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Scope 
 

This manual is applicable to all laboratory activities in the Institute which involves use of 

chemicals. 

 

Introduction 
 

A wide range of chemicals are being used in Institute laboratories. The hazards associated 

with these chemicals vary depending on their properties and mode of handling and usage. 

 

Inherent hazards are also associated with the reactions that are carried out with these 

chemicals and the equipment being used. 

 

The risks involved include serious injuries and adverse health effects. This calls for utmost 

care in handling of chemicals from the time of receipt to disposal. 

 

Prevention of mishaps requires a proactive approach in identifying hazards and putting 

control measures in place. 

 

Routes of Entry 
 

The chemicals being handled can adversely affect the health of the person if it finds its way 

into the body. 

 

This can happen either through the  

 respiratory system by inhalation,  

 skin absorption and  

 Ingestion  

 

Among these three modes, the respiratory system is the main route of entry of chemicals into 

the body. 

 

Inhalation 

 

Inhalation is the most common route of entry for chemicals into the body. The vapours or 

fumes released from chemical containers or during the chemical reaction being carried out 

can enter the respiratory system if adequate precautions are not taken.  

 

The impact on the respiratory system will depend upon the type of chemical, its properties, 

ambient concentration of the chemical and duration of exposure. 

 

The chemical vapours can cause severe irritation of the respiratory tract or it can be absorbed 

into the blood stream to be carried to target organs. 

 

 

The respiratory system has its own defense mechanism against foreign materials entering it.  
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The mucous secretion along the nasal cavity and millions of tiny hairs called cilia lining the 

respiratory tract help in expelling foreign material.  

 

In addition to this, macrophage cells attack and expel the dust particles reaching the lower 

respiratory passages.  

 

But these defense mechanisms are often overwhelmed when foreign materials enter the body 

in excess amounts. 

 

Skin absorption 

 

Next to inhalation, absorption through the skin forms the main route of entry of chemicals 

into the body. 

 

Absorption through the skin can happen when the chemical handled comes in contact with 

unprotected body parts. This happens when the person handling the chemicals is not wearing 

appropriate clothing or personal protective equipment. 

 

Cuts and abrasions on the skin can be a source of absorption of the chemical into the blood 

stream. Chemicals can also be absorbed through the intact skin. 

 

Gastrointestinal introduction of toxins 

  

This route of entry of chemicals into the body is rare when compared to other means of entry. 

 

Ingestion of the chemical can result from the consumption of food items inside the labs, 

contamination of food items stored in refrigerators meant for chemicals, mouth pipetting, and 

accidental ingestion of chemicals stored in drinking water bottles and poor personnel 

hygiene. 

 

Types of chemicals 
 

Corrosives 

 

- Corrosives are chemicals which cause burns on the skin, mucous membrane and eyes. 

Chemical burns are also caused when tissues come in contact with corrosive solids, 

corrosive liquids dispersed in the air as mists. 

 

- It includes mainly acids and alkalies.  

 

- Acid mists or fumes can corrode structural materials and equipment. 

 

- Corrosives chemicals have other dangerous properties as well. For example, 

perchloric acid, in addition to being highly corrosive, is also a powerful oxidizing 

agent which can cause fire and explosions.  



CHEMICAL SAFETY MANUAL 
Doc No-IITB/ISM-02    

Rev- 0                              

 

Page 5 of 33 

 

 

- Facilities like emergency eyewash and shower must be available in the labs handling 

corrosives. 

 

- Splashing of corrosives into the eyes can result in partial or total loss of vision if not 

flushed with copious amount of water immediately. Caustics can cause serious skin 

burns as they penetrate deep into the tissue.  

 

- Corrosive chemicals, both solid and liquid, can generate large amounts of heat when 

mixed with water. This can cause the solution to boil or even erupt violently. 

 

- When water is added into a container of concentrated sulfuric acid it is converted 

instantly to steam which will eject the entire contents into the air. To prevent this 

always add corrosives to water, slowly, in small amounts, with frequent stirring.  

 

- Always use personal protective equipment like safety goggles, face shields, chemical 

apron/coverall and hand gloves with long sleeves while handling corrosive chemicals. 

