code of Safety. The draft received will be circulated as preliminary draft among the Committee members for 21 days. The comments received will be deliberated in CHD 07: P3.
· Work is yet to be initiated.

The Panel may ADVICE.


Item 4 DATE AND PLACE OF NEXT MEETING

Item 5 VOTE OF THANKS





ANNEX – I

COMPOSITION OF CHD 07: P3 PANEL

Composition of CHD 07:P3 ‘Panel on safety codes for chemicals under Group-I, CHD 07:P3’ as follows:

i. Dr B. M. Bhanage, Institute of Chemical Technology, Mumbai, Convener
ii. Dr H S Das, AMAI
iii. Mr Nishith Ghosh, BARC
iv. Dr. Dandamudi Usharani,CSIR-CFTRI
v. Dr. M. Surianarayanan, CSIR - Central Leather Research Institute, Chennai
vi. Dr. Sheelendra Pratap Singh, CSIR -Indian Institute Of Toxicology Research
vii. Dr. M. Muthukrishnan, CSIR - National Chemical Laboratory, Pune
viii. Shri. S P. Dobhal,CFEES 
ix. Dr J. C. Majumdar, Crop Care Federation of India, New Delhi
x. Shri. Sunil Kher/Shri. Anoop Tandon, GIA
xi. Shri Sanjay Harlaka, Hindustan Unilever Limited, Mumbai
xii.  Ms. Prachi Joshi, Huntsman Textile Effects, Mumbai
xiii. Dr. Chinmoy Nandi,NOCIL LTD,ICC
xiv. Dr. Jagdish Kumar/ Dr. Deep Shankar Chatterjee, Shriram Institute for Industrial Research, Delhi
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FOREWORD

(Formal clauses to be added later)

Phosphoric acid is a widely used common inorganic acid. Fertilizer industry is the biggest consumer of phosphoric acid. In its pure form, it is used in cosmetic, pharmaceutical, detergent, food and various other industries. The phosphoric acid used is mainly orthophosphoric acid; but condensed acids of the general formula Hn+2PnO3n+1 also are being used progressively.



The strength of phosphoric acid is generally expressed in terms of phosphoric pentoxide (P2O5) content. The strength of commercial grade acids varies from 20 percent to 85 percent P2O5. Acids, above 65 percent P2O5 content, invariably contain condensed phosphates.

Phosphoric acid produced by wet process contains fluorine compounds, either as hydrofluorosilicic acid or hydrofluoric acid in varying ratios. The fluorine content of the acid is generally controlled by factors such as the nature of the ore used, the process of acid extraction, the method of cooling employed during processing.

The properties of phosphoric acid listed in 4 have been taken from literature and have been included for information only. Moreover, these properties pertain to pure phosphoric acid. BIS has published a separate standard IS 798 : 2020 on the requirements, methods of sampling, and test for phosphoric acid of technical, explosive, analytical grades.



[bookmark: page5]This standard was first published in 1973. The Committee felt a need to revise this standard with a view to update the standard based on the experience of last five decades and on the currently available data.This standard describes properties of phosphoric acid, the nature of hazards associated with it and essential information on storage, handling, packing, labelling, disposal of waste, cleaning and repair of containers, selection and training of personnel, protective equipment and first aid.

In this revision, general properties have been incorporated and modifications have been made to update safety measures for controlling hazards, and essential information on symptoms of poisoning, first-aid, medical treatment, storage, handling, labelling and employee safety. In this revision the title of standard and amendment have been also been modified.

And additionally, during the revision, efforts have been made to harmonize the safety measures mentioned in the standard for controlling hazards, essential information on symptoms of poisoning, Personal protection equipment etc., with the latest and applicable rules such as Hazardous Waste Management Rules etc.



Phosphoric acid is a widely used common inorganic acid. Fertilizer industry is the biggest consumer of phosphoric acid. In its pure form, it is used in cosmetic, pharmaceutical, detergent, food and various other industries. The phosphoric acid used is mainly orthophosphoric acid; but condensed acids of the general formula Hn+2PnO3n+1 also are being used progressively.

The strength of phosphoric acid is generally expressed in terms of phosphoric pentoxide (P2O5) content. The strength of commercial grade acids varies from 20 percent to 85 percent P2O5. Acids, above 65 percent P2O5 content, invariably contain condensed phosphates.

Phosphoric acid produced by wet process contains fluorine compounds, either as hydrofluorosilicic acid or hydrofluoric acid in varying ratios. The fluorine content of the acid is generally controlled by factors such as the nature of the ore used, the process of acid extraction, the method of cooling employed during processing.

There is no ISO Standard on this subject. In the preparation of this standard considerable assistance was derived from MCA Safety Data Sheet No. SD-70 ' Phosphoric acid ' issued by Manufacturing Chemists' Association Inc, Washington DC, USA.

During this revision, efforts have been made to harmonize the safety measures mentioned in the standard for controlling hazards, essential information on symptoms of poisoning, Personal protection equipment etc., with the latest and applicable rules such as Hazardous Waste Management Rules etc.

The various clauses of the standard have been aligned with the format being applied for all Indian Standards on code of safety of chemicals.

The structure of the standard has been harmonized in the order and format being applied for all Indian Standards on Code of safety of chemicals.







1 SCOPE

1.1 This standard describes properties of phosphoric acid, the nature of hazards associated with it and essential information on storage, handling, packing, labelling, disposal of waste, cleaning and repair of containers, selection and training of personnel, protective equipment and first aid.

1.2 This standard does not, however, deal with any specification for design of buildings, chemical engineering plants, method and ingredients used in the manufacture, equipment for waste disposal and operation control.

2 REFERENCES

The Indian Standards given below contain provisions, which through reference in this text constitute provisions of this Indian Standard. At the time of publication, the editions indicated were valid. All standards are subject to revisions, and parties to agreements based on this Indian Standard are encouraged to investigate the possibility of applying the most recent editions of the Indian Standards indicated below:

		IS No.

		Title





		IS 1260 (Part 1) : 1973

		Pictorial marking for handling and labelling of goods Part 1 Dangerous goods (first revision)



		IS 2925 : 1984 

		Specification for industrial safety helmets (second revision) 



		IS 4155 :  2023

		Glossary of terms relating to chemical and radiation hazards and hazardous chemicals (first revision)



		IS 4167 : 2020      



		Glossary of terms relating to air pollution (second revision) Glossary of terms relating to air pollution (second revision)



		IS 8520 : 2023/

ISO 19734 : 2021

		Eye and face protection — Guidance on selection, use, and maintenance (first revision)



		IS 8519 : 2024

		Guide for selection of occupational protective clothing — Body protection (selection, care, and maintenance) (first revision)



		IS 10245 (Part 1) : 1996

		Breathing apparatus Part 1 Closed circuit breathing apparatus (compressed oxygen cylinder) — Specification (first revision)



		IS 10667 : 1983

		Guide for selection of industrial safety equipment for protection of foot and leg



		IS 15803 : 2008

		Respiratory protective devices — Self-contained closed circuit breathing apparatus chemical oxygen (KO2) type, self-generating, self-rescuers — Specification



		

		Pictorial Marking for Handling and Labelling of Goods: Part 1 Dangerous Goods





3 TERMINOLOGIES

For the purpose of this standard, the definitions given in IS 4155 and IS  4167 shall apply.

4 INFORMATION

4.1 General Information

Some of the important physical properties of phosphoric acid are given below. Unless specifically noted, the values given are for 100 percent acid.

4.1.1 Chemical Name ― Orthophosphoric acid

4.1.2 Common Name and Synonyms ― Phosphoric acid

4.1.3 Uses – — Soap & Detergent industry, food, Pharma, Metal Treatment & Fertiliser Industry

4.2 Identification  

4.2.1 Formula ― H3PO4

4.2.2 CAS Number — 7664-38-2

4.2.3 UN Number ― 1805

4.2.4 UN Class — 8

4.2.5   Hazchem Code — 8, Corrosive, Packing (III)

4.3 Physical Properties

4.3.1 General ― Clear, colourless, odourless, syrupy liquid

4.3.2 Molecular Mass ― 97.994 g/mol

4.3.3 Physical State — Liquid

4.3.3.1 Anhydrous orthophosphoric acid (H3PO4)   — Solid

4.3.3.2 70 percent to 85 percent solution containing 54 percent to 62 percent P2O5 — Viscous liquid

4.3.4 Colour — Water white liquid/translucent solid

4.3.5 Odour — Odourless

4.3.6 Boiling Point — 158 °C approximately (for 85 %)

4.3.7 Melting Point ― 21 °C (for 85 %)

4.3.8 Relative Vapour Density (air = 1) — 3.4

4.3.9 Density at 15.5 °C           

4.3.9.1 For 75 percent solution — 1.583

4.3.9.2 For 85 percent solution — 1.694                               

4.3.10 Viscosity ― 3.86 mPa.s (40 % solution at 20 °C).

4.3.11 Vapour Pressure at 20 ℃ ― 0.286 mm Hg

4.3.12 Heat of Combustion (Higher Value), Kcal/g — Not data available

4.3.13 Refractive Index (at 0 ℃ and 1 atm)

4.3.13.1 1.34203 at 17.5 ℃/D, 10% solution

4.3.13.2 1.35032 at 17.5 ℃/D, 20% solution

4.3.13.3 1.35846 at 17.5 ℃/D, 30% solution

4.3.14 Solubility in Water at 20 ℃ ―   Completely soluble

4.3.15 Solubility in other Solvents ― Soluble in alcohol

4.3.16 Light Sensitivity ― Not data available

4.4 Chemical Properties

4.4.1 Reactivity

Phosphoric acid reacts exothermically with bases. May react with active metals, including such structural metals as aluminum and iron, to release hydrogen, a flammable gas. Can initiate the polymerization of certain classes of organic compounds. Reacts with cyanide compounds to release gaseous hydrogen cyanide. May generate flammable and/or toxic gases in contact with dithiocarbamates, isocyanates, mercaptans, nitrides, nitriles, sulfides, and strong reducing agents. Forms explosive mixture with nitromethane. Reacts violently with sodium tetrahydroborate. In the presence of chlorides can corrode stainless steel to form explosive hydrogen gas. Emits toxic and irritating fumes of oxides of phosphorus when heated to decomposition. [Lewis, 3rd ed., 1993, p. 1029].

4.4.1.1 Incompatible

Phosphoric acid can react violently with sodium tetrahydroborate; undergoes exothermic reactions with aldehydes, amines, amides, alcohols and glycols, azo-compounds, carbamates. esters, caustics, phenols and cresols, ketones, organophosphates, epoxides, explosives, combustible materials, unsaturated halides, and organic peroxides. Phosphoric acid forms flammable gases with sulphides, mercaptans, cyanides and aldehydes. It also forms toxic fumes with cyanides, sulphide, fluorides, organic peroxides, and halogenated organics. Mixtures with nitromethane are explosive.

4.4.2 Polymerisation ― Violent polymerization with Azo compounds; Epoxides; And polymerizable compounds.

       4.4.3 Allotrope formation ― Not data available

4.4.4 Corrosion properties

 ― Very corrosive to ordinary ferrous metals and alloys, particularly when hot. Extremely corrosive in presence of copper, of stainless steel (304), of stainless steel (316). Highly corrosive in presence of aluminum. Non-corrosive in presence of glass.

4.5 Fire and Explosion Hazard Properties

4.5.1 Ignition Temperature ― Non-flammable

4.5.2 Auto Ignition Temperature ― No Data available

4.5.3 Flash Point — No Data available

4.5.4 Upper Explosive Limit — No Data available

4.5.5 Lower Explosive Limit — No Data available

4.5.6 Fire Risk – Not combustible. Gives off irritating or toxic fumes (or gases) in a fire

4.5.7 The limits of detonability of phosporic acid in air — No Data available

4.5.8 Flammability — Non-flammable. On reaction with metals releases hydrogen which is highly flammable.

5 HEALTH HAZARD & TOXICITY INFORMATION HAZARDS

5.1 General Information

Hazards encountered with phosphoric acid are health hazards and are very rarely explosion and fire hazards. Harmful effects are caused from daily exposures to unsafe concentrations over a prolonged period. The threshold limit value (TLV) (as accepted by American Conference of Governmental Industrial Hygienists, USA) of phosphoric acid is 1 mg per cubic /m3etre of air for 7 h to 8 h work-day and 40 h work-week. The acid on coming into contact with metals liberates hydrogen which is highly flammable.

5.2 Routes of Entry

5.2.1 Acute poisoning results from oral intake and from repeated and continued inhalation of the vapours emitted from the acid.

5.2.2 Contact with the acid produces irritation. The presence of fluorine compounds causes ulceration which heals only slowly.5.2.1 Skin — It may cause redness, pain, and severe skin burns.



5.2.2 Eyes — It may cause redness, pain, blurred vision, eye burns, and permanent eye damage.



5.2.3 Ingestion

It may cause sore throat, abdominal pain, nausea, and severe burns of the mouth, throat, and stomach. Severe exposures can lead to shock, circulatory collapse, and death.



5.2.4 Inhalation

Mist or vapor inhalation can cause irritation to the nose, throat, and upper respiratory tract. Severe exposures can lead to a chemical pneumonitis.



5.2.5 Long term effects



5.3 Toxicity information

a) Threshold Limit Value (TLV) — 1 mg/ m3

b) Short Term Exposure Limit (STEL) — 3 mg/ m3

c) Immediately Dangerous to Life or Health (IDLH) — 1 000 mg/m3

d) Lethal Dose (LD50) (rat), Oral — 1 530 mg/kg

e) Lethal Dose (LDL0) (human) Oral — No data available

f) Inhalation (Rat) Lethal Concentration (LC) — > 850 mg/m3 per h

g) (PEL) — 1 mg/m3, 8 h TWA



h) Aquatic Toxicity Lethal Dose (LC50) (mosquito fish) — 138 mg/l duration 96 ha) TLV (TWA): 1 mg/ m3

b) STEL: 3 mg/ m3

c) IDLH: 1 000 mg/m3

d) LD50 (rat), Oral: 1530 mg/kg

e) LDLo (human) Oral: Not available

f ) Inhalation (Rat) LC: > 850 mg/m3 per h.

g) PEL (OSHA): 1 mg/m3, 8 h TWA

h) Aquatic Toxicity: LC50 (mosquito fish) 138 mg/l; 96 h

5.4 Antidote — No Data available

5.5 Health Effects

Inhalation:



Ingestion:



Skin Contact:



Eye Contact:

May cause redness, pain, blurred vision, eye burns, and permanent eye damage.

5.5.1 Signs and Symptoms 



Causes severe irritation and burns to every area of contact. Harmful if swallowed or inhaled. 

5..5.2 Acute Toxicity

 Acute poisoning results from oral intake and from repeated and continued inhalation of the vapours emitted from the acid.― No data available

5.5.2.1. Systemic effects — No data available

5.5.2.2 Local effects

 — Contact with the acid produces irritation. The presence of fluorine compounds causes ulceration which heals only slowly.No data available

5.5.3 Chronic Toxicity — Bronchiolar fibrosis of the respiratory tract.

5.5.3.1 Systemic effects — No data available

5.5.3.2 Local effects — No data available

6 PERSONAL PROTECTIVE EQUIPMENT 



6.1 Availability and Use 

Personal Protection Equipments shall be kept well clean and at easily accessible areas. After use, these equipments shall be cleaned in water using soap or soda ash.



6.2 Non-Respiratory Equipment 



6.2.1 Eye and Face Protection — chemical safety goggles, face-shields,



6.2.1.1 Chemical safety goggles

Plastic Safety goggles which fit snugly around the eyes should always be worn whenever there is danger of severe exposure to phenol, for example, when cleaning or repairing equipment, taking or handling samples, or cleaning up spills or leaks see IS 8520.

6.2.1.2 Face shields 

Plastic shields (full length or 20 cm minimum) with forehead protection may be worn in addition to chemical safety goggles where complete face protection is desirable. Face shields should never be substituted for chemical safety goggles, but both should be worn when a face shield is desirable see IS 8520.

6.2.2 Head Protection — skull guards,



Suitable industrial safety helmets should be used see IS 2925.

6.2.3 Foot and Leg Protection — PVC or rubber gumboots (with steel toe),



Leather or rubber safety shoes with built-in steel toe caps are recommended for workers handling drums and cans of phenol. Rubbers may be worn over leather safety shoes to prevent their contamination. Rubbers should be thoroughly cleaned and ventilated to remove contamination. Do not use contaminated shoes (see IS 10667).

6.2.4 Body, skin and hand protection — Acid resistant safety gloves, chemical-resistant aprons,

Wear appropriate chemical protective gloves and clothing to prevent skin exposure. Wear appropriate thermal protective clothing, when necessary (see IS 8519). 

6.3 Respiratory Equipment ― All-purpose canister type respirators for firemen, self-contained breathing apparatus in case of leakage in air.

6.3.1 Self-contained breathing apparatus

This apparatus permit the wearer to carry a supply of oxygen or air compressed in the cylinder see IS 10245 (Part 1)  and the self-generating type which produces oxygen chemically see IS 15803. These allow considerable mobility. The length of time, a self-contained breathing apparatus provides protection varies according to the amount of air, oxygen, or regenerating’ material carried. Compressed oxygen should not be used where there is danger of contact with flammable liquids, vapours, or sources of ignition, especially in confined spaces, such as tanks or pits.

6.3.2 Air-line masks supplied with clean compressed air. 

These are suitable for use only where conditions will permit safe escape in case of failure of the compressed air supply. These masks are usually supplied with air pipes to the area from a compressor. It is extremely important that the air supply is taken from a safe source, and that it is not contaminated by oil decomposition from inadequate cooling at the compressor. The safer method is to use a separate compressor of the type not requiring internal lubrication. Pressure reducing and relief valves as well as suitable traps and filters, shall be installed at all mask stations. 

Better control of air quality pressure breathing air may be ensured by the use of high rom standard cylinders, with demand type valve and face piece. 

6.3.3 Industrial canister type gas masks

This apparatus equipped with full face pieces with the proper canister for absorbing phenol vapour. These will afford protection against concentrations not exceeding 2 percent by volume when used in accordance with manufacturers instructions. The oxygen content, of the air shall not be less than 16 percent by volume. The masks should be used for relatively short exposure periods only. They may not be suitable for use in an emergency since, at that time, the actual vapour concentration is unknown and an oxygen deficiency may exist. The wearer shall be warned to leave the contaminated area immediately on detecting the odour of a harmful vapour. This may indicate that the mask is not functioning properly, that the vapour concentration is too high, that the canister is exhausted, or that the mask is not properly fitted.

7 STORAGE, HANDLING, LABELLING AND TRANSPORT

7.1 General 

7.1.1 All preventive measures given in 7 shall be taken while storing, handling and transporting phosphoric acid in various containers.

7.1.2 Usual shifting containers are boxed carboys, fibre drums for liquids, metal drums of stainless steel or rubber lined carbon steel. Tank cars or tank trucks are also fabricated from stainless steel or rubber lined carbon steel. 

7.1.3 The hazards of the phosphoric acid may be avoided by effective employee education, proper safety instructions, intelligent supervision and use of safety equipment.

7.1.4 Working places where phosphoric acid mist and fluorine vapours are expected to be present should be kept well-ventilated by mechanical drafts. 

7.1.5 In places where phosphoric acid is heated either for concentration or for processing, workers should be provided with gas masks. 

7.1.6 Rags, clothing, etc, soaked in acid should be washed clean in water before using again. 

7.1.7 The containers should be properly labelled and tightly closed.

7.1.8 Since phosphoric acid is highly corrosive to many metals and alloys, the proper designing and selection of handling, storage and process equipment should be done by chemical and safety engineers, skilled in the handling of acid.

7.1.9 Care shall also be taken that phosphoric acid is not left in unvented pipelines, as a measure of safety against pressure rupture. 

7.1.10 Electrical fixtures where the acid is handled shall be as vapour-tight as possible to protect against the corrosive action of vapour. All wing should be in tight, rigid conduits. 

7.1.11 Employee education in respect of safety in phosphoric acid is an essential feature for a safe working condition. The employees should be educated, regarding the use of protective equipments, and the actions to be taken in an emergency. The employees should also be trained to report to the proper authorities in case of failures of equipment and machinery or at the time of emergency.

7.1.12 The protective equipments include chemical safety goggles, face-shields, respiratory equipments, skull guards, PVC or rubber gumboots, safety gloves, chemical-resistant aprons, etc. These equipments shall be kept well clean and at easily accessible areas. After use, these equipments shall be cleaned in water using soap or soda ash.

7.1.13 Air Analysis ― For safe working in phosphoric acid, a knowledge of concentration of fluorine vapours and phosphoric acid in the atmosphere is essential. 

7.2 Storage

7.2.1 General Precautions 

7.2.1.1 Phosphoric acid attacks many metals, but it can be stored satisfactorily in rubber lined steel or stainless steel tanks designed and fabricated for the purpose, or in the drums in which it is received. The corrosive properties vary with the concentration.

7.2.1.2 Drums should be stored with the plugs up and the storage period kept to a minimum. 

7.2.1.3 To release pressure which may build up, loosen plugs of stored drums weekly and more frequently in hot weather.

7.2.1.4 Carboys —  Filled boxed carboys of phosphoric acid should not be tiered more than twotwo carboys high. Empty boxed carboys should be stored on their flat side, not over four tiers high, in such a manner that the necks will not protrude into aisles or passageways.

7.2.2 Indoor Storage — Store in an area that is: cool, dry, well-ventilated, out of direct sunlight and away from heat and ignition sources, separate from incompatible materials.

7.2.3 Outdoor Storage — Store drums away from heat and direct sunlight.

7.2.4 Bulk Storage (Non-refrigerated)

7.3 Handling 

[bookmark: _Hlk182315142]7.3.1 Tank cleaning and repairs 

7.3.1.1 Preparation of tanks and equipment

7.3.1.1.1 Tank and equipment cleaning should be done under the direction of trained personnel familiar with the hazards and the necessary safeguards.

7.3.1.1.2 Tanks and equipment, pumps, lines and valves should always be drained and thoroughly flushed with water before being repaired. Workmen should never be allowed to attempt to repair equipment while it is in operation and the lines full.

7.3.1.1.3 All pipelines to the tank should be disconnected, and all connecting lines should be blanked off.

7.3.1.1.4 The agitators, if any, should be disconnected or locked off and Tag system applied

7.3.1.1.5 If pipe sections are to be removed and flanges opened, the lower bolts should be loosened first and although the lines have been flushed, care should be taken to avoid personal contact with the liquid draining or dripping from the equipment. All spillage from the lines or equipment should be removed immediately by flushing to the drain with large quantities of water. 

7.3.1.1.6 Due to its ready dilution by water and its low vapour pressure, tanks or equipment should be so cleaned of phosphoric acid that there is little chance of exposure to hazardous vapours. Despite this, however, consideration should be given to the instructions laid down in 7.3.1.2, 7.3.1.3 and 7.3.1.4 as a guide to safe tank and equipment cleaning and repairs. 

7.3.1.2 Entering tank

7.3.1.2.1 No one should enter a tank or confined space until a work-permit has been signed by an authorized person indicating that the area has been tested and found to be safe. The persons entering inside the tank must be well-trained on confined space activities. Furthermore, no workman should enter a tank or vessel that does not have a manhole opening large enough to admit a person wearing a safety harness, life line, and emergency respiratory equipment. It should be ascertained that the tank or vessel can be left by the original entrance. 

7.3.1.2.2 One man (trained on rescue plan) standing outside the tank should observe the activities of men inside the tank and another should be available nearby to aid in rescue, if any of the men in the tank is overcome by fumes.

7.3.1.2.3 A supplied-air respirator or self-contained breathing apparatus, together with rescue harness and life line, should always be located outside the tank entrance for rescue purposes, regardless of the type of respiratory equipment or air supply which is provided for employees inside the tank.