 

Examples of corrosives include 

 Nitric acid 

 Sulphuric acid 

 Calcium hydroxide 

 Hydrofluoric acid 

 Sodium hydroxide 

 Bromine 

 

Oxidisers 

 

- Oxidisers are a hazard as they support combustion. Fires can burn violently in their 

presence. 

 

- Oxidisers must be stored away from flammables, since they can start a fire if they 

come in contact with each other.  

 

- Oxidizing materials which start to decompose at temperatures marginally above 

normal room temperatures must be stored well below their decomposition 

temperature. 

 

- Do not use sawdust or other combustible substances to clean up spills of oxidizing 

materials.  

 

Examples of oxidisers include  

 Nitric acid 

 Perchloric Acid 

 Permanganates 



CHEMICAL SAFETY MANUAL 
Doc No-IITB/ISM-02    

Rev- 0                              

 

Page 6 of 33 

 

 Nitrates 

 Perchlorates 

 

Flammables 

 

- Flammable chemicals are a fire hazard. The lower the flashpoint (the lowest 

temperature at which a liquid fuel will give off enough vapour to form a momentarily 

ignitable mixture with air.) of the chemical, greater the hazard.  

 

- Flammable chemical bottles must not be kept open without caps. They must not be 

kept near ignition sources.  

 

- They must not be left on the lab bench after use, but to be stored in safety cabinets 

after use. 

 

- A fire in a laboratory can easily get out of control if it involves any flammable 

solvents. 

 

- Flammable chemicals must not be kept open in beakers or containers as they readily 

release vapour. The released vapours can form a flammable vapour air mixture which 

can ignite in the presence of a source of ignition. 

 

- Open flames must be prohibited where solvents are handled and stored. The amount 

of solvent storage inside the labs must be only those required for immediate use. 

 

- Flammable chemicals must not be stored along with oxidisers. 

 

 

- Flammable chemical bottles or open containers with flammable chemicals must not 

be stored in domestic refrigerators. The vapours released can be ignited by the 

lighting unit or the thermostat inside. Intrinsically safe lab-purpose refrigerators must 

be used for the purpose of storing flammable chemicals. 

 

 

- Distillation of solvents must only be done inside a chemical fume hood. 

 

- Flammable chemicals must not be heated with Bunsen burners, use a water bath for 

the same. 

 

Examples of flammable chemicals are 

 Acetone 

 Toluene 

 Methyl alcohol 
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Water Reactives 

 

- A violent reaction can occur if water reactive chemicals come in contact with water or 

moisture. 

 

- They must be stored away from wash areas or places where it can come in contact 

with water.  

 

- Some chemicals react with water to produce heat and flammable gases. 

 

- The bench must be kept dry in the vicinity of an experiment involving alkali metals.  

 

- The apparatus used must be free of moisture. 

 

Examples are  

 Sodium 

 Lithium 

 Potassium 

 

Pyrophorics 

 

- Pyrophorics are chemicals which undergo spontaneous ignition when they come in 

contact with air.  

 

- Handling and usage of pyrophorics require fire resistant lab coat, fire resistant hand 

gloves, safety glasses and face shield. 

 

- Experiments involving the same must only be carried out inside a fume hood. 

Portable shields may also be used for additional protection. 

 

- Laboratories handling pyrophoric chemicals must have emergency eye wash fountain 

and shower and fire blankets.  

 

- At least two persons must be present in the laboratory whenever the pyrophoric 

chemical is handled. 

 

- Flammable solvents or other combustible substances must not be stored inside the 

fume hood when pyrophoric chemicals are being handled. 

 

- Handling of pyrophoric chemicals must always be done in an inert atmosphere.  

 

- Secondary containers (trays) must be used during handling and storage. 
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Examples are 

 Butyl lithium 

 Diisobutylaluminium hydride 

 

Toxics 

 

- Toxic materials are substances that can cause harm to an individual if it enters the 

body. 

 

- Effects of toxic chemicals are of two types- acute and chronic.  

 

Acute effect  

The ill effects appear during or immediately after a single exposure to a toxic chemical. The 

health effects may be temporary, such as irritation of the skin, sickness, or they may be 

permanent: blindness, scars from acid burns, etc.  

Acute toxicity is often seen within minutes or hours after a sudden, high exposure to a 

chemical. 