7.3.1.2.4 Special ventilation is recommended during the entire period, the men are engaged in cleaning, repairing, or inspecting the tank. Ventilation can be accomplished by exhausting or removing vapours from the bottom of the tank either through its bottom openings, or by exhausting the vapours from the tank bottom by means of a large flexible duct where tanks have a top opening only. As a precaution against the ignition of existing hydrogen, the blowers or air movers used for ventilation of oxygen should be cleaned frequently so that moving parts will not set up friction heat. If electrical exhaust blowers are used, its motor must have flame proof fittings. In tanks having only a top opening, care shall be exercised to ensure complete removal of vapours from the entire tank. Care shall also be taken to avoid having exhaust gases recycled into the tank.

7.3.1.2.5 In all cases, if repair work is interrupted, the tank atmosphere should be checked thoroughly and a new work-permit issued before resumption of work.

7.3.1.3 Emergency rescue 

Under no circumstance should a rescuer enter a tank to remove a victim of overexposure without proper respiratory protection, a safety harness and an attached life line. The free end of the life line should be manned by an attendant standing outside the tank. Another attendant should be immediately available to assist in the rescue, if needed. The rescuer should have a view of the outside attendant at all times or in constant communication with him. 

7.3.1.4 Exterior repair work

7.3.1.4.1 Exterior tank repairs, including repairs of steam coils, cutting, riveting and welding, should be permitted only after thorough cleaning and testing of the tank to make sure it is free from vapours and after a work-permit has been issued by an authorized person. Repeated tests with an approved combustible gas indicator should be made to fully protect workmen.

7.3.1.4.2 All outside welding or burning on tanks or equipment, which have contained phosphoric acid, should be done only after such containers have been completely purged with steam. Purging should be continued while the repair work is in progress. Filling clean, empty tanks with inert gas is another method which may be used in outside welding or burning.

7.3.1.4.3 In all cases, if repair work is interrupted, the tank atmosphere should be checked thoroughly and a new work-permit issued before resumption of work.

7.3.1.4.4 If the tank is rubber lined, care should be taken to avoid any unwanted are inside the tank due to presence of rubber lining, when welding work is done outside the tank.

7.3.1 General 

7.4 Labelling 



7.4.1 Each container (including tankers) should carry an identifying label or stencil as depicted in IS 1260 (Part 1). The storage containers shall be labelled or marked to identify as follows:

a) Contents of the container;

b) Name and address of the manufacturer or importer of the hazardous chemical; and

c) Physical, chemical and toxicological data as per the criteria given in the relevant schedule of the manufacture, storage and import of Hazardous Chemicals Rules, 1989. While referring to the statutes, the stipulations given in the subsequent amendments of those statutes shall be taken into account.

 7.4.2 All containers of phosphoric acid shall bear an identifying label as depicted in IS 1260. The lLower half of the label shall have the following text.:PHOSPHORIC ACID

CAUTION: CAUSES SKIN IRRITATION. AVOID

CONTACT WITH SKIN AND EYES. IN CASE

OF CONTACT FLUSH SKIN OR EYES WITH

PLENTY OF WATER FOR AT LEAST 15 MINUTES

— GET MEDICAL ATTENTION.































7.4.2 Label should be as per rules and regulations.

7.5 Transport

ation: As per hazardous materials transportation guidelines. 

Containers generally used for transport of phosphoric acid or tankers and drums.

7.5.1 Precautions during Transportation 



Unloading stations should be equipped with safety showers. The tanker should be spotted accurately and levelled.  Stoppers/pegs should be used to avoid movement of tanker during unloading. Supplier's instructions for unloading should always be followed and all caution markings on both sides of tanker should be read and observed. Tanker unloading should be preferably to tank at same level or at lower level. Tanker should not be unloaded to a tank at higher elevation.

7.5.2 Unloading drums

Manual unloading to be prevented. 

       7.5.3 Driver

Only driver trained in phosphoric acid handling should be employed for transportation of phosphoric acid.

Driver should carry TREM card when vehicle is on road.

NOTE — If transport of the hazardous chemical is involved it shall be carried out in accordance with the Central Motor Vehicles Rules, 1989. While referring to the statutes, the stipulations given in the subsequent amendments of those statutes shall be taken into account.

8 SPILLAGE, LEAKAGE AND WASTE DISPOSAL 

8.1 General

All personal attending to spill/leak should use proper personal protective equipment and firefighting equipment while handling phosphoric acid.

8.2 Spillage

8.2.1 General Information

Proceed with caution. Restrict access to area. Keep unprotected personnel away and upwind of spill area. Avoid contact with spilled product. Protect sewers and waterways from contaminated runoff. Notify proper authorities. Plan response such that all physical contact with Phosphoric acid should be avoided. 

8.2.1.1 Small Spill: 

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If necessary: Neutralize the residue with a dilute solution of sodium carbonate. 

8.2.1.2 Large Spill: 

Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material. Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray to reduce vapours. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal. Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

8.2.2 Land Spill (Spill on land)

8.2.2.1 Containment 

Phosphoric acid may be contained by building dikes or barrier using earth, and or similar materials, and then covered with water, wet sand or dirt. Remove contained product as soon as possible to prevent spread of contamination. Keep product wet before and after removal.

8.2.2.2 Consequence

 — Ventilate the area of spill. Phosphoric acid spills may be handled by flushing with plenty of water. Care must be taken to protect against prolonged contact with skin. Non-impervious clothing must not be re-worn till Phosphoric acid is completely removed.

8.2.2.3 Mitigation

Area cleared of spilled Phosphoric acid may remain contaminated. 

8.2.3 Water Spill (Spill in Water)

8.2.3.1 Containment  

Stop use of water. Notify proper authorities to stop water intake or to monitor water for contamination. Spilled product will dissolve in water. 

8.2.3.2 Mitigation 

8.3 Leakages

8.3.1 General Information 

Leakages whether large or small, a leak from a drum or tank containing phosphoric acid is most effectively controlled by spraying water on the leaking phosphoric acid.

8.3.2 Leak from the Truck 

8.3.3 Caution 

8.4 Waste Disposal

8.4.1 Disposal of waste phosphoric acid as per hazardous waste management and handling rules 2016. 

8.4.2 Water in contact with phosphoric acid should be treated suitably. 

8.4.3 Returnable drums should be thoroughly washed inside and outside with warm water, drained and cover tightly before returning. Non-returnable containers, before scrapping, should be thoroughly washed with warm water until all traces of phosphoric acid have been removed.

9 FIRE PREVENTION AND FIRE FIGHTING 

9.1 General

In case of fire fighting in phosphoric acid vicinity due to liberated hydrogen or otherwise, care must be taken to avoid exposure to fumes and vapours. Firemen should wear all-purpose canister type respirators. Where heavy concentrations over 2 percent by volume in air are suspected, self-contained breathing apparatus shall be worn.

9.1.1 Flame Temperature in Air: NA

9.1.2 Burning Velocity in NTP Air: NA

9.2 Fire Prevention 

9.3 Fire Fighting 

9.3.1 For Spills Which have not Ignited: N/A

9.3.2 For Spills Which have Ignited: N/A

10 TRAINING 

10.1 Training

11 HEALTH MANAGEMENT, FIRST-AID AND MEDICAL TREATMENT

11.1 Health Monitoring 



All workmen, working on phosphoric acid should be regularly subjected to medical check-up by competent physician acquainted with occupational diseases. The workmen who have developed symptoms of poisoning by fluorine should be removed from the workspot and proper medical attention given.

11.1.1 Personal Hygiene 

Employees should bath daily after finishing work. They should report any abnormal condition of the mouth or skin to medical department.

       11.1.1.2 Food should not be stored or eaten near the place where phosphorus is being handled.

11.1.2 Physical Examination 

11.1.2.1 Pre-placement physical examinations 

Pre-placement medical examination should be directed toward eliminating from exposure to phosphoric acid.  Those workers with any evidence of history of liver disease and those workers with any of the following dental defects: gingivitis, pyorrhoea, carious teeth, exposed sockets and dental cysts. Absence of all natural teeth is no contraindication. 

11.1.2.1 Preplacement physical examinations

Pre-placement medical examination should be directed toward eliminating from exposure to phosphoric acid.  Those workers with any evidence of history of liver disease and those workers with any of the following dental defects: gingivitis, pyorrhoea, carious teeth, exposed sockets and dental cysts. Absence of all natural teeth is no contraindication. 



11.1.2.2 Periodic examination 

11.1.2.2 Periodic examination  

The extent of medical or dental control depends upon the amount of exposure to phosphorus. Where there is a prolonged exposure to open phosphorus, the following procedures are recommended.

11.1.2.3 Medical examination 

An annual physical examination should be conducted for each employee who is constantly exposed to phosphorus. He should be instructed to report any illness, or any disorder of skin that he experiences. Liver function test and complete blood count on annual basis is recommended.

11.1.2.4 Dental examination — Periodical dental examinations may be conducted.

11.2 First Aid Treatment 

11.2.1 Contact with Skin



In case the skin and mucous membrane are affected, remove contact and wash the affected portion with plenty of water.



Inhalation 

If a workman inhales large quantity of fumes or vapours, remove him to fresh air and, if necessary, artificial respiration should be administered. Administer oxygen whenever necessary. 

11.2.2 Contact with Eyes

In the case of eye exposure, treatment should be begun immediately after flushing the eyes at least for 15 min with cold water by lifting the lower and upper lids occasionally. An eye irrigation fountain is very effective. Contact lenses should not be worn.

Skin Contact 

In case the skin and mucous membrane are affected, remove contact and wash the affected portion with plenty of water.



11.2.3 Ingestion

In case of swallowing, administer plenty of water to reduce concentration of acid. Vomiting may be induced by having the patient stick his finger down his throat.

Eyes

In the case of eye exposure, treatment should be begun immediately after flushing the eyes at least for 15 min with cold water by lifting the lower and upper lids occasionally. An eye irrigation fountain is very effective. Contact lenses should not be worn.

11.2.4 Ingestion

In case of swallowing, administer plenty of water to reduce concentration of acid. Vomiting may be induced by having the patient stick his finger down his throat.Inhalation 

If a workman inhales large quantity of fumes or vapours, remove him to fresh air and, if necessary, artificial respiration should be administered. Administer oxygen whenever necessary. 



11.2.5 Antidote/DosagesFirst-Aid Kit

In case of inhalation, swallowing or acute contact, administer calcium gluconate. In case of severe doses, an intravenous injection may be necessary. 

NOTES

1   As soon at first aid is given the attention of a physician is imperative, 

2   Never administer anything orally when the patient it unconscious.

11.3 Medical Treatment

In case of inhalation, swallowing or acute contact, administer calcium gluconate. In case of severe doses, an intravenous injection may be necessary. 

NOTES

1   As soon at first aid is given the attention of a physician is imperative, 

2   Never administer anything orally when the patient it unconscious.

12 ADDITIONAL INFORMATION 

- TANK CLEANING AND REPAIRS 

12.1 Preparation of Tanks and Equipment

12.1.1 Tank and equipment cleaning should be done under the direction of trained personnel familiar with the hazards and the necessary safeguards.

12.1.2 Tanks and equipment, pumps, lines and valves should always be drained and thoroughly flushed with water before being repaired. Workmen should never be allowed to attempt to repair equipment while it is in operation and the lines full.

12.1.3 All pipelines to the tank should be disconnected, and all connecting lines should be blanked off.

12.1.4 The agitators, if any, should be disconnected or locked off and Tag system applied

12.1.5 If pipe sections are to be removed and flanges opened, the lower bolts should be loosened first and although the lines have been flushed, care should be taken to avoid personal contact with the liquid draining or dripping from the equipment. All spillage from the lines or equipment should be removed immediately by flushing to the drain with large quantities of water. 

12.1.6 Due to its ready dilution by water and its low vapour pressure, tanks or equipment should be so cleaned of phosphoric acid that there is little chance of exposure to hazardous vapours. Despite this, however, consideration should be given to the instructions laid down in 12.2, 12.3 and 12.4 as a guide to safe tank and equipment cleaning and repairs. 

12.2 Entering Tank

12.2.1 No one should enter a tank or confined space until a work-permit has been signed by an authorized person indicating that the area has been tested and found to be safe. The persons entering inside the tank must be well-trained on confined space activities. Furthermore, no workman should enter a tank or vessel that does not have a manhole opening large enough to admit a person wearing a safety harness, life line, and emergency respiratory equipment. It should be ascertained that the tank or vessel can be left by the original entrance. 

12.2.2 One man (trained on rescue plan) standing outside the tank should observe the activities of men inside the tank and another should be available nearby to aid in rescue, if any of the men in the tank is overcome by fumes.

12.2.3 A supplied-air respirator or self-contained breathing apparatus, together with rescue harness and life line, should always be located outside the tank entrance for rescue purposes, regardless of the type of respiratory equipment or air supply which is provided for employees inside the tank.

12.2.4 Special ventilation is recommended during the entire period, the men are engaged in cleaning, repairing, or inspecting the tank. Ventilation can be accomplished by exhausting or removing vapours from the bottom of the tank either through its bottom openings, or by exhausting the vapours from the tank bottom by means of a large flexible duct where tanks have a top opening only. As a precaution against the ignition of existing hydrogen, the blowers or air movers used for ventilation of oxygen should be cleaned frequently so that moving parts will not set up friction heat. If electrical exhaust blowers are used, its motor must have flame proof fittings. In tanks having only a top opening, care shall be exercised to ensure complete removal of vapours from the entire tank. Care shall also be taken to avoid having exhaust gases recycled into the tank.

12.2.5 In all cases, if repair work is interrupted, the tank atmosphere should be checked thoroughly and a new work-permit issued before resumption of work.

12.3 Emergency Rescue 

Under no circumstance should a rescuer enter a tank to remove a victim of overexposure without proper respiratory protection, a safety harness and an attached life line. The free end of the life line should be manned by an attendant standing outside the tank. Another attendant should be immediately available to assist in the rescue, if needed. The rescuer should have a view of the outside attendant at all times or in constant communication with him. 

12.4 Exterior Repair Work

12.4.1 Exterior tank repairs, including repairs of steam coils, cutting, riveting and welding, should be permitted only after thorough cleaning and testing of the tank to make sure it is free from vapours and after a work-permit has been issued by an authorized person. Repeated tests with an approved combustible gas indicator should be made to fully protect workmen. 

12.4.2 All outside welding or burning on tanks or equipment, which have contained phosphoric acid, should be done only after such containers have been completely purged with steam. Purging should be continued while the repair work is in progress. Filling clean, empty tanks with inert gas is another method which may be used in outside welding or burning. 

12.4.3 In all cases, if repair work is interrupted, the tank atmosphere should be checked thoroughly and a new work-permit issued before resumption of work.

12.4.4 If the tank is rubber lined, care should be taken to avoid any unwanted are inside the tank due to presence of rubber lining, when welding work is done outside the tank.
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FOREWORD 

(Formal clause will be added later)

Bromine as a liquid or as a vapour is highly irritating to skin, mucous membranes, eyes and respiratory tract. Being a powerful oxidizing agent, it also constitutes a fire hazard.

For proper utilization of the code of safety for bromine, a knowledge of effects of hazardous substances on biological systems is desirable. This code of safety recommends practices to be followed to ensure safety of personnel engaged in industries where bromine is produced, stored, handled or used.

The properties of bromine listed in Clause 4 have been taken from literature and have been included for information only. Moreover, these properties pertain to bromine. BIS has published a separate standard IS 2142 : 2023 on the requirements and the methods of sampling and test for bromine intended for industrial purposes.

The Standard was originally published in 1973. The Committee felt a need to revise this standard with a view to update the standard based on the experience of last five decades and on the currently available data.

In this revision general properties have been incorporated and modifications have been made to update safety measures for controlling hazards and essential information on symptoms of poisoning, first-aid, medical treatment, storage, handling, labelling and employee safety.

There is no ISO standard on this subject. In the preparation of this code, consider assistance has been drawn from 'Chemical Safety Data Sheet No. SD 49 Bromine' issued by the Manufacturing Chemists Association, Washington, D.C., USA’.

The various clauses of the standard have been aligned with the format being applied for all Indian Standards on code of safety of chemicals.









1 SCOPE 

1.1 This standard describes properties of bromine, the nature of hazards associated with it and essential information on storage, handling, packing, labelling, disposal of waste, cleaning and repair of containers, selection and training of personnel, protective equipment and first-aid.

1.2 This code does not deal with specification for design of buildings, chemical engineering plants, storage vessels, equipment for operations control and waste disposal.

2 REFERENCE

The Indian Standards given below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards indicated below:

		IS No.

		Title



		IS 1260 (Part 1) : 1973

		Pictorial markings for handling and labelling of goods Part I dangerous goods (first revision)



		IS 2925 : 1984 

		Specification for industrial safety helmets (second revision) 



		IS 4155: 2023

		Glossary of Terms Relating to Chemical and Radiation Hazards and Hazardous Chemicals (first revision)



		IS 4167: 2020

		Glossary of Terms Relating to Air Pollution (second revision)



		

		



		IS 8519 : 2024

		Guide for selection of occupational protective clothing — Body protection (selection, care, and maintenance) (first revision)



		IS 8520 : 2023/

ISO 19734 : 2021

		Eye and face protection — Guidance on selection, use, and maintenance (first revision)



		IS 10245 (Part 1) : 1996

		Breathing apparatus Part 1 Closed circuit breathing apparatus (compressed oxygen cylinder) — Specification (first revision)



		IS 10667 : 1983

		Guide for selection of industrial safety equipment for protection of foot and leg



		IS 15803 : 2008

		Respiratory protective devices — self-contained closed circuit breathing apparatus chemical oxygen (KO2) type, self-generating, self-rescuers — Specification





3 TERMINOLOGY 

For the purpose of this code, the definitions given in IS 4155 and IS 4167 shall apply.

4 PROPERTIES

4.1 General Information

4.1.1 Chemical Name — Bromine

4.1.2 Common Name & Synonyms — Diatomic bromide, Dibromine, elemental bromine and molecular bromine

4.1.3 Uses — 

4.2 Identification 

4.2.1 Formula — Br2

4.2.2 CAS Number — 7726-95-6

4.2.3 UN No. — 1744

4.2.4 UN Class — 8 (6.1)

4.2.5 Hazchem Code — H330, H314, H400

4.3 Physical Properties 

4.3.1 General —

4.3.2 Molecular mass — 159.81 g/mol

4.3.3 Physical State — Liquid or dense fuming liquid

4.3.4 Colour of liquid/Vapour — Heavy Reddish-Brown

4.3.5 Odour — Pungent, suffocating (strong)

4.3.6 Boiling Point — 59 °C Bromine is liquid at ordinary temperature

4.3.7 Melting Point — (-) 7.2 ℃

4.3.8 Freezing Point — (-) 7.3 °C

4.3.9 Vapour density — 7.1 (air = 1)

4.3.10 Relative vapour density — 5.52 at 15 ℃ (air = 1)

4.3.11 Specific Gravity —

a) Solid (water = 1) at 20 °C —

b) Liquid (water = 1) 

4.3.12 Viscosity at 20 °C — 1.02 mPa.s

4.3.13 Vapour Pressure — 175 mm Hg at 20 °C

4.3.14 Density — 3.12 at 20 °C and 2.928 at 59 °C

4.3.15 Heat of Combustion —

4.3.16 Refractive Index at 25 °C — 

4.3.17 Solubility of water — 36.5 g/l at 20 ℃

4.3.18 Solubility in other solvents

Easily soluble in diethyl ether, slightly soluble in water, freely soluble in alcohol, chloroform, carbon disulfide, carbon tetrachloride, concentrated hydrochloric acid, and aqueous solution of bromides.

4.3.19 Light Sensitivity — 

4.4 Chemical Properties 

4.4.1 Reactivity

Incompatible with organic compounds containing active hydrogen atoms adjacent to the carbonyl group (aldehydes, ketones, carboxylic acids). They may react violently in unmoderated contact with bromine. Also incompatible with diethyl zinc, potassium, germanium, rubidium, aluminum, mercury, titanium, liquid halogen, silane, acetylene, acrylonitrile, ammonia, dimethyl formamide, ethyl phosphine, hydrogen, isobutyrophenone, nickel carbonyl, nitrogen triiodide, ozone, oxygen difluoride, phosphorous, potassiuml, silver azide, sodium , sodium carbide, alkali hydroxides, arsenites, ferrous, mercurous salts, hypophosphites, and other oxidizable materials, saw dust, antimony, tin, boron, cesium acetylene carbide, chlorotrifluoroethylene, copper hydride, cuprous, acetylide, fluorine,lithium carbide, megnesium phosphide, phosphine, phosphorous oxide, phosphorus trioxide, rubidium acetylene carbide, rubidium carbide, sodium acetylene carbide, strontium phosphide, zirconium dicarbide, wood, cotton, straw. Bromine reacts violently in contact with natural rubber, but more slowly with some synthetic rubbers. Aluminum, mercury, or titanium react violently with dry bromine.

4.4.2 Polymerisation —

4.4.3 Allotrope formation —

4.4.4 Corrosion properties —

4.5 Fire and Explosive Hazard Properties 

4.5.1 Ignition Temperature — No data available

4.5.2 Auto Ignition Temperature — No data available

4.5.3 Flash Point — No data available

4.5.4 Upper Explosive Limit —

4.5.5 Lower Explosive Limit —

4.5.6 Fire Risk

4.5.6.1 Flammable in the form of liquid or vapor by spontaneous chemical reaction with reducing materials. It may cause fire in contact with wood, sawdust, cotton, straw, etc.

4.5.6.2 Flammable with Antimony, Boron, Cesium, Acetylene, Carbide, Chlorofluoroethylene, Copper Hydride, Cuprous Acetylide, Fluorine, Germanium, Lithium Carbide, Carbide Magnesium Phosphide, Phosphine, Phosphorus, Phosphorus oxide, phosphorus trioxide, Rubidium, Acetylene Carbide, Rubidium Carbide and Sodium Acetylene Carbide, Strontium phosphide and zirconium dicarbide. 

4.5.6.3 It combines readily with Potassium, Phosphorus and Tin, and reaction may be accompanied by spontaneous ignition.

4.5.6.4 Special remarks on explosion hazards

4.5.6.4.1 It reacts explosively with acetylene, acrylonitrile, ammonia, dimethyl formamide, ethyl formamide, ethyl phosphine, hydrogen, iso-butyrophenone, nickel carbonyl, nitrogen triodide, ozone, oxygen difluoride, phosphorus, potassium, silver azide, sodium and sodium carbide.

4.5.6.4.2 Lithium is stable in contact with dry bromine, but heavy impact will initiate explosion, while sodium in contact with bromine needs only moderate impact for initiation. Potassium ignites in bromine vapor and explodes violently in contact with liquid bromine and rubidium ignites in bromine vapor. During preparation of praseodymium bromide, accidental contact of liquid bromine with small particles of praseodymium led to a violent explosion.

5 HAZARDS ASSOCIATED WITH BROMINE 

5.1 General Information

5.2 Routes of Entry 

5.2.1 Skin

Corrosive. May be fatal in contact with skin. Corrosive materials are capable of producing severe burns, blisters, ulcers and permanent scarring, depending on the concentration of the solution and the duration of contact. Skin exposures not immediately removed result in skin destruction and slow to heal ulcerations.

5.2.2 Eyes

Corrosive. Low concentrations of the vapour (less than 1 ppm) are very irritating to the eyes and cause inflammation and lachrymation. Corrosive materials are capable of producing severe eye burns, and permanent injury, including blindness, depending on the concentration of the solutions and duration of contact.

5.2.3 Ingestion

May cause severe and permanent damage to the digestive tract. Causes gastrointestinal tract burns. May cause liver and kidney damage. May cause perforation of the digestive tract. May cause cardiac disturbances. May cause central nervous system effects. May cause systemic effects. May cause nausea, vomiting, and diarrhea, possibly with blood. 

5.2.4 Inhalation

May be fatal if inhaled. Highly toxic. Concentrations ≥ 10 ppm cause severe respiratory irritation with mucous secretion in upper airways, coughing, nosebleeds, respiratory difficulties, dizziness, and headache. High exposure to vapours may cause respiratory failure, pulmonary edema, and pneumonia.

5.2.5 Long term effects

Long term exposure may have negative effects on the respiratory and male reproductive systems.