Chronic effect 

 

The effects become visible after a long period of exposure. This can vary from several weeks 

to years. This results from multiple exposures to the toxic chemical in sufficient 

concentrations after a long period of time. 

 

Prevention of toxic exposures 

 

 Use the minimum quantity wherever possible. 

 The release of toxic vapours into the workplace must be prevented. 

 This can be achieved by carrying out the handling of toxic chemicals in fume hoods 

or using local exhaust ventilation system. 

 Personal exposure can be prevented by the use of personal protective equipment.  

LD50  

LD stands for "Lethal Dose". LD50 is the amount of a material, given all at once, which 

causes the death of 50% (one half) of a group of test animals. It is used to measure the short-

term poisoning potential (acute toxicity) of a material.  

It is expressed as the amount of chemical administered (e.g., milligrams) per 100 grams (for 

smaller animals) or per kilogram (for larger animals) of the body weight of the test animal. 

The LD50 values are found for dermal and oral exposure.  
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LC50  

LC stands for "Lethal Concentration". LC values denotes the concentration of a chemical in 

air. The concentration of the chemical in air that kills 50% of the test animals in a given time 

is the LC50 value.  

Lower the LD50/LC50 value, the more toxic is the chemical. 

 

Threshold Limit Values 

 

Threshold Limit Values (TLV) refers to airborne concentrations of substances and represents 

an exposure level under which most people can work, day after day, without any adverse 

effect. 

 

There are three categories of threshold TLVs. 

 

Time Weighted Average (TLV-TWA) is the time weighted average concentration for a   

normal eight hour day or 40 hr week. Nearly all persons can be exposed day after day to 

airborne concentrations at these limits without any adverse effect. 

 

Short Term Exposure Limit (TLV-STEL) is the maximal concentration to which a person 

can be exposed for a period of upto 15 minutes continuously without any adverse effects. 

             

Ceiling (TLV-C) is the concentration that must not be exceeded even for an instant. 

 

TLV values are expressed in parts per million (ppm) or milligram per cubic meter (mg/m
3
).   

 

Peroxide forming chemicals 

 

- Peroxide forming chemicals reacts with oxygen in air to form unstable peroxides 

which may detonate violently when they become concentrated by evaporation or 

distillation or when subjected to unusual heat, shock or friction. 

 

- Preventing accidents involving peroxide forming chemicals involves 

 

 detection and removal of peroxides, 

 proper labeling of containers, 

 recording the dates of receipts, usage and disposal, 

 use of personal protective equipment, 

 storing in air tight, amber glass bottles, preferably in the dark, 

 disposal of the chemical as per the expiry date. 

 

- Containers must be protected from impact or physical damage when storing, 

transferring or using.  
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- Diluting organic peroxides must be as per chemical suppliers’s advice. Using a wrong 

solvent or one that is contaminated can cause an explosion. 

 

 

Examples are 

 Diethyl ether 

 Tetrahydrofuran 

 Isopropyl ether 

 Butadiene 

 

Receipt of Chemicals 
 

- The MSDS/SDS (Material Safety Data Sheets) must be obtained from the 

manufacturer or the supplier upon receipt of the chemical. 

 

- Ensure that the chemicals containers/bottles received are in good condition without 

damage. 

 

- The details of the chemicals must be included in the inventory list. 

 

- The dates of receipt and first opening of the bottle must be recorded on the bottle and 

in the inventory. 

 

- Emergency information about the chemical must be compiled for quick reference. 

 

 

Material Safety Data Sheets (MSDS/SDS) 

 

Material Safety Data Sheet (MSDS) is a document that contains information on the potential 

hazards of a chemical and how to work safely with the chemical product. 

 

Material safety data sheets/Safety data sheets of chemicals are provided by the manufacturer 

or supplier of the chemical. It gives the following information about the chemical: 

 

 Physical properties 

 Chemical properties 

 Fire hazard 

 Reactivity hazard 

 Health hazard 

 First Aid Measures 

 Spill control measures 

 Type of fire extinguishers to be used in case of fire 

 Personal protective equipments required 
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Labelling of chemicals 
 

- Chemicals when transferred to secondary bottles/cans must be provided with proper 

labels. 

 

- Chemical formulae or short forms must not be used for labelling of the containers. 