5.3 Toxicity Information 

a) Threshold Limit Value (TLV) — 0.1 ppm

b) Short Term Exposure Limit (STEL) — 0.2 ppm

c) Immediately Dangerous to life or Health (IDLH) — 3 ppm

d) Lethal Dose (LD50) (Rat) Dermal —

e) Lethal Dose LD50 (Rat) Oral — 2.600 mg/kg

f) Lethal Dose LD50 (adult) Oral — 1 ml

g) Inhalation (Female Mouse) Lethal Concentration — 0.1427 duration 4 h

5.4 Antidote 

5.5 Health Hazards

Either as a liquid or as a vapour, bromine acts as a local irritant and corrosive, it is very hazardous in case of skin contact (corrosive). Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion, of inhalation. Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath. Severe over-exposure can result in death.

5.5.1 Signs and Symptoms —

5.5.2 Acute Toxicity 

5.5.2.1 Systemic effects

Bromine has excellent warning properties and systemic intoxication is unlikely. Lachrymation is caused by concentrations less than 1 ppm, while 10 ppm concentration would cause extreme upper respiratory irritation which will not be voluntarily borne. Concentrations of 40 ppm to 60 ppm are dangerous to life on exposure for 0.5 h to 1 h, those of 500 ppm to 1 000 ppm are rapidly fatal to short exposure. If bromine vapours are present in a confined space, severe respiratory tract injury may result followed by pulmonary edema, pneumonia and respiratory failure.

5.5.2.2 Local effects

Liquid bromine produces a mild cooling sensation on first contact with the skin. This is followed by sensation of heat. If bromine is not removed immediately the skin becomes red and finally brown. Such a contact will result in destruction of the skin area involved and development of an indolent, slow healing ulcer. Bromine is especially hazardous to the tissues of the eyes, severely painful and destructive burns may result from contact with either liquid or concentrated vapour.

5.5.3 Chronic Toxicity

Because of the extremely irritating nature and intolerability to body tissues, chronic systemic poisoning or local effects are unlikely.

5.5.3.1 Systemic effects —

5.5.3.2 Local effects —

6 PERSONAL PROTECTIVE EQUIPMENT

6.1 Availability and Use 

While personal protective equipment is not an adequate substitute for safe working conditions, adequate ventilation and intelligent conduct on the part of employees working with bromine, it is in many instances, the only practical means of protecting the worker, particularly in emergency situations. One should keep firmly in mind that personal protective equipment protects only the worker wearing it, and other unprotected workers in the area may be exposed to danger.

6.2 Non-Respiratory Equipment

The following personal protective equipment should be used when indicated:

6.2.1 Eye and face Protection

6.2.1.1 Chemical Safety Goggles

Cup type or rubber framed goggles equipped with approved impact glass or plastic lenses should be worn, whenever there is danger of bromine coming in contact with the eyes. Goggles should be carefully fitted (see IS 8520).

6.2.1.2 Face Shields

Plastic shields (full length, 20 cm minimum) with forehead protection may be worn in addition to chemical safety goggles where complete face protection is desirable. Chemical safety goggles should always be worn as added protection where there is danger of bromine striking the eyes from underneath or around the sides of the face shield (see IS 8520).

6.2.1.3 Spectacle-type safety goggles

Metal or plastic rim safety spectacles with side shields which can be obtained with prescription safety lenses or suitable all-plastic safety goggles may be used where continuous eye protection is desirable.

NOTE — These types, however, should not be used where complete eye protection against bromine is needed.

6.2.2 Head Protection

‘Hard' hats should be worn where there is danger from falling objects. If hard hats are not considered necessary, soft-brimmed hats or caps may be worn to give protection against overhead leaks see IS 2925.

6.2.3 Foot and leg Protection

Leather or rubber safety shoes with built-in steel toe caps are recommended. Rubbers may be worn over leather safety shoes. Leather shoes should be discarded after any contact with bromine (see IS 10667).

6.2.4 Body, Skin and Hand Protection

6.2.4.1 Suits made of rubber or suitable protective material and properly designed, should be used wherever complete body protection see IS 8519 is necessary.

6.2.4.2 Aprons made of rubber or other suitable protective material should be used for protection against accidental contact.

6.2.4.3 Gloves made of rubber or other suitable protective material should be worn to protect the hands from bromine.

6.2.4.4 Sleeves made of suitable protective materials should be worn when the need for complete arm protection is indicated.

6.2.4.5 When cleaning, inspecting, or repairing tanks, safety equipment, such as safety belts, rescue harness, life-line, protective clothing and gas masks should be worn as required by the specific nature of the work and the hazards involved. 

6.2.4.6 Frequent inspections and necessary repairs should be made of all personal protective equipment so that the wearer will be adequately protected. Rubber and other impervious apparel must be checked frequently for signs of deterioration due to exposure to bromine.

6.2.4.7 All contaminated clothing, including gloves, shoes, coveralls, etc, should be removed as soon as possible after exposure to avoid prolonged contact with bromine. It should be thoroughly decontaminated and cleaned before re-use.

6.3 Respiratory Equipment

Severe exposure to bromine may occur in tanks during equipment cleaning and repairs, when decontaminating areas following spills, or in case of failure of piping or equipment. Employees who may be subject to such exposure should be provided with proper respiratory protection and trained in its use and care. Available types are described in 6.3.1 to 6.3.5.

NOTE — Respiratory protective equipment shall be carefully maintained, inspected, cleaned and sterilized at regular intervals, and always before and after use by another person.

6.3.1 Self-contained breathing apparatus

Permitting the wearer to carry a supply of oxygen or air compressed in the cylinder see IS 10245 (Part 1) and the self-generating type which produces oxygen chemically see IS 15803. These allow considerable mobility. The length of time a self-contained breathing apparatus provided protection varies according to the amount of air, oxygen or regenerating material carried. Compressed oxygen should not be used where there is danger of contact with flammable liquids, vapours, or sources of ignition, especially in confined spaces, such as tanks or pits.

6.3.2 Positive Pressure Hose Masks

The air shall be supplied by blowers requiring no internal lubrication. The wearer shall be able to use the same route for exit as for entrance and shall take precautions to keep the hose line free of entanglement. The air blower shall be placed in an area free of contaminants.

6.3.3 Air-Line Masks

Supplied with clean compressed air. These are suitable for use only where conditions will permit safe escape in case of failure of the compressed air supply. These masks are usually supplied with air piped to the area from a compressor. It is extremely important that the air supply is taken from a safe source and that it is not contaminated by oil decomposition from inadequate cooling at the compressor. The safer method is to use a separate compressor of the type not requiring internal lubrication. Pressure reducing and relief valves as well as suitable traps and filters must be installed at all mask stations. An alternative arrangement frequently used is high pressure breathing air from cylinders, with demand-type valve and face piece.

6.3.4 Industrial Canister Type gas masks

Equipped with full face pieces fitted with the proper canister for absorbing bromine vapour. These will afford protection against concentrations not exceeding 1 percent by volume when used in accordance with manufacturer's instructions. The oxygen content of the air must not be less than 16 percent by volume. The masks should be used for relatively short periods only. They may not be suitable for use in an emergency since, at that time, the actual vapour concentration is unknown and also an oxygen deficiency may exit. The wearer must be warned to leave the contaminated area immediately on detecting the odour of a harmful vapour. This may indicate that the mask is not functioning properly, that the vapour concentration is too high, that the canister is exhausted or that the mask is not properly fitted.

6.3.5 Chemical Cartridge Respirators

May be used to avoid inhaling disagreeable concentrations of bromine vapour. These respirators, however, are not recommended for protection where toxic quantities may be encountered.

7 STORAGE, HANDLING, LABELLING AND TRANSPORT 

7.1 General 

7.2 Storage 

Bromine is usually stored in lead lined containers and nickel drums or in glass bottles. Earthenware, stoneware and Monel metal containers may also be used for storage of bromine.

7.2.1 For authorized containers, an outage (vacant space over liquid) of not less than 10 percent of the capacity of the container is required.

7.2.2 Bromine should be stored in a cool well-ventilated area avoiding direct sunlight. The temperature of storage area should not go below — 7 °C to prevent freezing.

7.2.3 Bromine should be stored away from other chemicals and organic chemicals.

7.2.4 Bromine vapours from reaction vessels or storage tanks should be vented through an alkali absorber preferably kept under constant pressure. The vent line should be purged with dry air.

7.2.5 Electrical fittings in area where bromine vapours are likely to be present should be able to withstand the corrosive effect and should be of vapour proof construction, wiring being in tight, rigid metal conduits.

7.2.6 Glass or porcelain piping, free from stresses or strains, is highly satisfactory with polytetrafluoroethylene (PTFE) and asbestos sheathed gaskets on flange joints.

7.3 Handling

7.3.1 General

The general handling practices given in 7.3.1.1 to 7.3.1.7 should be followed.

7.3.1.1 All handlers should be aware of the potential hazards of bromine and of appropriate first-aid measures.

7.3.1.2 Exhaust hoods and ventilation should be adequate to maintain the concentration of bromine vapour in the work area below 0.1 ppm. Air analyses will be necessary for proper control.

7.3.1.3 Safety showers and eye-wash fountains should be immediately at hand where contact is at all likely. 

7.3.1.4 If there is significant risk of exposure an operator should not handle bromine without available assistance in the area. 

7.3.1.5 Bromine, in any breakable package or line, should be kept at as low a level as possible above protection pans.

7.3.1.6 Storage and operations should be over drip pans draining to a sump.

7.3.1.7 Sumps should be sufficiently large to prevent general contamination in case of spills and shall be ventilated to prevent escape of vapours into inhabited areas.

7.4 Labelling

7.4.1 Each container (including tankers) should carry an identifying label or stencil as depicted in IS 1260 (Part 1). The storage containers shall be labelled or marked to identify as follows:

a) Contents of the container;

b) Name and address of the manufacturer or importer of the hazardous chemical; and

c) Physical, chemical and toxicological data as per the criteria given in the relevant schedule of the manufacture, storage and import of Hazardous Chemicals Rules, 1989. While referring to the statutes, the stipulations given in the subsequent amendments of those statutes shall be taken into account.

7.4.2 The container shall carry the following label and this label may be used with any other illustration/descriptions.

 'May ignite a combustible material upon contact.

Causes severe burns to eyes and skin.

Vapours are hazardous. Do not inhale them.

Use with proper ventilation.

In cause of contact flush with water immediately and get first-aid.

If eyes are involved, consult a medical specialist'



7.5 Transport

7.5.1 Unloading Trucks

7.5.2 Unloading Drums

Drums and containers should be inspected for loose plugs, signs of leakages, or damage.

7.5.2.1 Drums or containers should not be dropped.

7.5.2.2 Application of pressure for emptying the drums should not be attempted.

7.5.3 Driver

Vehicle driver should be aware of the potential hazards of the load and should know standard procedure (do’s and don’ts) in the event of an accident or an emergency.

Driver should carry TREM card when vehicle is on road.

NOTE — If transport of the hazardous chemical is involved it shall be carried out in accordance with the Central Motor Vehicles Rules, 1989. While referring to the statutes, the stipulations given in the subsequent amendments of those statutes shall be taken into account.

8 SPILLAGE, LEAKAGE AND WASTE DISPOSAL

8.1 General 

8.2 Spillage

8.2.1 General Information 

8.2.1.1 In the case of bromine spillage, ammonia gas vapours should be released to the area from a safe distance.

CAUTION: Only anhydrous ammonia gas should be used for vapour decontamination. Violent reaction may follow the mixing of aqueous ammonia and liquid bromine.

8.2.1.2 Hypo solution, lime water slurry, or soda ash solution may be poured over a liquid bromine spill on the floor. The bromine and neutralizer should be washed to the sump or sewer with a cold-water hose. (Hypo solution is prepared by dissolving 220 g of technical sodium thiosulphate in a litre of water and adding 100 g of soda ash. The solution will remain stable for four to six weeks.)

8.2.1.3 Until decontamination is complete, a mild ammonia atmosphere should be maintained. Doors and windows may be opened to remove the white clouds of ammonium bromide formed.

8.2.2 Glass Bottles

Hermetically-sealed glass containers should be first cooled and then opened with extreme caution.

8.2.2.1 The lead cap should be loosened cautiously and taken off the bottle. Mechanical means of siphoning instead of mouth suction should be used to siphon bromine from the bottle.

8.2.3 Land Spill (Spill on land) 

8.2.3.1 Containment — No data available

8.2.3.2 Consequence — No data available

8.2.3.3 Mitigation — No data available

8.2.4 Water Spill (Spill in Water) No data available

8.2.4.1 Containment — No data available

8.2.4.2 Mitigation — No data available

8.3 Leakages 

8.3.1 General Information — No data available

8.3.2 Leak from the Truck — No data available

8.3.3 Caution — No data available

[bookmark: _Hlk180675940]8.4 Tank Cleaning and Repairs 

8.4.1 The hazardous nature of tank inspection, cleaning or repairs requires that the foreman and crew be selected and trained carefully. They should be thoroughly familiar with the hazards, and safeguards necessary for the safe performance of the work. Written approval should be secured from the plant supervisor before the work is started. All tank work should be done under direct supervision.

8.4.2 Pipelines into or out of the tank or other equipment should be shut off, disconnected, and a blank flange should be installed for protection against leaks and errors. Valves and cocks in the pipe line should not be relied upon.

8.4.3 Lock electrical switches in the off position, remove drive belts, and otherwise completely safeguard against accidentally starting the agitating equipment or other moving parts located inside the tank or adjacent to the entrance.

8.4.4 Before entering a tank and during the work, tests should be made by a qualified person to determine that no further washing is necessary, that no oxygen deficiency exists, and that no harmful gas or vapour is present. The tank should be purged continuously with an air stream during all work within the tank.

8.4.5 Proper personal protective equipment should be worn by anyone entering a tank for inspection, cleaning, or repairs.

8.4.6 One man on the outside of the tank should keep the men in the tank under constant observation and at least two other men should be available to aid in the rescue, if any, of those in the tank are overcome.

8.4.7 A hose mask, an airline mask or self-contained breathing apparatus together with rescue harness and life line should be located outside the tank entrance.

8.4.8 The portable electric lights and power tools should be of the three wire, grounded type.

8.4.9 Additional precautions are recommended as follows:

a) Neutralise the Bromine within the tank with Sodium thiosulfite or Soda solution,

b) Drain tank as completely as possible,

c) Wash thoroughly with large quantities of water, and

d) Dry completely tank by blowing with warm dry air.

8.5 Waste Disposal

8.5.1 Make sure all Central, State and Local regulations regarding health and pollution of air and water are followed.

8.5.2 Dilute and neutralize before disposal as indicated in 8.5.2.1 to 8.5.2.3.

8.5.2.1 In the case of bromine spillage, ammonia gas vapours should be released to the area from a safe distance.

CAUTION: Only anhydrous ammonia gas to be used for vapour decontamination. Violent reaction may follow the mixing of aqueous ammonia and liquid bromine.

8.5.2.2 Hypo solution and a lime and water slurry or soda ash solution may be poured over a liquid bromine spill on the floor. The bromine and neutralizer should be washed to the sump or sewer with a cold water hose.

8.5.2.3 Until decontamination is complete a mild ammonia atmosphere should be maintained. Doors and windows may be opened to remove the white clouds of ammonium bromide formed.

9 FIRE PREVENTION AND FIRE FIGHTING 

9.1 General

Good ventilation should be maintained at all times in all locations where bromine is stored or handled. Local exhaust ventilation may at times be required where higher concentrations may occur. At all times ventilation should be sufficient to keep exposure at or below the threshold limit of one-tenth (0.1) ppm, which is considered safe for repeated 8 h exposures.

9.2 Prevention 

9.3 Fire Fighting

Firefighters should wear self-contained breathing apparatus and full protective gear.

10 TRAINING

11 HEALTH MANAGEMENT, FIRST-AID AND MEDICAL TREATMENT

11.1 Health Monitoring 

11.1.1 Personal Hygiene

Workers should be thoroughly instructed and supervised in proper operating procedures to avoid exposure to bromine liquid or vapours. Where exposure is possible, personal protective equipment should be used.

11.1.1.1 All contaminated clothing, including gloves, shoes, overalls, etc., should be removed immediately to avoid prolonged contact with bromine and should be thoroughly decontaminated and cleaned before re-use.

11.1.1.2 Working areas, storage rooms and unloading areas should be well equipped with safety showers, readily accessible and plainly marked. Eye washing fountains or running tap water, such as a bubbler drinking fountain or a hose should be available for eye irrigation. The location of such equipment should be inspected and tested at fixed intervals to make sure that it is in good working condition at all times.

11.1.2 Physical Examination

Diseases of the heart or lungs should exclude an employee from working with bromine.

11.1.2.1 Pre-Placement Physical examinations — No data available

11.1.2.2 Periodic examination — No data available

11.1.2.3 Medical examination — No data available

11.1.2.4 Dental examination — No data available

11.2 First Aid 

11.2.1 General

11.2.1.1 If bromine is accidentally spilled on skin, the area should be promptly washed, if necessary, under safety shower and a paste of sodium bicarbonate may be applied to the affected area.

11.2.1.2 In case of contact with eyes, they should be irrigated for at least 15 min with clean running water.

11.2.1.3 In case of inhalation, the person should be removed from the toxic atmosphere promptly to open air and all constricting cloth about neck should be loosened. The patient should be kept warm and oxygen administered.

11.2.1.4 A medical specialist should be summoned at once in all cases.

11.2.2 Contact with Skin

In case of contact, immediately flush skin with plenty of water. Get medical attention.

11.2.3 Contact with Eyes

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15 min. Get medical attention immediately.

11.2.4 Ingestion

If inhaled, remove to fresh air. if not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical attention immediately.

11.2.5 Inhalation

Do not induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious person. Loosen tight clothing. Get medical attention immediately.

11.2.6 First-Aid Kit 

11.3 Medical Treatment 

12 ADDITIONAL INFORMATION
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Foreword



(Formal Clauses to be added later)



Stable bleaching powder (SBP) is a white or nearly white powder, that is, usually a mixture of calcium hypochlorite, calcium chloride and calcium hydroxide. It is also called chloride of lime and is prepared by reacting calcium hydroxide or slaked lime with chlorine gas. SBP contains approximately 30-37 percent available chlorine. 



It is used as a strong bleaching agent for paper and textiles, as a disinfectant, algaecide, bactericide, deodorant, potable water purification, disinfectant for swimming pools, etc. 



There is no ISO Standard on this subject. In the formulation of this Code assistance has been derived from following 

publications:



a) Encyclopedia of Chemical Technology, 3rd Edition, Vol 3, page 941-942, Vol 5 (page 591-592, 600), Vol 23, (page 110), edited by Krik Othmer, Wiley — lnterscience Publication, John Wiley & Sons, NY 

b) Encyclopedia of Chemistry, edited by Sybil P. Parker, Mc-Graw Hill, NY 1983 

c) The Condensed Chemical Directory, 10th Edition, revised by G. Hawley, Galgotia Book Service, New Delhi 

d) Handbook of Dangerous Materials edited by N. Irving Sax, Reinhold Publishing Corporation, USA 1951 

e) Material Safety Data Sheet, Published by Indian Chemical Manufacturers' Association, Mumbai 

f)   CEFIC-TREM Cards — Reference Edition Supplement 1982, Printed in India by Indian Chemical Manufacturers' Association, Mumbai 1987 with permission of Chemical Industries Association, UK 

g)   Safety and Accident Prevention in Chemical Operation edited by Howard H. Fawcett, William S. Wood, lnterscience Publishers, a division of John Wiley & Sons, NY 

h)  Code of Safe Transportation of Hazardous Substances by Road, published by Indian Chemical Manufacturers'  Association, Mumbai 1989 

j)   Transport of Dangerous Goods, Recommendation of the Committee of Experts on the Transport of Dangerous Goods, Third Edition, United Nations 

k) Information on Hazards of Calcium Hypochlorite, Mallincicrodt Baker Inc., Strategic Services Division, USA 1997 

m) Incorporation of General Industry Safety and Health Standards applicable to Construction Work, OSHA, US Department of Labour, 1993 

n) International Chemical Safety Cards (ICSCs) ICSC: 0027, 2000 Prepared by ILO and WHO 2021

o) Toxic Substance Portal, Agency for Toxic Substance and Disease Registry, Division of Toxicology and Human Health Sciences, 4770 Buford Highway, Chamblee, GA 30341-3717, USA 2014



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 20221960 'Rules for Rrounding off numerical values (revisedsecond revised)' . The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard. 
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1 SCOPE



This standard provides properties of stable bleaching powder (SBP) and the nature of hazards associated with it.  The standard prescribes safety measures for controlling hazards and essential information on personal protective equipment, storage, handling, labelling, transportation, spillage, waste disposal, training, fire fightingfirefighting and fire prevention, health monitoring and first aid.



This Code does not, however, deal with any specifications for design of buildings, chemical engineering plants, method and ingredients used in the manufacture, equipment for waste disposal and operation control.



2 REFERENCES

The standards givenlisted below contain provisions which through reference in this text, constitute  provisions of this standard. At the time of publication, the editions 
 indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate  the possibility of applying the 
 most recent editions of the standards indicated below:



IS No.			Title



4155:1966	Glossary of terms relating to chemical and radiation hazards and 

		hazardous chemicals

           4263:1967	Code of safety for chlorine

8519: 1977	Guide for selection of industrial safety equipment for body protection

8520: 1977	Guide for selection of industrial safety equipment for eye, face and ear 			protection.

8807: 1978	Guide for selection of industrial safety equipment for protection of arms and hands.

10667:1983	Guide for selection of industrial safety equipment for protection of foot and leg.

		IS No.

		Title



		IS 4155 : 1966

		Glossary of terms relating to chemical and radiation hazards and hazardous chemicals



		IS 4263 : 1967

		Code of safety for chlorine



		IS 8519 :  1977

		Guide for selection of industrial safety equipment for body protection



		IS 8520 : 1977

		Guide for selection of industrial safety equipment for eye, face and ear protection.



		IS 8807 : 1978

		Guide for selection of industrial safety equipment for protection of arms and hands



		IS 10667 : 1983

		Guide for selection of industrial safety equipment for protection of foot and leg







3 TERMINOLOGY





For the purpose of this standard, the definitions given in IS 4155 shall apply.

4 INFORMATION PROPERTIES



4.1 General Information

4.1.1 Chemical Name ― Calcium hypochlorite

4.1.2 Common Name and Synonyms ― Stable Bleaching Powder

4.1.3 Uses

They are primarily used as oxidizing and bleaching agents or disinfectants. Mainly present in cleaning solutions, commercial bleaches. It is used as a disinfectant for drinking water, swimming pools and wastewater purification systems.

4.2 Identification  

4.2.1 Formula ― CaOC12

4.2.2 CAS Number ― 7778-54-3

4.2.3 UN Number ― 2208 (more than 10 % but not more than 39 % available chlorine), 1748 (more than 39 % available chlorine)

4.2.4 UN Class ― 5.1 (oxidizing substance)

4.2.5   Hazchem Code – 2 PE

4.3 Physical Properties

4.3.1 General ― White powder

4.3.2 Molecular Mass ― 142.98

4.3.3 Physical State – White/ grey solid at room temperature

4.3.4 Colour – White/grey

4.3.5 Odour – Chlorine like odour

4.3.6 Boiling Point ― at 760mm Hg, Decomposes at 100ºC (HSDB 2001) (https://wwwn.cdc.gov/TSP/MMG/MMGDetails.aspx?mmgid=927&toxid=192)

4.3.7 Melting Point Point/Freezing point ― Not available

4.3.7 Melting Point Point/Freezing point ― Not available

4.3.8 Relative Vapour Density/ (Air = 1.21 0C) 

4.3.9 Specific Gravity ― 2.35 at 20°C

4.3.10 Viscosity at 30°C 

4.3.11 Vapour Pressure ― Not available

4.3.12 Heat of Combustion (Higher Value), Kcal/

4.3.13 Refractive Index (at 0 0C and 1 atm), n

4.3.14 Solubility in Water ―21.4 % at 25 °C and 23.4 % water at 40 °C

4.3.15 Solubility in other solvents 

4.3.16 Light Sensitivity 

4.3.17 Decomposition Temperature ― Not known

4.3.18 Explosion Sensitivity to Impact ― Stable

4.3.19 Explosion Sensitivity to Static Electricity ― Stable

4.4 Chemical Properties 

4.4.1 Reactivity 

 Hypochlorites yield hypochlorous acid (HOCI) when dissolved in water and are converted to Cl2 when mixed with acid. They react quantitatively in acid media with iodide liberating iodine and with hydrogen peroxide (H2O2) liberating oxygen.

The stability of SBP is a function of its moisture, time and impurity content as well as the temperature and humidity at which it is stored. It rapidly decomposes on exposure to air and may decompose violently, if exposed to heat or direct sunlight. It is thermally unstable and decomposes above 170°C giving different reaction products. SBP reacts vigorously with nitromethane, reducing materials and react with sulphur and violently with organic matter above 100°C.

4.4.2 Polymerisation ― Not applicable

4.4.3 Allotrope formation ― Not applicable

4.4.4 Corrosion properties ― Corrosive to most metals in the presence of moisture.

4.4.5 Critical Constants ― Not available 

4.4.6 Hazardous Decomposition Products 

SBP reacts with water or steam to produce toxic and corrosive fumes of Hypochlorous acid.  Above 170 °C, it undergoes exothermic decomposition forming calcium chloride and releasing oxygen.

4.4.7 Incompatibilities 

 Calcium hypochlorite is a strong oxidizer. It reacts with water and acids giving off chlorine gas, forms explosive compounds with ammonia and amines. Incompatible with organic materials, nitrogen compounds and combustible materials. In the presence of moisture, it is corrosive to most of the metals.

4.5 Fire and Explosion Hazard Properties

4.5.1 Ignition Temperature ― data unavailable

4.5.2 Auto Ignition Temperature ― data unavailable

4.5.3 Flash Point ― Not available

4.5.4 Upper Explosive Limit ― data unavailable

4.5.5 Lower Explosive Limit ― data unavailable

4.5.6 Fire Risk –Fire and Explosion properties 

It is a powerful oxidizing agent. Not combustible, but supports combustion of other materials. Decomposes violently upon heating liberating oxygen, hence supports any fire. It reacts with organic materials can readily ignite combustible materials. Decompositions can be rapid and violent upon contact with incompatible materials and on heating.

Sealed containers of SBP may rupture when heated. An explosion may occur if either a carbon tetrachloride or a dry ammonium compound fire extinguisher is used to extinguish a fire.

4.5.7 The Limits of Detonability in Air

4.5.8 Flammability

 Non-flammable Non-combustible, but will support combustion of other materials

		

4.1.1 Chemical Name ― Calcium hypochlorite





		4.1.2 Common Name and Synonyms ― Stable Bleaching Powder





		4.1.3 Uses –They are primarily used as oxidizing and bleaching agents or disinfectants. Mainly present in cleaning solutions, commercial bleaches. It is used as a disinfectant for drinking water, swimming pools and wastewater purification systems.





		4.2 Identification  





		4.2.1 Formula ― CaOC12





		4.2.2 CAS Number ― 7778-54-3





		4.2.3 UN Number ― 2208 (more than 10 %  but not more than 39% available chlorine), 1748 ( more than 39% available chlorine)





		4.2.4 UN Class ― 5.1 (oxidizing substance)





		4.2.5   Hazchem Code – 2 PE





		4.3 Physical Properties





		4.3.1 General ― White powder





		4.3.2 MolecularMass ― 126.98





		4.3.3  Physical State –  White/ grey solid at room temperature





		4.3.4  Colour –  White/grey





		4.3.5  Odour – Chlorine like odour





		4.3.6 Boiling Point ― at 760mm Hg, Decomposes at 100ºC (HSDB 2001) (https://wwwn.cdc.gov/TSP/MMG/MMGDetails.aspx?mmgid=927&toxid=192)





		4.3.7 Melting Point Point/Freezing point ―  Not available





		4.3.8 Relative Vapour Density/ (Air = 1,210C) 





		4.3.9  Specific Gravity ― 2.35 at 20°C





		4.3.10  Viscosity at 30°C ―





		4.3.11    Vapour Pressure  ― Not available





		4.3.12  Heat of Combustion (Higher Value), Kcal/g--- 





		4.3.13  Refractive Index(at 00C and 1 atm), n





		4.3.14  Solubility in Water ―21.4 % at 25 °C 23.4  % water at 40 °C





		4.3.15  Solubility in other solvents ―





		4.3.16  Light Sensitivity ―





		4.3.17  Decomposition Temperature ― Not known





		4.3.18  Explosion Sensitivity to Impact ― Stable





		4.3.19  Explosion Sensitivity to Static Electricity ― Stable





		4.4 Chemical Properties 





		4.4.1 Reactivity ― Hypochlorites yield hypochlorous acid (HOCI) when dissolved in water and are converted to C12 when mixed with acid. They react quantitatively in acid media with iodide liberating iodine and with hydrogen peroxide (H2O2) liberating oxygen.



The stability of SBP is a function of its moisture, time and impurity content as well as the temperature and humidity at which it is stored. It rapidly decomposes on exposure to air and may decompose violently, if exposed to heat or direct sunlight. It is thermally unstable and decomposes above 170°C giving different reaction products. SBP reacts vigorously with nitromethane, reducing materials and react with sulphur and violently with organic matter above 100°C.





		4.4.2  Polymerisation ―Not applicable





		4.4.3  Allotrope formation ― Not applicable





		4.4.4  Corrosion properties ― Corrosive to most metals in the presence of moisture.





		4.4.5  Critical Constants ―  Not available 

          



		4.4.6  Hazardous Decomposition Products ― SBP reacts with water or steam to produce toxic and corrosive fumes of Hypochlorous acid.  Above  170°C, it undergoes exothermic decomposition forming calcium chloride and releasing oxygen.





		4.4.7  Incompatibilities ― Calcium hypochlorite is a strong oxidizer. It reacts with water and acids giving off chlorine gas, forms explosive compounds with ammonia and amines. In compatible with organic materials, nitrogen compounds and combustible materials. In the presence of moisture, it is corrosive to most of the metals.





		4.5 Fire and Explosion Hazard Properties





		4.5.1  Ignition Temperature ― data unavailable





		4.5.2  Auto Ignition Temperature ― data unavailable





		4.5.3  Flash Point ― Not available





		4.5.4  Upper Explosive Limit ― data unavailable





		4.5.5  Lower Explosive Limit ― data unavailable





		4.5.6  Fire Risk –Fire and Explosion properties ― It is a powerful oxidizing agent. Not combustible, but supports combustion of other materials. Decomposes violently upon heating liberating oxygen, hence supports any fire. It reacts with organic materials can readily ignite combustible materials. Decompositions can be rapid and violent upon contact with incompatible materials and on heating.



Sealed containers of SBP may rupture when heated. An explosion may occur if either a carbon tetrachloride or a dry ammonium compound fire extinguisher is used to extinguish a fire.





		4.5.7 The Limits of Detonability in Air―





		4.5.8  Flammability ― Non flammable Non-combustible, but will support combustion of other materials







5 HEALTH HAZARD AND TOXICITY INFORMATION

5.1 General Information - 

5.2 Routes of Entry

5.2.1 Skin -

 SBP is not appreciably irritating to skin in the dry form. Repeated or prolonged skin contact or contact with moist skin can result in moderate to severe burns and dermatitis.

5.2.2 Eyes - 

Contact with eyes cause eye irritation, blurred vision, redness, pain and severe tissue burns.

5.2.3 Ingestion -

 Swallowing may result in gastrointestinal corrosion causing severe pain, nausea, vomiting and diarrhoea, inflammation of mouth and oesophagus. Large doses may be fatal.

5.2.4 Inhalation - 

Dusts of chlorine (decomposition product) are corrosive to the respiratory tract. It is destructive to tissues of mucous membrane and upper respiratory tract. Symptoms may include burning sensation, coughing, wheezing, laryngitis, shortness of breath, headache, nausea and vomiting. Inhalation may be fatal as a result of spasm inflammation and edema of the larynx and bronchi, chemical pneumonitis and pulmonary edema.

5.3 Toxicity information 

a)  NFPA hazard signal 		: 	Health (3)

b)  LD50 (Oral-rat)		:	850 mg/kg

c)  Odour threshold for chlorine  :chlorine :	0.5-2 ppm

d)  Exposure Limit for Chlorine, TWA : 1 ppm Peak limitation

e) STEL (15-min) = 2 mg/m³ (https://wwwn.cdc.gov/TSP/MMG/MMGDetails.aspx?mmgid=927&toxid=192)

NOTE: Peak Limitation:  A ceiling concentration that should not be exceeded over a measurement period which should be as short as possible but not exceeding 15 min. These exposure standards are guides to be used in the control of occupational health hazards. Exposure standards should not be used as fine dividing lines between safe and dangerous concentrations of chemicals. They are not a measure of relative toxicity.

5.4  Antidote5.4 Antidote

Aluminum hydroxide gel, egg white and milk of magnesia. Do not use acidic antidotes.

5.5 Health Effects

5.5.1  Signs and Symptoms

Inhalation, ingestion or contact (skin, eyes) with vapors or substance may cause severe injury, burns or death. Fire may produce irritating, corrosive and/or toxic gases. Runoff from fire control or dilution water may cause pollution.

5.5.2 Acute Toxicity 

Hypochlorite has corrosive properties due to release of toxic gases such as chlorine or chloramine. The reaction of hypochlorite with fats and proteins of body results in deep tissue destruction known as liquefaction necrosis. It also causes thrombosis of blood vessels. These symptoms may be observed immediately or within a few hours. While the effect of toxicity increases with hypochlorite concentration and pH..

Exposure to hypochlorite through ingestion leads to pharyngeal pain, and gastrointestinal irritation including injury to mouth, throat oesophagus and stomach with bleeding, scarring, perforation. In addition, dysphagia, stridor, drooling, odynophagia and vomiting, pain in the abdomen or chest are likely symptoms.  It may also result in metabolic acidosis after ingestion of household bleach. It also causes severe eye injuries with necrosis and chemosis of cornea, clouding of cornea, iritis, cataract formation of severe retinitis.

5.5.2.1. Systemic effects 

Hypochlorite is a chemical irritant that induces asthma. Higher concentration inhalation can lead to pulmonary edema a condition where there is accumulation of fluid in the lungs due to respiratory distress (airway constriction).  The symptoms include rapid breathing, cyanosis, wheezing, rales, or hemoptysis. It can also lead to reactive airways dysfunction syndrome (RADS) in a latent period of 5minutes to 15 hours. 

5.5.2.2  Local effects 

Inhalation of gases released from hypochlorite solutions at low concentration may cause eye and nasal irritation, sore throat, and coughing, irritating of the skin such as burning pain, inflammation and blisters. The injury may be more severe than found locally on initial observation and injury effect continues to increase over time.

5.5.3 Chronic Toxicity

Dermal irritation is caused due to prolonged dermal exposure. It may cause bronchitis that results in shortness of breath with cough. While there is no information for cause of carcinogenic, mutagenic, teratogenic effect and reproductive and developmental effects. 

5.5.3.1 Systemic effects

Oesophageal obstruction, pyloric stenosis, squamous cell carcinoma of the oesophagus, and vocal cord paralysis with consequent airway obstruction are a few systemic effects of injury when exposed through to ingestion of hypochlorite. 

https://wwwn.cdc.gov/TSP/MMG/MMGDetails.aspx?mmgid=927&toxid=192

5.5.3.2 Local effects- Not available

6 PERSONAL PROTECTIVE EQUIPMENT

6.1 Availability and Use 

While personal protective equipment is not an adequate substitute for good, safe working conditions, adequate ventilation, and intelligent conduct on the part of employees working with Calcium Hypochlorite, it is, in many instances, the only practical means of protecting the worker, particularly in emergency situations. One should keep firmly in mind that personal protective equipment protects only the worker wearing it, and other unprotected workers in the area maybe exposed to danger.

The correct usage of personal protective equipment requires the education of the workers in proper employment of the equipment available to him.  Under conditions which are sufficiently hazardous to require personal protective equipment, its use should be supervised and the type of protective equipment selected should be capable of control over any potential hazards.

6.2 Non-respiratory Equipment

Personal protective equipment should include non-respiratory equipment like chemical safety goggles or a full facefull-face shield where splashing is possible. Dust masks should be used, while handling the powder to prevent its entry in breathing. Overall, safety shoes, gloves, lab coat or as appropriate should be worn by employees working in the area to avoid skin contact.

6.2.1 Eye and face Protection 

Chemical splash protection as per IS: 8520 category H-4. Use of goggles along with full face shield is recommended. Face shield should be of sufficient length to cover the neck portion. Wear safety goggles, self-contained breathing apparatus, airline mask, hand gloves.

6.2.2 Head Protection

Class C Hard hats should be worn where there is danger of falling objects. If hard hats are not considered necessary, soft-brimmed hats or caps may be worn to give protection against splashes.

6.2.3 Foot and leg Protection 

Leather safety shoes and leather leg guard is recommended. Shoes should be thoroughly cleaned and ventilated after contamination (see IS: 10667).

6.2.4 Body, Skin and Hand Protection

Clothing with a long-sleeved shirt that covers your skin in case the bleach spills or splashes. Leather or rubber gloves should be worn for hand protection. Fireproof overalls should be worn when operations involving fire hazards are encountered (see IS: 8519 and IS: 8807).

6.3 Respiratory Equipment

As there is a risk of exposure to chlorine, suitable respiratory protective devices should be used. For emergencies or instances where the exposure levels are not known, a self-contained breathing apparatus operated in positive pressure mode, must be used.

7 STORAGE, HANDLING, LABELLING AND TRANSPORTATION

7.1 Storage Unloading trucks/drums



7.1.1  General Information 

 The building shall have good ventilation. In areas where natural ventilation is not possible, forced ventilation equipment should also be installed. 

7.1.1.1  SBP should be stored in a cool, dry and well ventilatedwell-ventilated area.

7.1.1.2 SBP can react vigorously and sometimes explosively with certain organic and inorganic materials (see 4.3), they should be kept away from them during storage.

7.1.1.3 SBP may ignite or explode on storage. Traces of water may initiate reaction. It should be stored properly to avoid contact with heat, moisture, flames and sparks.

7.1.1.4  This material is a scheduled poison. Foodstuffs should be stored away from it.

7.1.1.5 Material should not be stored on wooden floors.

7.1.1.6  Storage area should always be segregated from packing area.

7.1.1.7 Storage area should be protected with approved fire hydrant system and adequate firefighting measures.

7.1.1.8 Storage area should be equipped with heat detectors for early detection of fire.

7.1.1.9 Power supply to the storage area should be switched off after completion of work.

7.1.1.10 No welding work should be carried out in vicinity of storage area.

7.1.1.11 Smoking should be strictly prohibited in process and godown area. Boards displaying 'No Smoking' should be displayed in all areas and strict enforcement of the same should be ensured.

7.1.1.13 12 Spillage of SBP in godown should be avoided. If accidentally, it falls, the area should be cleaned, and lime powder may be sprinkled in the effected area to make it dry.

7.1.1.134 Since chlorine is used and stored in the premises for manufacture of SBP, safety code for chlorine (see IS 4263) should be strictly followed.

7.1.2 Storage of SBP Bags

7.1.2.1 SBP bags should be stored at a gap of around 1m from electric system. The bags should never be stored below electric fittings or fixtures.

7.1.2.2 SBP bags should not be stored on dirt or damp floors.

7.1.2.3 No combustible material like oily rags should be kept near storage area of SBP bags.

7.1.2.4 SBP bags should be stored out of direct sunlight.

7.1.2.5 The electrical fixtures should be flame proof. The wiring should be preferably underground (concealed) The cables should not have any joints in between.

7.1.2.6 The storage platform should be made at an elevated height from the floor to allow airflow at the bottom also.

7.1.2.7 Proper dry air-cooled storage area should be maintained. 

7.1.2.8 Regular temperature monitoring of stacked SBP bags should be done in cooled storage area.

7.1.3 Storage of SBP Drums

7.1.3.1 SBP drums should be stored in cool, dry place and away from direct sunlight.

7.1.3.2 The drums should be stored away from source of heat.

7.1.3.3 The drums should be kept closed all the times.

7.1.3.4 The drums should not be stored on dirt or damp floors.

7.1.4 Bulk Storage of Bleaching Powder in Godowns

7.1.4.1 The flooring of the godown should be impervious with proper drainage. 

7.1.4.2 The bags can be stacked about 10 high on the floor. 

7.1.4.3 The material should be stored in 200 - 250 bags (25 kgs weight) lot in line with the batch size.

7.1.4.4 There should be a gap of 15 inches or so between two lots to facilitate movement of personnel. 

7.1.4.5 Bags must be stored 8 - 10 inches away from the walls to facilitate air circulation. 

7.1.4.6 A good number of exhaust fans should be installed in the godown for better ventilation. Only minimum number of them should be run during winter. 

7.1.4.7 Humidity in air during monsoon does not affect packed bleaching powder due to double packing; i.e. HDPE laminated bag with liner.

7.1.4.8 During periods of lean sales it is desire able to curtail production rather than overloading  the godown. 

7.1.4.9 Material should be dispatched from the godown in the order it is received; i.e. material entering first should go out first so that duration of its stay in the godown is optimum. 

7.1.4.10 The godown should have two additional doors (facing each other), which should have frames made of M.S. flats / small diametrediameter pipes & M.S, angels to facilitate cross ventilation. 

7.1.4.11 Temperature of the material in the bags should be measured with a temperature gun or temperature gauge daily during summer and 2-3 times a week in winter. Any abnormal rise in temperature in a bag indicates an abnormality. It should be removed from the godown.

7.2 Handling

7.2.1 General

7.2.1.3 Persons handling SBP shall strictly follow safety recommendations and safe operating procedures.

7.2.2 Handling of SBP Bags

7.2.2.1 Hooks should not be used or dragging not to be followed, while moving SBP bags.

7.2.2.2 The bags should have double liner and tied separately. The outer HDPE bag to be stitched in double rows. Spillage of SBP on bags to be cleaned.

7.2.3 Handling of SBP Drums

7.2.3.1 Drums of SBP should not be subjected to rough handling or to abnormal mechanical shock such as dropping, bumping, dragging or sliding.

7.2.3.2 Lifting magnet or sling (rope or chain) which may produce sparks should not be used.

7.2.3.3 Protect drums from any object that will result in abrasion in the surface of the metal.

7.2.3.4 Spillage of SBP on drums should be cleaned by rubbing with a dry cloth urgently. 

7.3 Labelling

7.3.1 Any vessel containing stable bleaching powder should carry an identification label or stencil.

7.3.2  Each bag or drum must be labelled with Hazard Class 5.1.

7.4 Transportation

7.4.1 Labelling

Every vehicle used for transporting stable bleaching powder shall be legibly and conspicuously marked with an emergency information panel as per the requirement of Central Motor Vehicles Act, 1989 and its amendments thereto.

7.4. Transportation

7.44.2  Pre -departure

7.4.2.1 Prior to and after loading, the driver must take a complete inspection of the vehicle to ensure that it meets all performance safety requirements and is road worthy. A few of the numerous items that are checked are the lights, tyres, suspensions and brake.

7.4.2.2 Ensure availability of emergency kit on the vehicle.

7.4.2.3 Ensure availability of transport emergency card (TREM card) and instruction manual during transportation in the vehicle.

7.4.2.4 The availability of GPRS system with SBP loaded vehicles will further improve transport safety as the vehicle movement can be traced.

7.4.2.5 Ensure that the driver carrying SBP is well conversed about the product and its properties

7.4.2.6 SBP should be kept away from heat and moisture.

7.4.2.7 No inflammable material like oil, paint, varnish, grease, etc, should be clubbed with SBP, which may react with SBP and catch fire.

7.4.2.8 Loaded SBP vehicle should be well covered with tarpaulin.

7.4.2.9 No part of SBP bag or drum should come outside from the base of the truck, which can rub with the tyre/any moving part and catch fire.

7.4.2.10 Do not use hooks for loading or unloading.

7.4.3.1 Do not smoke in the SBP loaded truck.

7.4.2.11 All sources of ignition must be kept away from the truck during transportation.

7.5.3 Driver

7.4.3.3 Driver should follow specified route only, maintain speed limit, never park the truck near residential areas, drive truck carefully and observe all routes and signals. Avoid overtaking of moving vehicles and do not leave truck without watch at any time. Do not smoke in the SBP loaded truck.

7.4.3.4 SBP should be kept away from heat and moisture.

7.4.3.5 No inflammable material like oil, paint, varnish, grease, etc, should be clubbed with SBP, which may react with SBP and catch fire.

7.4.3.6 Loaded SBP vehicle should be well covered with tarpaulin.

7.4.3.7 No part of SBP bag or drum should come outside from the base of the truck, which can rub with the tyre/any moving part and catch fire.

7.4.3.8 Do not use hooks for loading or unloading.

7.5.3.1 In case of emergency (for example, fire, accidents, etc):

a)  Stop the engine;

b) Notify police and fire brigade immediately;

c)  Mark roads, warn other road users;

d) Keep public away;

e)  In case of fire, move the truck immediately to an open area and flush with excess water; and

f)  Immediately contact manufacturer/supplier.

7.5.3.2 Drivers Training

7.5.3.2.1 The basics of any effective safety programme for transportation of SBP is an adequate training.

7.5.3.2.2 The driver should have compulsorily undergone the training provided by RTO for transportation of Hazardous goods

7.5.3.2.3  Each driver must receive adequate amount of classroom training, audio-visual instructions and job training.

7.5.3.2.4 The driver must carry material safety data sheet and TREM card with each consignment of SBP.

7.5.3.2.5 Systematic training/re-training/reviews must be carried out to ensure:

a)  Safe driving methods;

b) Actions to be taken during emergency;

c)  Proper use of fire extinguishers, kits, TREM cards, instruction manual; and

d) Communication with manufacturer/supplier.

8 SPILLAGE, LEAKAGE AND WASTE DISPOSAL

8.1 General

8.2 Spillage

8.2.1 General Information

8.2.1.1 In case of spillage, sweep up spilled substance, but avoid making dust. Remove to safe place.

8.2.1.2 Do not repack the spilled material.

8.2.1.3 Do not bring the spilled material in contact with acid, saw dust or other combustible material.

8.2.1.4 Clean up personnel should wear full protective clothing including breathing apparatus in confined areas, while working in SBP environment.

8.2.1.5 Do not add small amount of water to material where spill has occurred in a confined space or an unventilated building/enclosure and the material is damp and evolving chlorine. The rate of chlorine evolution can be reduced by covering the thinly spread solid with soda ash.

8.2.1.65 Personal protection: Appropriate protection equipment such as face shield and filter respirator for organic gases and vapours adapted to the airborne concentration of the substance is worn before taking measure of spilled SBP. Prevent spreading to environment. Sweep spilled substance into covered air-tight, dry containers and be air lifted. Rinse contaminated clothing with plenty of water.

8.2.2 Land Spill (Spill on land)

Prevent getting water inside the spillage. Keep combustibles (wood, paper, oil, etc.) away from spilled material. Do not touch damaged containers or spilled material unless wearing appropriate protective clothing.  Recover spilled Sodium Hypo as much as possible and cover the spilled area with sand.

Dry Spill: With clean shovel, place material into clean, dry container and cover loosely; move containers from spill area.

Liquid Spill: Use a non-combustible material like vermiculite or sand to soak up the product and place into a container for later disposal.

8.2.2.1 Containment As an immediate precautionary measure, isolate spill or leak area in all directions for at least 50 meters (150 feet) for liquids and at least 25 meters (75 feet) for solids.

Large Spill: Evacuate for at least 100 meters (330 feet).

Fire: In case of fire hazard of the transported vehicle such as tank truck or rail car, isolate 800 meters in all direction (ERG 2016).

https://cameochemicals.noaa.gov/chemical/10643#section3

8.2.2.2 Consequence 

The release of chlorine gas from the spilled bleaching powder and can affect human beings, animals and environment of the surrounding area. Chlorine gas may travel further in the down wind direction if large quantity of bleaching powder leaks.

8.2.2.3 Mitigation

Small Fire: Water can be used as extinguisher. There is a limited control with CO2 or Halon and do not use dry chemicals or foams. 

Large Fire: Flush or flood it with water from a distance. Avoid moving cargo or vehicle with cargo that is exposed to heat. Cool the containers with water and try to move the storage containers after subsiding the fire area. Fight fire from maximum distance or use unmanned hose holders or monitor nozzles. Stay away from the engulfed fire and keep maximum distance while fire fightingfirefighting.

8.2.3 Water Spill (Spill in Water)

8.2.3.1 Containment 

Spilled bleaching powder will mix with water and chlorine will be liberated. Chlorine can be neutralised with Sodium sulphite, Sodium bisulphite, Sodium thiosulfate, hydrogen peroxide, and sulphur dioxide.

8.2.3.2 Mitigation: 

In case of spillage of large quantity of Sodium Hypo into water body, the water of the affected water body may be unfit for consumption and may affect the aquatic life because of high chlorine content. Stop use of contaminated water. Notify proper authorities to stop water intake or to monitor water for contamination

8.2.3.35 Work Upwind

8.3 	Leakages

8.3.1 	General Information: In case of a spill or leak, stop the leak as soon as possible.

8.3.2 	Leak from the Truck:  The leaking tanker should be emptied out to another empty tanker or to a storage tank. 

8.3.3	Caution: Persons handling leaking bleaching powders Tankers should wear proper personal protective equipment.

8.4 Waste Disposal

In the event of decomposition or contamination, the container should not be re-sealed but should be isolated, if possible and flooded with sufficient water to completely dissolve and wash away the contents.

9 FIRE PREVENTION AND FIRE FIGHTING

9.1 General

SBP is not combustible, but it is a strong oxidizer and its heat of reaction with reducing agents may cause ignition. It is thermally unstable, at higher temperatures may undergo accelerated decomposition with release of heat and oxygen. It may readily ignite combustible material. Decomposition can be rapid and violent on heating and contact with incompatible materials.

9.2 Fire Prevention

9.2.1 Eliminate as far as possible all sources of ignition.

9.2.2 Do not store SBP with incompatible materials.

9.2.3 Do not bring in contact with moisture, saw dust and combustible materials, organic matter, etc.

9.2.4 Adequate means of early detection of fire and giving early warnings, alarms shall be provided.

9.2.5 Emergency Response Procedures and Systems

9.2.5.1 Full on-site emergency control procedure and systems shall be established and periodic mock drill shall be carried out.

9.2.5.2 The emergency response team must be well trained with Do's and Dont'sDon’ts, Standard Operating Procedures (SOP), mitigation systems and hazards of SBP.

9.3 Fire Fighting

9.3.1 In case of fire, keep containers cool by spraying with water, if exposed to fire.

9.3.2 Extinguish with copious amount of water.

9.3.3 Do not use foam, alcohol foam, carbon tetrachloride or dry ammonium compound fire extinguishers or carbon dioxide.

9.3.4 Fight fire from protected location or maximum possible distance.

9.3.5 In the event of fire, wear full protective clothing and self-contained breathing apparatus with full face piece operated in positive pressure mode.

10 TRAINING 

10.1 Employee Education and Training

All personal engaged in the operation, maintenance and attending emergency of SBP and related system shall receive suitable training for the work on which they are engaged.

10.1.1 Training

10.1.1.1 Training shall cover all aspects and potential hazards that the operator is likely to encounter. Following areas should be covered in the training:

a) Potential health hazards of SBP, Chlorine and Lime

b) MSDS of the above chemicals

c) Site safety regulations,

d) Emergency response procedures,

e) Use of protective clothing/breathing apparatus,

f) Accidental release measures,

g)  First aid,

h) Fire fighting,

j) Resource operations, and

k)  Communication.

10.1.1.2 In addition, individuals shall receive specific training in the activities for which they are employed. Refresher courses should be arranged on a periodic basis.

10.1.1.3 Each employee should know the location and correct operation of fire alarm systems, sprinklers, other fire fighting equipment, first aid boxes, etc.

11 HEALTH MANAGEMENT FIRST AID AND MEDICALTREATMENT

11.1 Health Management 

11.1.1 Personal Hygiene

Eating, drinking and storing of food near the place, where SBP is handled should be prohibited.

11.1.2 Physical Examination

11.1.2.1 Pre placement examination

Proper pre-placement medical examination of a personnel should be carried out to determine the physical fitness before assigning the job.

11.1.2.2 Periodic Examination

Annual medical examination should be carried out as required by the regulatory bodies, for example, Factories Act/State Factories Rules, etc.

11.2 First Aid Treatment

11.2.1 General Principles

First aid treatment should be started at once in all cases of injury. Refer all injured persons to a physician even when the injury appears to be slight. Give the physician a detailed account of the accident.

11.2.2 Inhalation

11.2.2.1 Remove the victim from exposure to fresh air.

11.2.2.2 Remove contaminated clothing and loosen remaining clothing.

11.2.1.3 Allow patient to assume most comfortable position and keep warm.

11.2.2.4 If breathing is difficult, give oxygen through qualified person.

11.2.2.5 If not breathing, give artificial respiration. Get medical attention immediately.

11.2.3 Ingestion 

If swallowing, immediately rinse mouth with water, give water to drink. Do not induce vomiting, never give anything by mouth to an unconscious person, seek immediate medical assistance.

11.2.4 Eye Contact

Immediately irrigate with copious quantities of water for at least 15 min. Keep the eyelids open. Get medical attention immediately.

11.2.5 Skin Contact

11.2.5.1 Immediately remove contaminated clothing and shoes.

11.2.5.2 Wash contaminated skin with plenty of water for at least 15 min.

11.2.5.3 If swelling, redness, blistering or irritation occurs, seek medical advice.

11.2.6 Antidote/Dosage

Aluminum hydroxide gel, egg white and milk of magnesia. Do not use acidic antidotes.

11.3 MEDICAL TREATMENT

Pre-existing medical conditions may be aggravated by exposures affecting target organs. Probable mucosal damage may contraindicate the use of gastric lavage. In addition to the alkalinity of this product, the continued generation of chlorine gas after ingestion can damage further the stomach mucous, depending on the amount ingested. Consideration may be given to removal of the product from the stomach, taking care to avoid perforation of oesophagus or stomach. An ounce of 1% Sodium thiosulfate or milk of magnesia is helpful. Physician should treat symptomatically and supportively. For long exposure and administration of an appropriate inhalation therapy by a authorized person.

11.3.1 Treat skin burns by cleaning the affected area with soap and water. 

11.3.2 If bleach gets into the eyes, the person should first flush the eyes with water and then seek medical attention



12 ADDITIONAL INFORMATION

Stable bleaching powder is classified as a Class 8 Dangerous Good. When handling concentrated stable bleaching powder or solutions, appropriate precautions should be taken. 

Very serious allergic reaction to SBP is unlikely, but if it occurs seek immediate medical attention. Symptoms of a serious allergic reaction may include rash, itching/swelling (especially of the face/tongue/throat), severe dizziness, trouble in breathing.

Unauthorised and untrained employees should not be permitted in areas where stable bleaching powder is being handled. 
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FOREWORD

(Formal clauses to be added later)                                                                                                                                        

Hydrogen peroxide is used as an oxidising agent in many organic reactions, manufacture of epoxidised oils, organic peroxide, inorganic peroxide, bleaching of textiles, silk, mechanical and chemical pulp, deinking of waste papers, extraction and purification of metals, pickling of copper and copper alloys, etching and cleaning of printed circuits, odour control, detoxification of industrial waste waters, decomposition of heat treatment salts, oxidation of dyes, sterilization and disinfection and related fields.

The properties of hydrogen peroxide listed in Clause 4 have been taken from literature and have been included for information only. Moreover, these properties pertain to hydrogen peroxide. BIS has published a separate standard IS 2080 : 2021 on the requirements and the methods of sampling and test for hydrogen peroxide intended for industrial purposes.

The standard was originally published in 1994. The Committee felt a need to revise this standard with a view to update the standard based on the experience of last three decades and on the currently available data. 



In this revision general properties have been incorporated and modifications have been made to update safety measures for controlling hazards and essential information on symptoms of poisoning, first-aid, medical treatment, storage, handling, labelling and employee safety.



There is no ISO standard on this subject. 



In the preparation of this code of safety, considerable assistance has been derived from the following publications:

a) Dangerous Properties of Industrial Materials. 6th edition by N. Irvin Sax;.

b) Hydrogen Peroxide Manual No. P1. 1. 1 and PL 3.1 published by Intefox Society Anonyme, Belgium; and.

c) Hazardous Chemicals Data Book, 2nd edition by G. Weiss published by Noyyel Data Corporation, New Jersey, USA-1986.

[bookmark: _GoBack]The various clauses of the standard have been aligned with the format being applied for all Indian Standards on code of safety of chemicals.



1 SCOPE

This standard prescribes mainly a code of safety concerning the hazards related to hydrogen peroxide and properties of aqueous solution hydrogen peroxide, the nature of hazards associated with it and essential information with respect to personal protection,  orage, handling & storage, packing, labelling, transport, spillage/leakage (emergency preparedness), fire prevention and firefighting, communication, disposal of ies, training, health monitoring, first aid and waste disposal. of personnel, personal protective equipment and first aid.



The properties of ammonia listed in Clause 4 have been taken from literature and have been included for information only. Moreover, these properties pertain to pure ammonia. BIS has published a separate standard IS 662 : 2020 on the requirements and the methods of sampling and test for ammonia intended for industrial purposes.

The standard was originally published in 1968 and revised in 2000. In the first revision more information was incorporated under general properties and threshold limit was changed according to the latest available data. Some important practices were also incorporated in this revision under the clauses, like handling of cylinders, unloading of tank, storage, personal protective equipment and repair of tanks.

With a view to update the standard based on the experience of last two decades and on the currently available data, the Committee felt a need to revise the standard. In this revision general properties have been incorporated and modifications have been made to update safety measures for controlling hazards and essential information on symptoms of asphyxiation, first-aid, medical treatment, storage, handling, labelling and employee safety based on the currently available data and last five decades experience.

The various clauses of the standard have been aligned with the format being applied for all Indian Standards on code of safety of chemicals.

2 REFERENCES

The Indian Standards given below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards.The Indian Standards listed below are necessary adjuncts to this standard:

		IS No.

		Title



		IS 1260 (Part 1) : 1973

		Pictorial marking for handling and labelling of goods Part 1 Dangerous goods (first revision)



		IS 2925 : 1984 

		Specification for industrial safety helmets (second revision) 



		IS 4155 : 2023

		Glossary of Terms Relating to Chemical and Radiation Hazards and Hazardous Chemicals (first revision)



		IS 4167 : 2020

		Glossary of Terms Relating to Air Pollution (second revision)



		IS 8519 : 2024

		Guide for selection of occupational protective clothing — Body protection (selection, care, and maintenance) (first revision)



		IS 8520 : 2023/

ISO 19734 : 2021

		Eye and face protection — Guidance on selection, use, and maintenance (first revision)



		IS 10245 (Part 1) : 1996

		Breathing apparatus Part 1 Closed circuit breathing apparatus (compressed oxygen cylinder) — Specification (first revision)



		IS 10592 : 2018

		Industrial emergency showers, eye and face fountains and combination units - specification (first revision)



		IS 10667 : 1983

		Guide for selection of industrial safety equipment for protection of foot and leg



		IS 15803 : 2008

		Respiratory protective devices — self-contained closed circuit breathing apparatus chemical oxygen (KO2) type, self-generating, self-rescuers — Specification







3 TERMINOLOGIES

For the purpose of this standard, the definitions given in IS 4155 and IS 4167 shall apply.

4 PROPERTIES

4.1 General Information

Hydrogen peroxide is a clear, colourless syrupy liquid miscible with water in all proportions. It is also soluble in alcohol and ether. It is a powerful oxidising agent. Its solutions of 30 percent and above can very easily cause blistering of skin. Dangerous by chemical reaction with flammable materials. It may explode at higher concentration if not handled properly, or contaminated with some organics or metal catalysts, exposed to heat, mechanical impact or detonation of blasting cap.

4.1.1 Chemical Name — Hydrogen peroxide.



4.1.21 Common Name & Synonyms —

 Peroxide, hydrogen peroxide, T-stuff, oxygenated water, hydrogen dioxide.

4.1.3 Uses — N/A4.1.2 Chemical Name — Hydrogen peroxide.



4.2 Identification

4.21.13 Chemical Formula — H2O2.

4.2.2 CAS Number — 7722-84-1.

4.2.3 UN Number — for 20 to 60 percent, UN 2014.

     For more than 60 percent, UN 2015.

4.2.4 UN Class — 5.1.

4.2.5 Hazchem Code — N/A.

4.3 Physical Properties

4.3.1 General

Hydrogen peroxide is a clear, colourless syrupy liquid miscible with water in all proportions. It is also soluble in alcohol and ether. It is a powerful oxidising agent. Its solutions of 30 percent and above can very easily cause blistering of skin. Dangerous by chemical reaction with flammable materials. It may explode at higher concentration if not handled properly, or contaminated with some organics or metal catalysts, exposed to heat, mechanical impact or detonation of blasting cap.



4.3.2 Molecular Mass — 34.016 g/mol.

4.3.3 Physical State — It is clear, colourless syrupy liquid free from suspended impurities and dust.

4.3.4 Colour — it is a clear, colourless liquid.

4.3.5 Odour — It has a slightly sharp odour at ordinary concentration. Above 60 percent (m/m) concentration the odour will be pungent.

4.3.6 Boiling Point



Boiling point of hydrogen peroxide at 1 atm at different percent corresponding to different temperature are following:

a) 107 ℃ for 35 percent (m/m)

b) 

c) 113.9 ℃ for 50 percent (m/m)

d) 

e) 125 ℃ for 70 percent (m/m)

f) 

g) 152 ℃ for 90 percent (m/m)

4.3.7 Melting Point — N/A

4.3.8 Total Vapour Density — 1 mm at 15.3 ℃ for 90 percent (m/m).

4.3.9 Specific Gravity

a) 1.191 at 25 ℃

b) 

c) 1.29 at 20 ℃ for 70 percent (m/m)

d) 

e) 1.46 at 0 ℃ for 90 percent (m/m)

4.3.10 Viscosity at 30°C — N/A.

4.3.11 Vapour Pressure at 76.6 ℃ — N/A.

4.3.12 Total Vapour Pressure — 1 mm at 15.3 ℃ for 90 percent (m/m).

4.3.13 Heat of Combustion — N/A.

4.3.14 Refractive Index at 25 ℃ — N/A.

4.3.15 Solubility in Water — It is miscible in water in all proportion.

4.3.16 Solubility in other solvents — N/A.

4.3.17 Light Sensitivity

Light can cause photochemical decomposition of hydrogen peroxide. The absorption of radiation by hydrogen peroxide solutions occurs over a wide spectrum.



4.1.4 Structural Formula — 

4.1.5 Molecular Weight — 34.016.



4.2 Physical Properties

4.2.1 Description of Colour, Odour, Physical State

Hydrogen peroxide is a clear, colourless liquid, free from suspended impurities and dust, miscible in water in all proportion. It has a slightly sharp odour at ordinary concentration. Above 60 percent (m/m) concentration the odour will be pungent.

4.2.2 Boiling Point (at 1 atm):

107°C for 35 percent (m/m)

113.9°C for 50 percent (m/m)

125°C for 70 percent (m/m)

152°C for 90 percent (m/m)

4.2.3 Specific Gravity:







4.2.4 Total Vapour Pressure:

1 mm at 15.3 °C for 90 percent (m/m)

4.2.5 Miscibility/Solubility with Common Solvents

It is miscible with water in all proportions.

4.43 Chemical Properties

4.43.1 Reactivity —

 Hydrogen peroxide is acidic in nature and is a powerful oxidising agent. Readily oxidisable materials or alkaline substances containing heavy metals may react violently. Soluble fuels such as acetone, ethanol, and glycerol will detonate on admixture with peroxide of over 30 percent concentration. Under certain circumstances it acts as reducing agent, that is, with potassium permanganate.

4.4.2 Corrosion Properties — It is corrosive in nature.



4.4.33.2 Stability at High Temperature

[bookmark: _Hlk181971905]Elevated temperatures encourage decomposition, whereby reaction rate increases. The rate of decomposition reaction in solution (homogeneous) will increase 2 times to 3 times for every 10 ℃°C rise of temperature.

4.5 Fire and Explosion Hazard Properties

4.5.1 Ignition Temperature —

4.5.2 Auto Ignition Temperature —

4.5.3 Flash Point

Hydrogen peroxide is not flammable but hydrogen peroxide continually evolves some oxygen due to decomposition. Normally the decomposition rate is small but if provision is not made for the escape of this gas, the build up of high pressure will result in possible rupture of equipment.

4.5.4 Explosive Limit 

Commercial hydrogen peroxide solutions up to 70 percent by weight are not considered to be explosive of their own. However, explosions may occur under some circumstances when aqueous hydrogen peroxide solutions are mixed with organic compounds to form single phase emulsion or suspension or in presence of powerful reducing agent. Hydrogen peroxide vapour can explode under normal pressure if hydrogen peroxide concentration in vapour phase exceeds 26 percent (40 percent by weight).

4.5.4.1 Fire involving hydrogen peroxide may be of flaring type but not explosive unless confined.

4.5.5 Fire Risk

Hydrogen peroxide solutions themselves are not inflammable. However, hydrogen peroxide can cause spontaneous combustion of many organic materials such as, clothes, paper, wood, etc., with above 50 percent (m/m) strength combustion may be immediate. Even a dilute commercial solution can concentrate by evaporation and spontaneous combustion may sometimes occur after a period of storage.

4.3.3 Light Sensitivity





4.3.4 Flammability



4.4 Fire and Explosion Hazard Properties

4.4.1 Flash Point — Not flammable.

4.4.2 Hydrogen peroxide continually evolves some oxygen due to decomposition. Normally the decomposition rate is small but if provision is not made for the escape of this gas, the build up of high pressure will result in possible rupture of equipment.

5 HEALTH HAZARD & TOXICITY INFORMATION

5.1 General Information

5.2 Route of Entry

Inhalation, ingestion and absorption through skin.

















5.2.1 Skin

Hydrogen peroxide cause a spontaneous white discolouration of the upper layers of the skin (10 percent solution upwards), and the mucous membrane (5 percent solution upwards). Short contact of the skin with concentrated solution will cause a whitening accompanied by a tingling sensation. This discolouration of skin is nothing but tissue swelling due to diffusion of hydrogen peroxide and decomposition forming oxygen bubbles in the skin tissue.

5.2.2 Eyes

High concentrations of hydrogen peroxide when it comes in contact with eyes can lead to severe corneal damage, conjunctivitis (pink eye), and risk of blindness.

5.2.3 Ingestion

Hydrogen peroxide if swallowed can lead to bleeding of the mucous membranes and because of the oxygen which is suddenly released to distension of the esophagus and the stomach, causing severe damage.

5.2.4 Inhalation

The inhalation of concentrated hydrogen peroxide mist or vapour can lead to irritation or itching of the respiratory tract, a longer exposure may cause inflammation of respiratory organs or even lung edema.

5.2.5 Long term effects

It may cause chronic respiratory irritation. Hydrogen peroxide is not known to be an occupational respiratory or skin sensitizer.

5.3 Toxicity information 

a) Threshold Limit Value (TLV) — 1 ppm or (1.4 mg/m3)

NOTES

1 ACGIH (TLV-TWA) the TWA concentration for a conventional 8 h work day and 40 h work week, to which it is believed that nearly all workers may be repeatedly exposed, day after day for lifetime without adverse effect

2 ACGIH (TLV-CL) Ceiling Value, the concentration that should not be exceeded during any part of the working exposure, if instantaneous measurements are not available, sampling should be conducted for the minimum period of the time sufficient to detect exposures at or above the ceiling value. 

3 ACGIH (TLV-STEL) indicates Short Term Exposure Limit A 15 minutes TWA exposure that should not be exceeded at any time during a work day, even if the 8 h TWA is within the TLV-TWA Exposures above the TLV-TWA up to the TLV-STEL should be less than four times per day, and there should be at least 60 minutes between successive exposures in this range.

b) Short Term Exposure Limit (STEL) — 2.8 mg/m3.

c) Immediately Dangerous to Life or Health (IDLH) — 75 ppm (105 mg/m3).

d) Lethal Dose (LD50) (rat male), Oral — 1193 mg/kg.

e) Lethal Dose (LD50) (rat female) Oral — 1270 mg/kg.

f) Inhalation (Rat) Lethal Concentration (LC) — 2000 mg/m3 at 4 h.

5.4 Antidote

There is no antidote for hydrogen peroxide

5.5 Health Effects

5.5.1 Signs and Symptoms

Depending on the concentration, breathing hydrogen peroxide vapor can cause eye and throat irritation, coughing, and breathing difficulty. Serious eye or skin burns and bleaching of the hair may result from contact with hydrogen peroxide solutions.

5.5.2 Acute Toxicity – No data available

5.5.2.1 Systemic effects – No data available

5.5.2.2 Local effects — No data available

5.5.3 Chronic Toxicity - No data available

5.5.3.1 Systemic effects — No data available

5.5.3.2 Local effects — No data available

4.4.3 Explosive Range

Commercial hydrogen peroxide solutions up to 70 percent by weight are not considered to be explosive of their own. However, explosions may occur under some circumstances when aqueous hydrogen peroxide solutions are mixed with organic compounds to form single phase emulsion or suspension or in presence of powerful reducing agent. Hydrogen peroxide vapour can explode under normal pressure if hydrogen peroxide concentration in vapour phase exceeds 26 percent (40 percent by weight)

4.4.3.1 Fire involving hydrogen peroxide may be of flaring type but not explosive unless confined.

4.5 Corrosion Properties — It is corrosive in nature.

5 TOXICITY INFORMATION AND HEALTH EFFECTS

5.1 General

5.1.1  Threshold limit value : ACGIH Threshold Limit Value (TLV-TWA) — 1 ppm 

NOTES

 1 ACGIH (TLV-TWA) the TWA concentration for a conventional 8 h work day and 40 h work week, to which it is believed that nearly all workers may be repeatedly exposed, day after day for lifetime without adverse effect

 2 ACGIH (TLV-CL) Ceiling Value, the concentration that should not be exceeded during any part of the working exposure, if instantaneous measurements arc not available, sampling should be conducted for the minimum period of the time sufficient to detect exposures at or above the ceiling value. 

3 ACGIH (TLV-STEL) indicates Short Term Exposure Limit A 15 minutes TWA exposure that should not be exceeded at any time during a work day, even if the 8 h TWA is within the TLV-TWA Exposures above the the TLV-TWA up to the TLV-STEL should be less than four times per day, and there should be at least 60 minutes between successive exposures in this range

5.1.2 IDLH — 75 ppm (105 mg/m3).

5.2 Route of Entry

Inhalation, ingestion and absorption through skin.

5.3 Exposure Concentration Duration and Health Effects

The inhalation of concentrated hydrogen peroxide mist or vapour can lead to irrigation or itching of the respiratory tact; a longer exposure may cause inflammation of respiratory organs or even lung edema.

5.3.1 Eyes

High concentration of hydrogen peroxide when it comes in contact with eyes can lead to severe corneal damages.

5.3.2 Ingestion

Hydrogen peroxide if swallowed can lead to bleeding of the mucous membranes and because of the oxygen which is suddenly released to distension of esophagus and the stomach, causing severe damages

5.3.3 Skin Contact

Hydrogen peroxide cause a spontaneous white discolouration of upper layers of the skin (10 percent solution upwards), and the mucous membrane (5 percent solution upwards). Short contact of the skin with concentrated solution will cause a whitening accompanied by a tingling sensation. This discolouration of skin is nothing but tissue swelling due to diffusion of hydrogen peroxide and decomposition forming oxygen bubbles in the skin tissue.

6 PERSONAL PROTECTIVE EQUIPMENT

Personal protective equipmentsequipments should include impermeable apron made of polyvinyl chloride or polyethylene film, neoprene, rubber gloves, boots and goggles or face shield should be used to prevent splashing of the liquid into the eyes.

6.1 Availability and Use 

6.2 Non-Respiratory Equipment

6.2.1 Eye and face Protection

6.2.1.1 Chemical safety goggles

Plastic Safety goggles which fit snugly around the eyes should always be worn whenever there is danger of severe exposure to phenol, for example, when cleaning or repairing equipment, taking or handling samples, or cleaning up spills or leaks see IS 8520.

6.2.1.2 Face shields 

Plastic shields (full length or 20 cm minimum) with forehead protection may be worn in addition to chemical safety goggles where complete face protection is desirable. Face shields should never be substituted for chemical safety goggles, but both should be worn when a face shield is desirable see IS 8520.



6.2.2 Head Protection

Suitable industrial safety helmets should be used see IS 2925.



6.2.3 Foot and leg Protection

Leather or rubber safety shoes with built-in steel toe caps are recommended for workers handling drums and cans of phenol. Rubbers may be worn over leather safety shoes to prevent their contamination. Rubbers should be thoroughly cleaned and ventilated to remove contamination. Do not use contaminated shoes (see IS 10667).

6.2.4 Body, Skin and Hand Protection

Wear appropriate chemical protective gloves and clothing to prevent skin exposure. Wear appropriate thermal protective clothing, when necessary (see IS 8519). 

6.3 Respiratory Protection

6.3.1 Self-contained breathing apparatus

This apparatus permit the wearer to carry a supply of oxygen or air compressed in the cylinder see IS 10245 (Part 1)  and the self-generating type which produces oxygen chemically see IS 15803. These allow considerable mobility. The length of time, a self-contained breathing apparatus provides protection varies according to the amount of air, oxygen, or regenerating’ material carried. Compressed oxygen should not be used where there is danger of contact with flammable liquids, vapours, or sources of ignition, especially in confined spaces, such as tanks or pits.

6.3.2 Air-line masks supplied with clean compressed air. 

These are suitable for use only where conditions will permit safe escape in case of failure of the compressed air supply. These masks are usually supplied with air pipes to the area from a compressor. It is extremely important that the air supply is taken from a safe source, and that it is not contaminated by oil decomposition from inadequate cooling at the compressor. The safer method is to use a separate compressor of the type not requiring internal lubrication. Pressure reducing and relief valves as well as suitable traps and filters, shall be installed at all mask stations. 

Better control of air quality pressure breathing air may be ensured by the use of high rom standard cylinders, with demand type valve and face piece. 

6.3.3 Industrial canister type gas masks

This apparatus equipped with full face pieces with the proper canister for absorbing phenol vapour. These will afford protection against concentrations not exceeding 2 percent by volume when used in accordance with manufacturers instructions. The oxygen content, of the air shall not be less than 16 percent by volume. The masks should be used for relatively short exposure periods only. They may not be suitable for use in an emergency since, at that time, the actual vapour concentration is unknown and an oxygen deficiency may exist. The wearer shall be warned to leave the contaminated area immediately on detecting the odour of a harmful vapour. This may indicate that the mask is not functioning properly, that the vapour concentration is too high, that the canister is exhausted, or that the mask is not properly fitted.



7 STORAGE, HANDLING, LABELLING AND TRANSPORTATION

7.1 Storage

7.1.1 Small Containers

Small containers of pure aluminiumaluminum of high-density polyethylene should be stored unopened in the upright position and preferably not stacked too high, should be stored on concrete flooring, separated from heat and protected from the sun. The place must be well ventilatedwell-ventilated. It must be kept very clean and free from incombustible materials and other compatible chemicals such as alkalis, strong acid, etc. Water hose should be available for flushing away spillages and leaks, etc. Safety A safety shower (see IS 10592) and an eye wash fountain should be provided. Pipe linesPipelines must not pass through storage areaareas, especially those carrying chemicals. No special electrical regulations are necessary; , but mercury vapour lamps are undesirable. Plastic bottles become brittle with prolonged contact with hydrogen peroxide.

7.1.2 Bulk Storage

Pure aluminium is recommended for storage tanks. Aluminium tanks can be erected both horizontally and upright for static reasons. Storage tanks should be placed on suitable safety trough. Before being filled first time the storage tanks and all parts of hydrogen peroxide storage should undergo suitable cleaning and passivation operations. Storage tanks must be filled with suitable venting device. Hydrogen peroxide in the piping should not remain trapped between two valves. An advice of an expert from manufacturer may be sought wherever necessary on storage and handling problems.

7.2 Handling

Wear protective gloves, boots close-fitting safety goggles, if necessary protective suits made of rubber or suitable plastics must be used. Care should be taken not to inhale hydrogen peroxide vapour or mist. Hydrogen peroxide is preferably siphoned out. Containers shall be moved by hand of lift trucks should not be rolled or left on the site. Hydrogen peroxide once removed should not be returned to the container due to possible contamination.

7.3 Labelling

Each container (including tankers) should carry an identifying label or stencil as depicted in IS 1260 (Part 1). The storage containers shall be labelled or marked to identify as follows:

a) Contents of the container;

b) Name and address of the manufacturer or importer of the hazardous chemical; and

c) Physical, chemical and toxicological data as per the criteria given in the relevant schedule of the manufacture, storage and import of Hazardous Chemicals Rules, 1989. While referring to the statutes, the stipulations given in the subsequent amendments of those statutes shall be taken into account.

The containers shall be labelled as per the provision of the relevant Acts and Rule.

7.4 Transport

The Rules and Regulations for transportation of hazardous chemicals shall be strictly adhered to. During shipping in drums the materials may have to be stored in such a way that it should fulfil all instruction of storage given under 7.1.

7.4.1 During the transportation each container shall have identifying label with name 'Hydrogen Peroxide'. Road tanker shall have a placard class label. UN No. 2014 for 20 percent to 60 percent aqueous solution and 2015 for more than 60 percent solution. UN hazard class 5.1, EACEAC Hazchem code 2P up to 60 percent and 2PE above 60 percent.

7.4.14.2 During shipping in drums the materials may have to be stored in such a way that it should fulfil all instruction of storage given under 7.1.

7.4.3 Driver

Vehicle driver should be aware of the potential hazards of the load and should know standard procedure (dos and don’ts) in the event of an accident or an emergency.

Driver should carry TREM card when vehicle is on road. The Rules and Regulations for transportation of hazardous chemicals shall be strictly adhered to.



NOTE — If transport of the hazardous chemical is involved it shall be carried out in accordance with the Central Motor Vehicles Rules, 1989. While referring to the statutes, the stipulations given in the subsequent amendments of those statutes shall be taken into account.

8 SPILLAGE, /LEAKAGES AND WASTE DISPOSAL

8.1.1 If spills and leaks occur, wash off all contaminated surface with plenty of water.

8.1.2 Do not absorb in any combustible material.

8.1.3 Do not attempt to recover spilled liquid.

8.1.4 Do not attempt to transfer hydrogen peroxide into other unidentified container.

8.1.5 If the container is leaking through its vent as a result of having been tipped on its side, then only action required will be to restore it in a vertical position and to wash the outside surface of the containers and surrounding area with copious quantities of water.

8.1.6 If a plastic container appears to be bulging, more likely it is the result of excessively high decomposition taking place. The first action should be to take off screw cap and insert carefully to relieve the pressure. If there is any sign of undue decomposition such as bubbles on the surface of the liquid or outside of the container feels warm, then the contents should be diluted and disposed to the drain as soon as possible.

8.1.7 In case of fire wear a fire-suit equipped with independent breathing apparatus before entering contaminated zone. Use water only for extinguishing the fire. Do not use foam or dry chemical extinguishers. Keep adjacent containers cool by spraying with water.

8.1.8 Storage Tank Leaks

If the leak is large and serious and cannot be easily stopped by isolating the valves then copious amount of water should be directed into the bunk and kerbed area, before repair can begin. If leak is in main tank then this will need to be emptied either into small containers or into another suitable container compatible with hydrogen peroxide. If the leak is small and occurs in some section of pipe work that can be isolated, then the local repairs can be carried out.

8.2 Waste Disposal

All relevant regulations of local and state authorities for prevention and control of pollution should be observed. (Hydrogen peroxide decomposes of its own giving water and oxygen the product universally accepted and not creating an additional pollution).

8.2.1 Dispose off hydrogen peroxide by diluting it with plenty of water.

9 FIRE PROTECTION AND FIRE FIGHTING

9.1 Fire Fighting

Water spray in plenty is most effective for extinguishing fire induced by hydrogen peroxide. Do not use foam or dry chemical extinguishers. Keep adjacent area and containers cool by spraying with water whenever fired.

10 TRAINING AND HEALTH MONITORING

10.1 Training and Education



Persons handling or working in plant involving hydrogen peroxide shall have training such that they can be expected to  canycarry out their jobs effectively and safely. They should be familiar with method of handling and be appraised of use of protective equipment for safe handling. During the instructions, stress should be given about the hazards due to eye contacts, skin contacts, inhalations and ingestion. All persons should be familiar with the location of alarm boxes, first aid boxes, fire extinguishers and personal protective equipment.

10.1.1 Safety in handling hydrogen peroxide depends to a great extent on employee's education, proper safety instructions, intelligent supervision and use of safe equipment.

11 HEALTH MANAGEMENT, FIRST-AID AND MEDICAL TREATMENT

11.1 Health Monitoring

11.1.1 Personal Hygiene

11.1.2 Physical Examination - N/A

11.1.2.1 Pre-placement physical examinations — N/A

11.1.2.2 Periodic examination — N/A

11.1.2.3 Medical examination

No special medical examinations other than routine medical check are required.



11.1.2.4 Dental examination — N/A

11.2 First Aid

11.2.1 General Principles

Consult a doctor, at the nearest Poison Control Centre for all exposures except minor instances of inhalation or skin contact. All first aid procedures should be periodically reviewed by a doctor familiar with the material and its condition of use in the workplace.

11.2.2 Contact with Skin

The first immediate action for skin contact with hydrogen peroxide is repeated rinsing of the affected area with plenty of water. Take off immediately contaminated clothing, shoes, and leather goods. If skin irritation occurs or feel unwell, get medical advice/attention. Store contaminated clothing under water and wash before re-use or discard.

11.2.3 Contact with Eyes

In case of hydrogen peroxide (even a small quantity) splashes in the eye the affected eye must be rinsed with clean water initially with eyewash bottle and subsequently with an irrigation device. This must be done immediately and continuously for at least 15 min. Refer promptly to a physician preferably to an eye specialist.

11.2.4 Ingestion

In case of accidental ingestion it is recommended that copious amounts of water to be drunk. If available milk or white of egg can be given. Do not induce vomiting. Then medical advice must be sought.

11.2.5 Inhalation

In case of accidental inhalation, remove the victim to fresh air. Rescuers should wear suitable air-masks. Medical advice must then be sought.

1l.2.6 First-Aid Kit

11.3 Medical treatment

12 ADDITIONAL INFORMATION10.2 Health Monitoring

10.2.1 Pre-Employment Medical Examination

No special medical examinations other than routine medical check are required.

11 FIRST AID

11.1 Inhalation

In case of accidental inhalation, remove the victim to fresh air. Rescuers should wear suitable airmasks. Medical advice must then be sought.

11.2 Skin Contact

First immediate action for skin contact with hydrogen peroxide is repeated rinsing of affected area with plehty of water only. If required medical advice may then be sought.

11.3 Eye Contact

In case of hydrogen peroxide (even a small quantity) splashes in the eye the affected eye must be rinsed with clean water initially with eyewash bottle and subsequently with an irrigation device. This must be done immediately and continuously for at least 15 minutes. Refer promptly to a physician preferably to an eye specialist.

11.4 Ingestion

In case of accidental ingestion it is recommended that copious amounts of water to be drunk. If available milk or white of egg can be given. Do not induce vomiting. Then medical advice must be sought.

Hydrogen peroxide continually evolves some oxygen due to decomposition. Normally the decomposition rate is small but if provision is not made for the escape of this gas, the build up of high pressure will result in possible rupture of equipment.
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FOREWOED 

(Formal clause shall be added later)

This Indian Standard was originally published in 2005. Hydrofluorocarbons (HFCS) are categories of synthetic chemicals that are being used as alternatives to the ozone depleting substances (ODS), which are being phased out under the Montreal Protocol and Clean Air Act amendment of 1990. Because HFCS do not directly deplete the stratospheric ozone layer, they are not controlled by Montreal Protocol.

These compounds, however, along with sulfur hexafluoride are potent greenhouse gases. In addition to having high global warming potentials, many HFC’s have extremely long atmospheric lifetimes, resulting in their essentially irreversible accumulation in atmosphere.

HFC- 134a is an ozone friendly CFC substitute. The ozone layer in the stratosphere which protects the earth from ultraviolet radiation from the Sun is getting depleted by various chemicals/substances released in the atmosphere  including chlorofluoro carbons (CFC) used in several industries such as refrigeration, air conditioning, electronics,

 foams etc. Montreal Protocol to which India became a signatory in 1992, prohibits the use of CFCSs beyond the

 year 2010, HFC- 134a is one of the recommended CFC substitute in refrigeration, air conditioning and aerosol

 Industries and is a much preferred one for several technical, economic and safety reasons.



The Indian standard was originally published in 2005. The Committee felt a need to revise this standard with a view to update the standard based on the experience of last two decades and on the currently available data. The properties of hydrofluorocarbon (HFC-134a) listed in Clause 4 have been taken from literature and have been included for information only.



In this revision general properties have been incorporated and modifications have been made to update safety measures for controlling hazards and essential information on symptoms of poisoning, first-aid, medical treatment, storage, handling, labelling and employee safety.

There is no standard on this subject published by ISO. This standard has been prepared indigenously based on the available data and information. In preparation of this code considerable assistance has been derived from the following:

a) Hydrocarbon Plant & Storage Safety, prepared for the World Bank 1 day Aerosol Seminar, New Delhi, April 1993 by Ing Jose Luis Corona, The Mexican Aerosol Institute & Geno Nardini, World Bank OORG Aerosol Consultant.

b) Reducing the Consumption of Ozone Depleting Substances in India Phase I: The Cost of Complying with the Montreal Protocol by Touche Ross, Management Consultant& Gremer & Warner.

c) Montreal Protocol, 1991 Assessment Report of the Economic Options Committee, December 1991.

d) Ozone Depletion FAQ Part I, Introduction to the Ozone Layer, University of Colorado, Boulder, December 1997.

e) The Chemistry of Fluorine and Its Compounds — H.J. Emeleus, Academic Press, New York, London 1969.

f) Technical Progress on Protecting the Ozone Layer, Technical Options Committee, December 1991, United Nations Environment Programme.

g) Technical Brochure on Genetron 134a by Allied Signal Inc. Morristown, NJ.

h) Technical Information “on HFC- 134a by Du Poent.

j) Material Safety Data Sheet for Floron 134a, SRF Limited, Fluorochemical~ Division.

k) Transport Emergency Card (TREM Card) for HFC-134a, $RF Ltd.

m) Accident Prevention — A Workers Educational Manual, Dialogue Publications, First Indian Reprint, 1985.

n) Recommendations on the Transport of Dangerous Goods, 9th revised edition, United Nations, Geneva, 1995.

p) Refrigerant Safety, James M. Calm, P.E. Member Ashrae EPA, United States Environmental Protection Agency.

q) Protecting the Ozone Layer, Vol. 1 Refrigerant, United Nations Publications, First Edition, 1992.

The composition of the Committee responsible for formulation this standard is given in Annex A.



The various clauses of the standard have been aligned with the format being applied for all Indian Standards on code of safety of chemicals.









































































Draft Indian Standard

HYDROFLUOROCARBON (HFC-134a) — CODE OF SAFETY

(First Revision)

1 SCOPE 

This standard covers general information and properties of HFC-134a, the nature of hazards associated with it and essential information on personal protective equipment, storage, handling, labelling, transportation, spillage/leakage, waste disposal/ recycling, training, firefighting and fire prevention, health monitoring and first aid.

2 REFERENCES 

The Indian Standard given below contains provisions , which through reference in this text, constitutes provisions of this standard. At the time of publication, the edition indicated was valid. All standards are subject to revisions, and parties to agreement based on this standard are encouraged to investigate the possibility of applying the most recent edition of these standards indicated below:

		IS No.

		Title



		IS 4155 : 2023

		Glossary of terms relating to chemical and radiation hazards and hazardous chemicals (first revision)





3 TERMINOLOGY 

For the purpose of this standard the definitions given in IS 4155 shall apply.

4 PROPERTIES 

4.1 General Information 

4.1.1 Chemical Name – 1,1,1,2- Tetrafluoro ethane 

4.1.2 Common Name & Synonyms – Hydrofluorocarbons/HFC -134a/ R-134a 

4.1.3 Uses 

4.2 Identification 

4.2.1 Molecular Formula – CF3CH2F

4.2.2 CAS No – 811-97-2

4.2.3 UN Number –  -3159

4.2.4 UN Class – Non-flammable gas2.2

4.2.5 Hazchem Code 

4.3 Physical Properties 

4.3.1 General 

4.3.2 Molecular Mass – 102.031 g/mol

4.3.3 Description, Physical, Colour, Odour – Colourless liquefied gas

4.3.4 Boiling Point at 1 atm —- (-) 26.18 °C

4.3.5 Melting Point – -  (-) 103.3 °C

4.3.6 Freezing Point –- (-) 103.3 °C

4.3.7 Vapour Density (Air = 1)

4.3.8 Specific Heat of Liquid at 30 °C – 1.508 4 kKJ/kKg-K

4.3.9 Specific Heat of Vapour at Constant Pressure (1 atm at 30 °C) – 0.87 9 kKJ/Kkg-K

4.3.10 Viscosity of Liquid at 25 °C –- 0.202 Centipoise 

4.3.11 Viscosity of Liquid at 30 °C –- 0.190 Centipoise

4.3.12 Viscosity of Vapour at 25 °C and 1 atm –- 0.012 Centipoise

4.3.13 Viscosity of Vapour at 30 °C and 1 atm –– 0.0126 Centipoise

4.3.14 Vapour Pressure at 76.6 °C – 666.1 kPa at 25 ℃

4.3.15 Heat of Combustion 

4.3.16 Solubility of HFC- 134a in Water at 25 °C and 1 atm –- 0.15 weight %  ٪

4.3.17 Solubility of Water in HFC- 134a at 25 °C – 0.11 weight % ٪

4.3.18 Solubility in other solvents – it is least soluble in triethylene glycol

4.3.19 Light Sensitivity 

4.3.20 Flammability – Non-Flammable

4.3.21 Critical Temperature – 101.1 °C

4.3.22 Critical Pressure (Absolute) – 41.43 kg/sq. cm2

4.3.23 Critical Density – 0.507 g/cc

4.3.24 Ration of Specific Heat (Cp/CV) at 1 atm – 1.004

4.3.25 Latent Heat of Vapour – ization at Boiling Point – 214.96 kKJ/kgKg

4.3.26 Thermal Conductivity of Liquid at 25 °C –- 8.1.199 mwW/m.kK

4.3.27 Thermal Conductivity of Vapour at 250 °C and 1 atm –- 14.05 mW/mKmw/m.k	Comment by Unknown Author: mW/mK

4.3.28 Dielectric Constant of Vapour at 20 °C and 1 atm – 1.025 

4.3.29 Ozone Depletion Potential (ODP) – -0

4.3.30 Halocarbon Global Warming Potential (HGWP) – 0.285

4.3.31 Global Warming Potential (GWP) (100 yr./TH.For CO2, GWP =1) – 1 300

4.3.32 Toxicity AEL (8 and 12 h TWA) – 1 000 PPM (v/v)

4.4 Chemical Properties 

4.4.1 Reactivity 

4.4.1.1 HFC - 134a vapours will decompose when exposed to high temperature from flames or electric resistance heaters. Decomposition may produce toxic and irritating compounds, such as hydrogen fluoride. The pungent orderours will irritate the npose and throat and generally force people to evacuate the area. Therefore, it is important to prevent decomposition by avoiding exposure to high temperatures.

4.4.1.2 HFC- 134a / Poly alkylene glycol (PAG) and HFC- 134a / Poly ester (POE) solutions have acceptable chemical stability. HFC- 134a molecule is as chemically stable as CFC-12. HFC-1 34a and CFC- 12 are chemically compatible with each other, this means they do not react with each other to form other compounds. However, when the two materials are mixed together, they form azeotrope, which is difficult to separate. These mixtures can not be separated in an on-site re-cycle machine or in the typical facilities of an offsite reclaimer. Mixtures of HFC- 134a and CFC-12 will usually have to be disposed of by incineration.

 4.4.1.3 HFC- 134a is compatible with steel, copper, aluminium and brass.

4.4.2 Polymerisation 

Under normal conditions of storage and use, hazardous polymerization will not occur.

4.4.3 Allotrope formation 

4.4.4 Corrosion properties 

It is not-corrosivenot corrosive in nature.

4.4.5 Incompatibility 

Finely divided metals, magnesium and alloys containing 2 percent magnesium. It can react violently in contact with alkali or alkali earth metals such as Na, K, or Ba.

4.5 Fire and Explosion Hazard Properties 

4.5.1 Ignition Temperature – No data available 

4.5.2 Auto Ignition Temperature – 770 °C

4.5.3 Flash Point – 250 ℃

4.5.4 Upper Explosive Limit – No data available

4.5.5 Lower Explosive Limit – No data available

4.5.6 Fire Risk – No data available

4.5.7 Flammability 

HFC- 134a is non-flammable at ambient temperature and atmospheric pressure. However, it may be combustible at pressures as low as 5.5 psig at 177 °C. When mixed with air at concentrations generally greater than 60- vo1lume .  Ppercent air.

5 HEALTH HAZARD & TOXICITY INFORMATION 

5.1 General Information

 

5.2 Routes of entry 

Inhalation, skins and eye contact 

5.2.1 Skin and Eye Contact 

At room temperature, HFC-134a vapours have little or no effect on the skin. However, in liquid form, HFC- 134a can freeze skin or eyes on contact causing frostbite.

5.2.2 Ingestion 

5.2..32 Inhalation 

HFC-1 34a poses no acute or chronic hazard when exposures are maintained below recommended acceptable exposure limits (AEL) of 1 000 ppm on 8 h or 12 hour time-weighted average (TWA) established by AIHA.

NOTE- 

AEL is an airborne inhalation exposure limit that specifies time-weighted average concentrations to which nearly all workers may be repeatedly exposed without adverse effects.

5.2.34 Asphyxiation 

Inhaling high concentrations of HFC- 134a vapour may cause temporary nervous system depression with anesthetic effects such as dizziness, headache, confusion and loss of consciousness. It can act as asphyxiant by limiting available oxygen. Higher exposures to vapours may cause temporary alteration of the heart’s electrical activity with irregular pulse, palpitation or inadequate circulation. Inhaling higher concentrations of HFC- 134a vapour may cause cardiac irregularities and possibly cardiac arrest.

5.2.54 Long term effects – No data available

5.3 Toxicity information 

HFC-134a has very low acute and subchronic inhalation toxicity and is not genotoxic.

a) Threshold Limit Value (TLV) – No data available

b) Short Term Exposure Limit (STEL) – No data available

c) Immediately Dangerous to life or Health (IDLH) – No data available

d) Lethal Dose (LD50), (Rat), DernalDermal – No data available

e) Lethal Dose (LDL0), (Rat), Oral  – No data available

f) Inhalation (Rat), Lethal Concentration — 1 500 g/m³, 4 h.

5.4 Antidote

Because of possible disturbance of cardiac rhythum, Catecholamine drugs, such as Epinephriie, should be considered under strict medical advice only as a last resort in life threatening emergencies.

5.5 Health Effects 

5.5.1 Signs and Symptoms – No data available

5.5.2 Acute Toxicity – No data available

5.5.2.1 Systemic effects – No data available

5.5.2.2 Local effects – No data available

5.5.3 Chronic Toxicity  – No data available

5.5.3.1 Systemic effects  – No data available

5.5.3.2 Local effects – No data available

6 PERSONAL PROTECTIVE EQUIPMENT 

6.1 Availability and Use

Personal protective equipment is not an adequate substitute for good, safe working conditions. Adequate ventilation and intelligent conduct on the part of employees is essential. One should keep firmly in mind that personal protective equipment protects only the person wearing it and other unprotected workers in the area may be exposed to danger.

6.2 Non-Respiratory Equipment 

Personal protecting equipment should include non-respiratory equipment like splash proof safety goggles and face shield when working with liquid for eye protection. Where exposure to cold equipment vapours or liquid may occur, employees should wear special clothing designed to prevent the freezing of body tissues. All protective clothing (suits, shirts with long sleeves, insulated gloves) should be clean, available each day, and put on before work. Trousers should be worn outside boots or over high top shoes to shed spilled liquid.

6.2.1 Eye and Face Protection 

6.2.2 Head Protection 

6.2.3 Foot and Leg Protection 

6.2.4 Body, Skin and Hand Protection 

6.3 Respiratory Equipment 

If a large release of HFC- 134a vapour occurs, such as from a large spill or leak, the vapours may concentrate near the floor or low spots and displace the oxygen available for breathing, causing suffocation. An approved self-contained breathing apparatus with a full face piece operated in positive pressure mode should be used when entering tanks and other areas where vapours might exist.

7 STORAGE, HANDLING, LABELLING AND TRANSPORT 

7.1 General 

7.2 Storage 

7.2.1 General Precautions 

7.2.1.1 HFC-134a must be stored to avoid contact with heat, flames, sparks and air. 

7.2.1.2  Vessels, containers, transfer lines, pumps and other equipment should not be exposed to high. Temperature sources (such as welding, brazing and open flame) until they have been thoroughly cleaned and found free of vapours. Any maintenance job on such equipment should be done under the variety of safety work.

7.2.1.3 Only non-sparking tools and equipment should be used while opening and closing containers of HFC- 134a. 

7.2.1.4 The building shall have good low and high level natural ventilation. In areas where natural ventilation is not possible, forced ventilation equipment should be installed. 

7.2.2 Bulk Storage 

7.2.2.1 The storage tanks shall be designed as per standard code. 

7.2.2.2 Storage tanks should be equipped with pressure gauge, liquid level gauge, safety release valves and excess flow valves. 

7.2.2.3 Storage tanks should normally be evacuated at the start of filling, and should never be filled while under positive air pressure. 

7.2.2.4 Tank pressure should never be allowed to exceed 300 psig when filling with HFC- 134a. Relief devices on the tanks usually prevents this. 

7.2.2.5 Tank pressures should be monitored routinely. 

7.2.2.6 Air lines should never be connected to storage tanks. 

7.2.3 Storage of Cylinders 

7.2.3.1 The Cylinders of HFC-134a should be kept out of direct sunlight, particularly in warm weather. HFC- 134a expands significantly when heated, thereby reducing the amount of vapour space left in the cylinder. Once the cylinder becomes liquid full, any further rise in temperature can cause the cylinder to burst, resulting in serious personal injury.

7.2.3.2 Never allow the cylinders to get warmer than 52 °C.

7.2.3.3 Cylinders should always be raised above dirt or damp floors to prevent rusting.

7.2.3.4 The storage area should be away from corrosive chemicals or fumes to avoid damaging effects on the cylinder and threaded area of the valve. The cylinders of HFC- 134a should be kept in cool, dry and properly ventilated areas.

7.3 Handling

7.3.1 General 

7.3.1.1 HFC- 134a should be handled wearing an approved self-contained breathing apparatus, chemical resistance gloves and safety goggles and other protective clothing (see 6).

7.3.2 Handling of Cylinders 

7.3.2.1 Before filling the cylinder with HFC-134a, check and confirm its validity. It shall have valid test certificate from the concerned authorities.

7.3.2.2 Cylinders should never be subjected to rough handling or to abnormal mechanical shock such as dropping, bumping, dragging or sliding. They should be kept in vertical position.

7.3.2.3 Lifting magnet or sling (rope or chain) which may produce sparks should not be used.

7.3.2.4 While handling by crane or derrick, a safe platform or cradle should be used.

7.3.2.5 Cylinders of HFC-134a whether empty or filled should not be used as rollers, supports or for any purpose other than to carry HFC-134a.

7.3.2.6 Protect cylinder from any object that will result in abrasion in the surface of the metal.

7.3.2.7 Never tamper with the safety devices in the valves.

7.3.2.8 Use only standard colour code for HFC-134a cylinders.

7.3.2.9 Before evacuating cylinders, any remaining refrigerant should be removed by a recovery system.

7.3.2.10 Vacuum pump discharge lines should be free of restrictions that could increase discharge pressures above 15 psig and result in the formation of combustible mixtures.

7.3.2.11 Cylinders should normally be evacuated at the start of filling, and should never be filled while under positive pressure.

7.3.2.12 Filled cylinders should periodically be analyzed for air.

7.3.2.13 Empty cylinders should be stored separately from filled cylinders and fasten empty tag on cylinders immediately upon emptying.

7.4 Labelling 

Each container (including tankers) should carry an identifying label or stencil as depicted in IS 1260 (Part 1). The storage containers shall be labelled or marked to identify as follows:

a) Contents of the container;

b) Name and address of the manufacturer or importer of the hazardous chemical; and

c) Physical, chemical and toxicological data as per the criteria given in the relevant schedule of the manufacture, storage and import of Hazardous Chemicals Rules, 1989. While referring to the statutes, the stipulations given in the subsequent amendments of those statutes shall be taken into account.

7.4.1 Each vessel containing HFC-134a should carry an identification label or stencil.

7.4.2 Label should be as per rules and regulations.

7.5 Transport 

7.5.1 Labelling 

Labels: Hazard class 2.2 should be displayed on the transport vehicle.

a) Liquefied gas: Tetrafluoro ethane

b) UN No: 3159

7.5.21 Pre-departure

7.5.12.1 Prior to and after loading, the drivers must take a complete inspection of the vehicle to ensure that it meets all performance safety requirements and is roadworthy for transporting HFC- 134a. A few of the numerous items that are checked are the lights, tyres, suspensions and brakes.

7.5.1.2 The driver should maintain a log entry book for critical parameters like pressure etc, during transit 

7.5.12.32 Ensure availability of emergency kit on the vehicle.

7.5.12.43 Ensure availability of Transport Emergency Card (TREM Card) and Instruction Manual during transportation in the vehicle.

7.5.23 During Transportation 

7.5.23.1 Driver should follow specified route only, maintain speed limit, never park the truck near residential areas, drive truck carefully and observe all rules and signals, avoid overtaking of moving vehicles and do not leave the truck without watch at any time.

7.5.23.2 The trucks should not be parked under direct sunshine for long duration.

7.5.23.3 No repairs involving gas cutting, welding, etc. should be done during transportation period. If required at all, repairs should be done by authorized and competent personnel of maintenance department/ Plant who are deputed by manufacturer/supplier.

7.5.23.4 The driver should physically inspect complete mounting periodically and immediately report any abnormality to the supplier.

7.5.23.5 In case of emergency (for example leaks, fires etc.), the following measures should be taken immediately:

a) Stop the engine, 

b) Notify police and fire brigade immediately,

c) Mark roads, warn other road users,

d) Keep public away, and 

e) In case of leak, avoid open flame near spillage.

7.5.34 Drivers Training 

7.5.43.1 The basics of any effective safety Programme for transportation of HFC-134a is adequate training.

7.5.34.2 Each driver must be carefully selected and receive adequate amount of classroom training, audio visual instructions and job training

7.5.34.3 The driver must carry material safety data sheet with each consignment of HFC-134 a.

7.5.34.4 Systematic training/retraining/reviews must be carried out to ensure:

a) Safe driving methods, 

b) Actions to be taken during emergency,

c) Proper use of fire extinguishers, kits, TERM cards, instruction manual, etcetc., and

d) Communication with manufacturer/supplier.

7.5.45 Unloading Trucks 

7.5.56 Unloading Drums 

7.5.67 Driver

Vehicle driver should be aware of the potential hazards of the load and should know standard procedure (dos and don’ts) in the event of an accident or an emergency.

Driver should carry TREM card when vehicle is on road.

NOTE — If transport of the hazardous chemical is involved it shall be carried out in accordance with the Central Motor Vehicles Rules, 1989. While referring to the statutes, the stipulations given in the subsequent amendments of those statutes shall be taken into account.

8 SPILLAGE, LEAKAGE AND WASTE DISPOSAL 

8.1 General

8.2 Spillage/Leakage

8.2.1 Frequent inspection of equipment, containers and vessels containing HFC- 134a should be made to detect or prevent leaks.

8.2.2 If spills or leaks of HFC- 134a occur, only properly protected personnel should remain in the area and entry to others should be prohibited.

8.2.3 Every organization handling HFC- 134a must form Emergency Response Team which is available round the clock. Spills or leaks should be handled by Emergency Response Team specifically trained to handle emergency situations.

8.2.4 In case of major spill or leak, the area should be evacuated immediately. Vapours may concentrate near the floor, displacing available oxygen.

8.2.5 The area of leak must be ventilated using blowers or fans to circulate the air at floor level.

8.2.6 Use self-contained breathing apparatus while going to close valves or repair source of leak.

8.2.7 Avoid open flames near spillage. 

8.2.8 If source of leak is a cylinder and the leak cannot be stopped in place, remove the leaking cylinder to a safe place in the open air and repair leak.

8.2.9 Prevent liquid from entering sewers, sumps or pit areas, since vapour can create suffocating atmosphere. Capture material for recycle or destruction if equipment is available.

8.2.10 Land Spill (Spill on Land)

8.2.10.1 Containment 

8.2.10.2 	Consequence 

8.2.10.3 Mitigation 

8.2.11 Water Spill (Spill in Water)

8.2.11.1 Containment

8.2.11.2 Consequence

8.2.11.3 Mitigation

8.3 Leak Detection 

8.3.1 General Information 

8.3.1.1 Leak detection is important for refrigerant conservation, equipment protection and performance, reduction of emissions and protection of those coming in contact with the system.

8.3.1.2 No leak testing should be performed with HFC- 134a and air in the system. HFC- 134a may be safely pressured with dry nitrogen.

8.3.1.3 Leak detectors may be used for pin pointing specific leaks or for monitoring an entire room on a continuous basis.

8.3.1.4 There are two types of leak detectors, leak pin pointers and area monitors. Before purchasing either type, several equipment factors should be considered, including detection limits, sensitivity and selectivity. Fluorescent dyes compatible with lubricant and HFC- 134a can also be added to a system for leak detection.

8.3.2 Leak from the Truck 

8.3.3 Caution 

8.4 Waste Disposal 

Disposal refers to the destruction of used HFC- 134a. Disposal may only be necessary when HFC- 134a has become badly contaminated with other products and no longer meets the acceptance specifications of reclaimers. Be sure to check the qualifications of any firm before sending them used HFC-134a.

9 FIRE PREVENTION AND FIRE FIGHTING 

9.1 General 

9.2 Prevention 

9.2.1 HFC-134a is not flammable at ambient temperature and atmospheric pressure. Avoid open flames near source of leak.

9.2.2 Cylinders may rupture under fire conditions and decomposition of HFC-134a may occur. This will produce toxic and irritating compounds.

9.2.2 HFC-134a is not flammable at ambient temperature and atmospheric pressure. Avoid open flames near source of leak.	Comment by Unknown Author: Remove it , same as 9.2.1

9.3 Fire fighting

9.3.1 In case of fire in the area where cylinders are stored, cool cylinders with water spray. Self-contained breathing apparatus with full face-piece and protective clothing may be required if cylinders rupture or release under fire conditions.

9.3.2 Use appropriate fire extinguishing media as appropriate for combustibles in the area.

10 TRAINING 

10.1 Employee Education and Training 

10.1.1 Training 

10.1.1.1 Training shall cover all aspects and potential hazards that the particular operator is likely to encounter. Following areas should be covered in the training:

a) Potential health hazards of HFC-134a,

b) Human health effects,

c) Site safety regulations,

d) Emergency response procedures (leaks/spills/evacuations),

e) Use of protective clothing/breathing apparatus,

f) Accidental release measures,

g) Firefighting, and

h) Fire aid

10.1.1.2 In addition, individuals shall receive specific training in their areas of activities. Refresher courses should be arranged on a periodic basis.

11 HEALTH MANAGEMENT, FIRST-AID AND MEDICAL TREATMENT

11.1 Health Monitoring

11.1.1 Personal Hygiene 

Eating, drinking and storing of food near the place where HFC-134a is handled should be prohibited. 

To ensure safety, workers should wash their hands and face before eating, drinking, or smoking in areas where this material is handled, stored, or processed. Contaminated clothing and protective equipment must be removed before entering eating areas.

Eating, drinking and storing of food near the place where HFC- 134a is handled should be prohibited. 

11.1.2 Physical Examination 

11.1.2.1 Pre-placement physical examinations 

11.1.2.2 Periodic examination 

11.1.2.3 Medical examination 

Annual medical checkup of all the employees as required by laws/regulations (Factories Act), State Factories Rules should be carried out.

11.1.2.4 Dental examination 

11.2 First Aid 

11.2.1 General Principles 

11.2.2 Contact with Skin Liquid HFC-134a 

Immediately flush skin with plenty of water for at least 15 min. Remove contaminated clothing. Clothing may adhere to the skin in case of freeze burns. In case of frostbite, flush the exposed area with lukewarm water or gently warming affected area. Wash contaminated clothing before reuse. If symptoms (irritation or blistering) develop get medical attention.

11.2.2.1 Caution 

11.2.3 Contact with Eyes 

In case of contact, immediately flush eyes with plenty of water for at least 15 min, lifting eyelids occasionally to facilitate irrigation. Seek medical attention immediately.

11.2.4 Ingestion 

11.2.5 Inhalation 

11.2.5.1 Inhalation of HFC- 134a vapours causes irritation and at high concentrations may result in asphyxiation, cardiac irregularities and possibly cardiac arrest.

11.2.5.2 Intentional misuse or deliberate inhalation of HFC- 134a may cause death without warning. This practice is extremely dangerous.

11.2.5.3 If high concentrations are inhaled, immediately remove the person to flesh air. Keep person calm. If not breathing give artificial respiration. If breathing is difficult give oxygen. Call a physician.

11.2.6 First Aid Kit 

11.3 Medical Treatment 

12 ADDITIONAL INFORMATION 

12.1 Recovery, Reclamation and Recycling

12.1.1 Recovery 

12.1.1.1 Recovery and re-use of HFC-1 34a is important from an environmental stand point.

12.1.1.2 HFC- 134a may be recovered from refrigeration equipment using on-site equipment or portable recovery devices containing compressor and an air cooledair-cooled condenser.

12.1.1.3 Known venting of HFC-134a during the maintenance, servicing or disposal of refrigeration equipment should not be done. 

12.1.2 Reclamation 

Reprocessing of used HFC- 134a should be done as far as possible.

12.1.3 Recycling

Refrigerant recycle refers to the reduction of used refrigerant contamination using devices that reduce oil, water, acidity and particulate.
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FOREWORD

(Formal clause shall be added later)

Ammonia is mainly used in the manufacture of fertilizer and as refrigerant. It is also used as detergent; for removing stains, in bleaching and calico printing; and for extracting plant colours (cochineal, archil, etc) and alkaloids. Its other uses are in the manufacture of nitric acid; in rubber vulcanization, water treatment, nitriding of steel, oil refining, extracting certain metals from ores, solvent and reaction medium in organic synthesis, yeast nutrient, sulphite paper pulp process, and explosives.


The elimination of accidents is vital to public interest. Accidents produce economic and social loss, and impair individual or group productivity. Realization of this loss has led the authorities to devote a good deal of attention to safety education. In any programme of safety education, preparation of code of safety is an essential part. The manufacture of ammonia involves handling of flammable and corrosive gases under high pressures. Apart from general precautions, some typical precautions are required to be taken and this code of safety lays special emphasis on these points.

The properties of ammonia listed in Clause 4 have been taken from literature and have been included for information only. Moreover, these properties pertain to pure ammonia. BIS has published a separate standard IS 662 : 2020 on the requirements and the methods of sampling and test for ammonia intended for industrial purposes.

The standard was originally published in 1968 and revised in 2000. In the first revision more information was incorporated under general properties and threshold limit was changed according to the latest available data. Some important practices were also incorporated in this revision under the clauses, like handling of cylinders, unloading of tank, storage, personal protective equipment and repair of tanks.

With a view to update the standard based on the experience of last two decades and on the currently available data, the Committee felt a need to revise the standard. In this revision general properties have been incorporated and modifications have been made to update safety measures for controlling hazards and essential information on symptoms of asphyxiation, first-aid, medical treatment, storage, handling, labelling and employee safety based on the currently available data and last two decades experience.

There is no ISO standard on the subject.

The filling, transport and importation of liquid ammonia or compressed ammonia gas in cylinders is governed by the Gas Cylinder Rules, 1981.



The various clauses of the standard have been aligned with the format being applied for all Indian Standards on code of safety of chemicals.





1 SCOPE


This standard describes a code of safety concerning the hazards related to ammonia and  properties of ammonia, the nature of hazards associated with it and essential information with respect to personal protection, handling & storage, labelling, transport, spillage/leakage (emergency preparedness), fire prevention and firefighting, communication, training, health monitoring, first aid and waste disposal.

2 REFERENCES


The standards listed in Annex A contain provisions which through reference in this text, constitute provisions of this standard. At the time of publications, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards.

		

		



		

		



		

		



		

		



		

		



		



		



		

		



		

		



		

		



		

		





3 TERMINOLOGY


For the purpose of this standard the definitions given in IS 4155 shall apply.


4 PROPERTIES

4.1 General Information 

4.1.1 Chemical Name — Ammonia.

4.1.2 Common Name & Synonyms —Anhydrous ammonia, Ammonia gas, liquid ammonia.

4.1.3 Uses

Ammonia is used as a refrigerant gas, for purification of water supplies, and in the manufacture of plastics, explosives, textiles, pesticides, dyes and other chemicals. It is found in many household and industrial-strength cleaning solutions.

4.2 Identification

4.2.1 

Formula — NH3.

4.2.2 CAS Number — 7664-41-7.

4.2.3 UN Number — 1005.



4.3 Physical Properties

4.3.1 Molecular Mass — 17 g/mol.

4.3.2 Physical State — liquefied compressed gas.

4.3.3 Colour — Colourless.

4.3.4 Odour — Pungent.

4.3.5 Melting Point — (-) 77.7 ℃.

4.3.6 Critical Temperature — 132.85 ℃.

4.3.7 Vapour Density (Air=1) — 0.597 at 0 ℃, 1 atm.

4.3.8 Vapour Pressure — 114.2 psig.

4.3.9 Specific Gravity — 0.682 at (-) 33.3 ℃.

4.3.10 Viscosity, dynamic — 0.254 mPa.s at (-) 33 ℃.

4.3.11Vapour Pressure — 8.600 hPa at 20 ℃.

4.3.12 Auto Ignition Temperature — 651 ℃.

4.3.13 Minimum Ignition Energy — 100 mJ.

4.3.14 Heat of combustion — (-) 185 893 92 J/kg.

4.3.15 Solubility in Water — 531 g/l at 20 ℃ – OECD test guidelines 105.

4.3.16 Solubility in Other Solvents — Soluble in alcohol and ether.

4.3.17 Light Sensitivity — No data available.

4.4 Chemical Properties


4.4.1 Reactivity

Incompatible materials – oxidizers and yellow metals (brass & copper).

4.4.2 Stability

It is chemically stable under standard ambient conditions (room temperature). 


4.4.2.1 At 450 ℃ to 500 ℃ it begins to decompose to form nitrogen and hydrogen.

4.4.3 Possibility of Hazardous Reactions

May react exothermically with chemicals such as acetaldehyde, bromine, hydrogen bromide, HCl gas, CO2, phosgene, sulphur dioxide, barium, calcium, chlorine etc. 

4.5 Fire and Explosion Hazard Properties


4.5.1 Auto Ignition Temperature — 651 ℃.

4.5.2 Flash Point — No data available.

4.5.3 Upper Explosive Limit — 25 % (v/v).

4.5.4 Lower Explosive Limit — 16 % (v/v).

4.5.5 Fire Risk

Ammonia is capable of forming flammable mixtures with air within the range of lower and upper explosive limits (see 4.5.3 & 4.5.4). The presence of oil, or a mixture of ammonia with other combustible materials, will increase the fire hazard. The explosive range of ammonia is broadened by admixture of oxygen replacing air, and by temperature and pressure higher than atmospheric pressure. Contact of ammonia with certain other chemicals, including mercury, chlorine, iodine, bromine, calcium, silver oxide, and hypochlorite, may form explosive compounds. Mercury instruments employed in anhydrous ammonia service should never be connected in such a manner as to permit contact of the mercury with liquid or gaseous anhydrous ammonia.


5 HEALTH HAZARDS & TOXICITY INFORMATION

5.1 Routes of entry 


5.1.1 Skin — Adverse symptoms may include the following: pain or irritation, redness, blistering may occur.

5.1.2 Eyes — Adverse symptoms may include the following: pain, watering, redness.

5.1.3 Ingestion — Adverse symptoms may include the following: stomach pains.

5.1.4 Inhalation — No data available.

5.1.5 Long term effects — Adverse symptoms may include the following: stomach pains.

5.1.4 Inhalation — No data available.



5.2 Toxicity information

Following Exposure Limits are recommended for ammonia:  


a) Threshold Limit Value (TLV) — 25 ppm (17 mg/m3) at 8 h.

b) Short Term Exposure Limit (STEL) — 35 ppm (24 mg/m3) at 15 min.

c) Lethal concentration (LC50) Rat — 7 338 ppm at 1 h.

5.3 Antidote — Thers is no antidote

5.4 Health Effects

5.4.1 General

Anhydrous ammonia is a strongly irritant chemical for the skin, eyes and respiratory tract. The liquid produces severe burns. The gas has a characteristic sharp penetrating odour. In sufficient concentrations, it produces painful irritation. Because of the unpleasant odour and prompt irritation, it is unlikely that anyone would voluntarily remain in an atmosphere seriously contaminated with ammonia. However, serious injury may result if escape is not possible.


5.4.2 Acute Toxicity

5.4.2.1 Systemic effects


Ammonia is not a systemic poison.


5.4.2.2 Local effects

Inhalation of high concentrations produces violent coughing due to its local action on the respiratory tract. If rapid escape is not possible, severe lung irritation, pulmonary oedema and death can result. Lower concentrations cause eye irritation, pulmonary oedema and bronchitis. Table 1 shows effects of various concentrations of gas in air. Swallowing of the liquid results in severe corrosive action on the mouth, throat and stomach. Exposure to high gas concentrations may cause temporary blindness and severe eye damage. Direct contact of the eyes with liquid anhydrous ammonia will produce serious eye burns. Liquid anhydrous ammonia produces skin burn on contact.

Table 1 Effects of Various Concentrations of Ammonia in Air


(Clause 5.4.2.2)


		Sl No.

		Vapour Concentration, 

ppm

		General Effect

		Exposure Period





		(1)

		(2)

		(3)

		(4)



		i) 

		1 to 5

		Odour detectable by most person

		Prolonged repeated exposure produces no injury



		ii) 

		25

		No adverse effect for average worker

		Maximum allowable concentration for 8 h working exposure



		iii) 

		35

		No adverse effect for average worker

		Exposure should not be longer than 15 min and should not occur more than four times per day



		iv) 

		400 to 700

		Nose and throat irritation Eye irritation with tearing

		Infrequent short (1/2 h) exposure ordinarily produces no


serious effect



		v) 

		2 000 to 3 000

		Conclusive coughing Severe eye irritation

		No permissible exposure. May be fatal after short exposure



		vi) 

		5 000 to 10 000

		Respirator spasm. Rapid asphyxia

		No permissible exposure. Rapidly fatal





5.4.3 Chronic Toxicity


Chronic irritation to the eyes, nose, and upper respiratory tract may result from repeated exposure to the vapours. 





6 PERSONAL PROTECTIVE EQUIPMENT


6.1 Availability and Use

While personal protective equipment is not an adequate substitute for good, safe working conditions, adequate ventilation, and intelligent conduct on the part of employees working with ammonia, it is, in many instances, the only practical means of protecting the worker, particularly in emergency situations. One should keep firmly in mind that personal protective equipment protects only the worker wearing it, and other unprotected workers in the area may be exposed to danger.


6.1.1 The correct usage of personal protective equipment requires the education of the workers in proper employment of the equipment available to him. Under conditions which are sufficiently hazardous to require personal protective equipment, its use should be supervised and the type of protective equipment selected should be capable of control over any potential hazards.

6.2 Non-Respiratory Equipment


6.2.1 Eye and Face Protection

Gas-tight chemical goggles or full-face mask should be worn when handling ammonia where leaks or spills may occur. Water wash or water sprays should be available in areas where ammonia leaks, spills or splashes may be encountered (see IS 8250).

6.2.2 Head Protection

Where there is no danger from falling objects, safety helmets or ‘hard’ hats are considered unnecessary, soft brimmed hat or caps should be worn to give protection against liquid leaks and splashes (see IS 2925).


6.2.3 Foot and Leg Protection

Rubber boots or safety-toed rubber booties should be used as required. Rubber boots should he thoroughly cleaned and ventilated after contamination (see IS 10667).

6.2.4 Body, Skin and Hand Protection

Rubber or other protective gloves should be worn where any danger of contact with ammonia may occur. Impermeable wears may also be used.


6.2.4.1 For the protection of the skin, cotton shirt, trousers and underwear should be worn (cotton resists alkalis better than wool).


6.2.4.2 In case of emergency, a rubber apron or rubber coat may provide sufficient protection, but in areas of high ammonia concentration a complete gas suit should be worn.


6.2.4.3 For optimum protection of the body, the collar should be kept buttoned, glove (gauntlets) should be tucked inside of sleeves, and trouser legs should be left outside of boots.


6.2.4.3.1 It is also suggested to have a valcro type tight fitting strap to have the legs and arm areas tight enough to avoid ammonia gas entry into the protective suit.


6.2.4.4 In area of high ammonia concentration, ammonia may be absorbed by perspiration on the body even though appropriate protective clothing is worn. Severe discomfort may be minimized or prevented by the application of protective oil to such body areas in addition to the wearing of protective clothing (see IS 8519).

6.3 Respiratory Equipment


Severe exposure to ammonia may occur in tanks during equipment cleaning and repairs, when decontaminating areas following spills, or in case of failure of piping or equipment. Employees who may be subject to such exposures should be provide with proper respiratory protection and trained in its use and care. Available types are described below.


NOTE

Respiratory protective equipment shall be carefully maintained, inspected, cleaned and sterilised at regular intervals, and always before and after use by another person.


6.3.1 Self-contained breathing apparatus

6.3.1.1 It permits the wearer to carry a supply of oxygen or air compressed in the cylinder [see IS 10245 (Part 1)] and the self-generating type produces oxygen chemically (see IS 15803). These allows considerable mobility. The length of time a self-contained breathing apparatus provides protection varies according to the amount of air, oxygen or regenerating material carried.

6.3.1.2 Compressed oxygen should not be used where there is danger of contact with flammable liquids or vapours, especially in confined spaces such as tanks or pits. A special type of self-contained breathing apparatus may be used which is provided with a small cylinder of compressed air for escape but is supplied with air through an air-line for normal work purposes.


6.3.2 Positive pressure hose masks

These are supplied by blowers and require no internal lubrication. The wearer shall be able to use the same route for exit as for entrance and shall take precautions to keep the hose line free of entanglement. The air blower shall be placed in an area free of contaminants.


6.3.3 Air-line masks

These are supplied with clean compressed air, are suitable for use only where conditions will permit safe escape in case of failure of the compressed air supply. These masks are usually supplied with air piped to the area from a compressor. It is extremely important that the air supply is taken from a safe source, and that is not contaminated by oil decomposition from inadequate cooling at the compressor. The safer method is to use a separate compressor of the type not requiring internal lubrication. Pressure reducing and relief valves as well as suitable traps and filters, shall be installed at all mask stations.

6.3.4 Chemical cartridge respirators

These may be used to avoid inhaling disagreeable but relatively harmless concentrations of ammonia vapour. These respirators, however, are not recommended for protection where toxic quantities of ammonia may be encountered. While using cartridge care must be taken to check the oxygen content in the area. It should be more than 16.5 percent (v/v) and chemical cartridges whose life is over, must not be available for use.


CAUTION — Filter type respirators do not offer protection against gases and are unsuitable for use when working with ammonia.

7 STORAGE, HANDLING, LABELLING, AND TRANSPORT

7.1 Storage


7.1.1 Indoor Storage

7.1.1.1 If anhydrous ammonia shall be stored inside; store in a fire resistant structure, away from steam pipes and heating devices. Storage should be dry and cool. Avoid mechanical damage or overheating of storage tanks and cylinders.


7.1.1.2 Suitable safety device like pressure control relieving system must be there to avoid excess pressurization. Safety valve on ammonia storage tanks are to be designed for fire conditions.


7.1.1.3 Ventilation should be provided through the structure in such a manner that full advantage of natural ventilation may be obtained. If natural ventilation is not sufficient, then storage area should be equipped with suitable type of mechanical ventilation.


CAUTION — Avoid pocketing of ammonia gas under floors, roots, and similar structures.


7.1.1.4 The vents from the storage tanks, relief’ valve must lead to a safe location to avoid any unwanted ammonia contamination in the working area. Preferably ammonia vapours should be scrubbed in water or other suitable scrubber solution. 


7.1.1.5 Locations used for inside storage of anhydrous ammonia shall be cut off from other occupancies and the building to be protected with automatic sprinklers, vapour tight electrical equipment, good natural ventilation, good floor drainage and adequate exposition venting.


7.1.1.6 There should be provision of diagonally opposite emergency exits of each corner of the building and emergency push button at each exit which should sound alarm as part of warning system. Source of water should be available in vicinity for dealing with small spill and leaks. Fire hydrants should be located within 25 m of storage.

7.1.2 Outdoor Storage

Outside storage tanks may be located at least 15 m away from buildings or adjacent to blank masonry building walls. The location should be away from any flammable liquid storage. Dyke of adequate size should be constructed around the storage tank


7.1.3 Bulk Storage (Non-Refrigerated)

7.1.3.1 Anhydrous ammonia vapourizes at atmospheric temperature and pressure and for that reason shall be stored in gas-tight containers under pressure. Storage tank if kept outside should have arrangement for protection from sun.


7.1.3.2 In case of multiple storage facilities, a plan should be prepared for readily and definitely approaching all shut-off’ valves and valves used for isolating various parts of the storage facilities. This is imperative, otherwise a serious leak under certain weather conditions may blanket out completely the storage area and make approach impossible. Approach routes to these valves should be demarcated prominently.

7.1.3.3 Each storage area should be protected by at least one standard fire hydrant so located that a suitable hose stream may be brought to bear upon the storage for extinguishing a fire, or for the cooling effect in case of adjacent fires. This problem should be discussed beforehand with the fire department that would respond, so that a minimum delay will ensure in case fire exposes the storage. Isolated storage areas are recommended, in so far as may be practical, with respect to adjacent buildings and consistent with adequate safety. Adequate supply of fire extinguishers of the CO2 or water type should be made at strategic points.


7.1.3.4 In laying out new storage facilities or studying existing storage, consult suppliers of ammonia and of equipment and comply with all local, state or other regulations which apply.


7.1.3.5 Storage tank should be designed for a minimum of 15.5 bar absolute and maximum temperature of (-) 10 ℃ {preferably (-) 33 ℃}. Each storage tank shall be equipped with relief valve(s). Two relief valves may be mounted on a 3 way hand valve to provide means for repair of faulty valve while protecting the tank. Inlet to relief valve should be designed or protected so that internal fittings such as level floats do not block it, which may get accidentally detached. Vent pipes from the valves should terminate upward. Suitable provision should be made to prevent water, ice, or snow from entering the vents. A drain should also be provided at the bottom of vent pipe. They should be so arranged that in case of a release through the safety devices, the escaping ammonia will not enter working areas, collect under roofs, contact sources of ignition, or endanger workmen.

7.1.3.6 If gauge glasses are used, they should be provided with excess flow check valves. The gauge glasses should not be longer than 120 cm and not more than 60 cm between supports. If gauge glasses are less than 25 mm, excess flow check valves may not be necessary. The gauge glasses should be protected by suitable guards to prevent breaking on external impact.

7.1.3.7 Arrangement for personnel water drench facilities should be made to provide immediate access to affected personnel.

7.2 Handling

7.2.1 Handling of Cylinder

7.2.1.1 Before filling the cylinder with ammonia check and confirm for its validity. It shall have valid test certificate from the competent authorities. 

7.2.1.2 Cylinders should never be subjected to rough handling or to abnormal mechanical shock, such as dropping and bumping. 

7.2.1.3 Do not use rope slings for unloading. When handling by crane or derrick, suitable platform, cradle or boat should be used. Do not use hooks, tongs or similar fastening devices.

7.2.1.4 Do not use electric magnets for unloading or handling.


7.2.1.5 Avoid dragging or sliding cylinders. It is safer to move the bottle type cylinders even short distances by using a suitable truck rather than by tilting or rolling them on their bottom edges.


7.2.1.6 Use a rack or chain to hold cylinders in place when hooked up for discharging.


7.2.1.7 Do not place or handle cylinders where they might form part of an electrical circuit. Contact with third rails or trolley wires shall be avoided.


7.2.1.8 Do not remove valve protection until ready to withdraw ammonia from the cylinder.


7.2.1.9 Do not temper with numbers, markings, or test dates stamped on cylinders.


7.2.1.10 Cylinders for ammonia or any other compressed gas, whether full or empty, should never be used as rollers for moving heavy or bulky articles.


7.2.2 Emptying of Cylinders

7.2.2.1 The tube type cylinder is normally used in the horizontal position. Two general types of valves are supplied. Depending on which type is involved, either the valve outlet or the valve stem is at an angle with the longitudinal axis of the cylinder. It is the position of this valve outlet or stem which determines whether liquid or gaseous ammonia will be discharged from the cylinder.


7.2.2.1.1 When the valve outlet or stem is on top, the dip-pipe on -the inside of the cylinder is under the liquid, and therefore, liquid anhydrous ammonia will be discharged. To discharge gaseous ammonia, the cylinder is turned so that the valve outlet or stem points downward. Follow instructions of ammonia manufacturer concerned. 

7.2.2.2 The bottle type or vertical cylinder will discharge ammonia as a gas when placed in an upright or vertical position. Due to liquid ammonia expansion, a bottle type cylinder may, under certain elevated temperature conditions, discharge a small amount of liquid when the valve is opened, and it is recommended that bottle type cylinders be allowed to reach room temperature before the valve is opened. To discharge liquid anhydrous ammonia, this type of cylinder shall be placed in horizontal position with the valve outlet pointed up.

7.2.2.3 The rate at which gaseous ammonia may be discharged from either type cylinder depends upon the temperature of the surrounding atmosphere and the surface area of the liquid ammonia.


7.2.2.4 When the cylinder is empty, disconnect it, insert the valve plug and replace the cylinder protective cap.


7.2.2.5 If a bottle type cylinder has frozen during discharge, never use a pry under the valve end to loosen the cylinder. Use water to loosen the cylinder or wait for it to thaw out.


7.2.2.6 Store empty cylinders separate from filled cylinders and fasten an EMPTY tag on cylinders immediately upon emptying. Close valve, replace plug or nut on valve outlet, and secure valve protecting cap snugly.


7.2.3 Unloading of Tank

7.2.3.1 Unloading operations should be conducted by carefully instructed, reliable employees under adequate super vision. They should be provided with proper personal protective equipment.


7.2.3.2 See that train or engine crew accurately spots the car at the unloading line. The unloading track should be level.


7.2.3.3 Only licensed tanks/ tankers are to be used for transporting ammonia.


7.2.3.4 All tanks/ tankers should have excess flow check value as per the current rule in force.


7.2.3.5 Brakes shall be set and wheels blocked on all cars being unloaded. It is considered good practice that derails be placed at one or both ends of the unloading track approximately one car length from the car being unloaded, unless the car is protected by a closed and locked switch or gate.


7.2.3.6 Metal caution signs shall be so placed on the track or car as to give necessary warning to persons approaching car from open end or ends of siding. These signs shall not be removed until the car has been unloaded and all fittings disconnected. Signs should prominently display the words: ‘STOP — TANK CAR CONNECTED’.


7.2.3.7 Anhydrous ammonia is unloaded by creating a pressure differential between the tank car and the storage tank. This may be accomplished by means of a compressor, with the suction side connected to the top of the storage tank and the discharge side to the gas line on the tank car. Unloading compressor should provide discharge pressure high alarm trip and safety valve in its discharge line.


7.2.3.8 The connection between the liquid line on the tank car and the unloading line to the storage tank should have a remote operated isolation valve, an excess how check valve and can be made by an anhydrous ammonia hose equipped with high pressure screw couplings. This will take care of any accidental leak as well as provide flexibility in spotting the car.


7.2.3.9 Bleed off pressure on flexible lines or connections at car through vent valve before disconnecting hose or transfer lines.


7.2.3.10 There should be provisions for high level alarm in storage tank set to operate at a level which gives time for effective action and also for two independent level indicating devices one of which can be a float- and-tape type or a float guided on a stainless steel tube containing a magnetic follower.


7.2.4 Return of Tank Cars

As soon as the tank cars are completely unloaded all valves shall be made tight, the unloading connections removed, and all other closures made tight. Before releasing empty tank cars, the dome cover should be closed tightly.





































7.3 Labelling

7.3.1 Tankers or large consignments or smaller containers shall carry an identifying label or stencil depicting the symbol given in Fig. 2 of IS 1260 (Part 1) and the following information shall also be given in the lower half of the label.



7.4 Transport


Only driver trained in phenol handling should be employed for transportation of phenol. Driver should carry Trem card when vehicle is on road.

NOTE — If transport of the hazardous chemical is involved it shall be carried out in accordance with the Central Motor Vehicles Rules, 1989. While referring to the statutes, the stipulations given in the subsequent amendments of those statutes shall be taken into account.

8 SPILLAGE, LEAKAGE AND WASTE DISPOSAL

8.1 Spills and Leaks

8.1.1 Leaks of ammonia should be searched for, preferably with hydrochloric acid solution or with either chlorine gas or sulphur dioxide gas using a small cylinder of the compressed gas. A white cloud is produced in the presence of ammonia. Because of the fire risk, sulphur candles should not be used.


8.1.2 If leaks or spills occur, only properly protected personnel should remain in the area. In cases where leaks cannot be isolated, use large volumes of water sprayed directly on the leak and maintain contact until the contents have been discharged and the tank is empty. Leaking cylinders should be removed to the outdoors or to an isolated, well-ventilated area and the contents transferred to other suitable containers. All spills should be flushed away promptly with water.


8.1.3 In handling or operating any type of ammonia system, always be sure that all valve connections and pipe lines are in proper order and condition before starting the operation. Keep compressors and motors clean and in good condition.

8.1.4 During cold weather keep all steam traps warm, whether or not tanks are in service. 


8.1.5 Never, under any circumstances, close all valves on a full line of liquid ammonia unless protected by pressure relief or liquid expansion device.

8.2 Waste Disposal


8.2.1 Waste disposal of ammonia and materials containing ammonia depends to a great extent upon local conditions. Be sure that all central, state, and local regulations regarding health and pollution are followed.


8.2.2 If not prohibited, waste may be disposed of by diluting with large quantities of water and washing into sewers.

8.3 Tank Cleaning and Repairs


8.3.1 Preparation of Tanks and Equipment

8.3.1.1 Tank and equipment cleaning and repairing should be done under the direction of thoroughly trained personnel who are fully familiar with all of the hazards and the safeguards necessary for the safe performance of the work.


8.3.1.2 In addition to the precautions generally recommended in tank work, such as procurement of written approval of supervision, testing for oxygen content, use of rescue harness or life belt and life line, provision of grounded equipment in good condition for portable lights and power tools and stationing of thoroughly trained ‘watchers’ outside and tank entrance, additional precautions are recommended as follows:


a) Make sure that all pressure has been relieved from tank. Use of compressor is frequently made to remove bulk of gas remaining after the liquid has been removed.

b) Pressurize and depressurize the tank with air till ammonia content inside the tank becomes nil. After stopping the compressor, slowly vent the tank. Make sure that any gas escaping does not enter working area or expose other person.


c) Fill tank completely with water and drain out. Repeat if any ammonia gas remains.


d) Keep adequate vents in open condition to avoid vacuum formation during filling the tank with water.


e) If oil is found in the tank and requires to be removed, it should be done by steaming and draining and not by the use of solvents.


f) Provide adequate fresh air supply.


g) Use proper personal protective equipment.


h) Flush all lines completely with water until no ammonia remains. 


j) Blank off lines; do not depend on shut-off valves.


8.3.2 Entering Tank

8.3.2.1 No one should enter a tank or confined space until a work permit has been signed by an authorized person, indicating that the area has been tested and found to be safe. Furthermore, no workman should enter a tank or vessel that does not have a manhole opening large enough to admit a person wearing his safety harness, life line and emergency respiratory equipment. It should be ascertained that the tank or vessel can be left through the original entrance.


8.3.2.2 One man on the outside of the tank should keep the men in the tank under observation and another man should be available nearby to aid in rescue if any of the men in the tank are overcome.


8.3.2.3 A supplied-air respirator or self-contained breathing apparatus, together with rescue harness and life line should always be located outside the tank entrance for rescue purposes, regardless of the type of respiratory equipment or air supply which is provided for employees inside the tank.


8.3.2.4 If a tank cleaner or repairman is overcome, he should be removed to fresh air immediately, artificial respiration should be applied if breathing has stopped, and a physician summoned at once.


8.3.3 Repair Work

8.3.3.1 No welding and cutting of any type should be conducted on tanks or lines until they are completely free of ammonia and certified by competent person as well as safety work permit issued.


8.3.3.2 Before refilling the tank with anhydrous ammonia, the tank should be thoroughly dry and vented to safe location.


9 TRAINING

9.1 Employee Education and Training


9.1.1 Safety in handling ammonia depends, to a great extent, upon the effectiveness of employee education, proper safety instructions, intelligent supervision and the use of safe equipment.


9.1.2 The education and training of employees to work safely and to use the personal protective equipment or other safeguards provided for them is the responsibility of supervision. Workers should be thoroughly informed of the hazards that may result from improper handling of ammonia. Each employees should be fully informed as what to do in an emergency.


9.1.3 Employee education and training should include the following:


a) Instruction and periodic drill or quiz regarding the locations, purpose and use of respiratory protective devices and other personal protective equipment and action to be taken during emergency.


b) Instruction and periodic drill or quiz regarding the locations of safety showers, eye baths, bubbler drenching fountains, or the closest source of water for use in emergencies.


c) Instructions to avoid all unnecessary inhalation of vapours of ammonia and all direct contact with the liquid.


d) Instruction and periodic drill or quiz regarding the location, purpose and the use of emergency fire-fighting equipment. Instruction to strictly prohibit smoking in storage area.


e) Instructions to report to the proper authority all equipment failures and any unusual odour of ammonia.


10 HEALTH MANAGEMENT AND FIRST-AID

10.1 Health Monitoring

10.1.1 Personal Hygiene

10.1.1.1 Emergency showers and eye baths (see IS 10592) should be placed at convenient locations wherever anhydrous ammonia is used in quantity. Every employee should understand that direct contact with the chemical requires the instant application of large amounts of water to the affected area. These safety showers should he tested periodically for their proper functioning.

10.1.1.2 Skin, eye, and respiratory protective equipment will often be necessary.


10.1.2 Physical Examinations

10.1.2.1 Preplacement examinations

Most employees may be assigned to processes in which the use of anhydrous ammonia is carefully controlled. Under some circumstances the physician carrying out preplacement examinations may wish to exclude from exposure people with the following disabilities:


a) Those with only one functioning eye;


b) Those with severe faulty vision; and


c) Those with chronic diseases of the nose, throat or lung.


10.1.2.2 Periodic health examination

Usually, periodic health examinations will not be conducted solely by reason of the employee exposure to ammonia.














































































10.2 First-Aid

10.2.1 General Principles

After severe exposure to ammonia gas, it is important to move the patient from the contaminated area promptly. In case of contact of the liquid with the eyes or skin, immediate flushing with large quantities of running water is imperative. In all cases of serious injury, call a physician at once giving him a complete account of the accident.


10.2.2 Contact with Skin and Mucous Membranes


10.2.2.1 Speed in removing ammonia from contact with the patient and in moving the patient to an uncontaminated atmosphere is of primary importance.


10.2.2.2 If skin contact is extensive and emergency showers available, the employee should get under the shower immediately. Contaminated clothing and shoes should be removed under the shower. In other instances, flushing with large amounts of running water should be continued for at least 15 min.


10.2.2.2.1 Under no condition should salves or ointments be applied to the skin or mucous membrane burns during the 24 h period following the injury. Subsequent medical treatment is otherwise the same as tor thermal burns.


10.2.3 Contact with the Eyes

If even small quantities of ammonia enter the eyes, they should be rinsed immediately and copiously with water for a minimum of 15 min. The eyelids should be held apart during the rinsing to ensure the contact of water with the tissues of the eye surface and lids. A physician should be called at the earlier possible moment. After the first 15 min period of rinsing, if a physician is not available, the rinsing should continue for a second period of 15 min. No oils or oily ointment should be instilled unless ordered by a physician. The affected person should be sent to a physician, preferably an eye specialist, as soon as possible. 


10.2.4 Ingestion

If liquid anhydrous ammonia has been swallowed, call a physician immediately. If the patient is conscious and able, he should drink large amounts of water to dilute the chemical. Do not induce vomiting if the patient is in shock or in extreme pain or is unconscious. If vomiting begins, place the patient face down with head lower than hips, this prevents vomitus from entering the lungs and causing further injury.


10.2.5 Inhalation

Exposed persons should be removed at once to an uncontaminated area. If the exposure has been to minor concentrations for a limited time, usually no treatment will be required.


10.2.5.1 When there is severe exposure to higher concentrations, and if oxygen apparatus is available, oxygen may be administered but only by a person authorized for such duty by a physician. If the patient is not breathing, an effective means of artificial respiration should he initiated immediately. Call a physician.


10.2.5.2 The patient should be kept comfortably warm but not too hot and should be kept at rest.


10.2.5.3 Never attempt to give anything by mouth to an unconscious patient.

ANNEX A


(Clause 2)


LIST OF REFERRED STANDARDS

		IS No.

		Title



		IS 1260 (Part 1) : 1973

		Pictorial marking for handling and labelling of goods Part 1 Dangerous goods (first revision)



		IS 2925 : 1984

		Specification for industrial safety helmets (second revision)



		IS 4155 : 2023

		Glossary of terms relating to chemical and radiation hazards and hazardous chemicals (first revision)



		IS 8519 : 1977

		Guide for selection of industrial safety equipment for body protection



		IS 8520 : 2023/


ISO 19734 : 2021

		Eye and face protection — Guidance on selection, use, and maintenance (first revision)



		IS 10245 (Part 1) : 1996

		Breathing apparatus Part 1 Closed circuit breathing apparatus (compressed oxygen cylinder) — Specification (first revision)



		IS 10592 : 2018

		Industrial emergency showers, eye and face fountains and combination units — Specification (first revision)



		IS 10667 : 1983

		Guide for selection of industrial safety equipment for protection of foot and leg



		IS 15803 : 2008

		Respiratory protective devices — self-contained closed circuit breathing apparatus chemical oxygen (KO2) type, self generating, self rescuers — Specification





















































AMMONIA, ANHYDROUS



WARNING ! Hazardous liquid and gas under pressure



Liquid Causes Burns



Gas Extremely Irritating



Do not breathe gas.



Do not get in eyes, on skin, on clothing.



In case of contact, immediately flush skin or eyes with plenty of water for at least 15 minutes. Call a physician at once in case of burns, especially to the eyes, nose and throat, or if the patient is unconscious.



Keep cylinders away from heat and sun. Do not store with flammable or explosive materials.



Never drop cylinders.



Be sure connections are tight. Use no oil or lubricants on valves.



Never refill cylinders.



Keep the cylinders up-right (vertical) with its valve at the top and secure it properly.
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