           The label must contain  

 the full name of the chemical, 

 its hazards, 

 information for safe handling and  

 the signage/pictogram indicating the hazard class. 

 

- Labels of bottles which got deteriorated or worn off must be replaced immediately. 

 

- Chemical bottles without labels or improper labeling can result in the wrong chemical 

being used.  

 

- Further it will also cause difficulty in case of a spill or body contact or at the time of 

disposal of the chemical. 

Pictograms as per Globally Harmonized System of Classification and Labeling of Chemicals 

created by the United Nations are as follows. 

 

 Oxidizers 

 

 Flammables/Emits Flammable Gas 

 Self Reactives/Self Heating 

 Pyrophorics 

 Organic Peroxides 

 

 Explosives 

 Self Reactives 

 Organic Peroxides 

 

 

 Acute toxicity (Severe) 

http://en.wikipedia.org/wiki/United_Nations
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 Corrosives 

 

 

 Carcinogen 

 Respiratory Sensitizer 

 Reproductive Toxicity 

 Target Organ Toxicity 

 Mutagenicity 

 Aspiration Toxicity 

 

 Environmental Toxicity 

 

 Irritant 

 Dermal Sensitizer 

 Acute toxicity (harmful) 

 Narcotic Effects 

 Respiratory Tract 

 Irritation 

 

 

Storage of chemicals 
 

 

- Storage must be as per the reactive class of the chemicals. Incompatible chemicals 

must not be stored together. 

 

- Inventory of the chemicals must be checked at least annually.  

 

- Chemicals with expired shelf lives and deteriorated or leaking containers must be 

disposed of safely. A ‘first in, first out’ system must be used. 

 

- The shelves used for storing the chemicals must be firmly fixed to the wall. 

 

- Rim guards must be fixed to prevent bottles falling from the edge. 

 

- Chemicals must not be stored near windows where they are exposed to sunlight. 

Certain chemicals can undergo decomposition upon exposure to heat and it can also 

increase vapour pressure inside the bottle. 



CHEMICAL SAFETY MANUAL 
Doc No-IITB/ISM-02    

Rev- 0                              

 

Page 13 of 33 

 

 

- Bottles must not be kept on the floor along the passage or near exits, where they 

could be knocked over. 

 

- Chemical bottles must not be stored on higher racks of the shelf which are difficult to 

access.  

 

- Secondary containers (chemical resistant trays) must be used for storing and usage of 

chemicals. This will help to contain the chemical in case of spill or breakage of bottle. 

 

- Corrosives must not be stored above eye level. 

 

- Keep the bottles tightly closed after usage.  

 

- Never return unused chemical to the original container, as it may contain traces of 

contamination of incompatible chemical which can cause a chemical reaction. 

                                       

- Do not reuse empty containers as it may contain residues of hazardous chemicals. 

Incompatible Chemicals 

A wide variety of chemicals are used in laboratories and many of these can be incompatible 

with each other. This can lead to serious injuries if they are not handled correctly. 

 

Incompatible materials are a pair of substances which on coming in contact with each other 

produce a potentially harmful effect. The mixing can result in a fire or explosion or can result 

in the release of toxic gases. 

 

Examples include, 

 Acids and bases 

 Flammables and oxidisers 

 

The mixing of incompatible chemicals can occur due to 

 

 breaking of two chemical bottles stored together during handling or fall of bottles 

from shelves, 

 washing of chemical bottles, 
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 improperly labelled chemical bottles, 

 transferring spent chemicals. 

 

Prevention of chemical accidents from mixing of incompatibles can be done by- 

 

 First identifying the incompatibles among the chemicals available in the laboratory. 

 

 Segregating them in different cupboards/shelves. 

 

 Secondary containers (trays) can be used for storing compatible chemicals. 

 

 Proper labeling of chemical bottles used in the laboratory. 

 

 Not to carry out unauthorized experiments. 

 

 

Hazard Control 
 

Once the hazards involved in the handling and use of chemicals are identified, the next stage 

is to put control measures in place. This includes, 

 

 Elimination- Options which get rid of the hazard altogether. 

 Substitution- Replacing a hazardous chemical with a less hazardous one wherever 

possible. 

 Engineering Controls- Fume Hoods, local exhaust ventilation, etc. 

 Administrative control- Standard Operating Procedures (SOP), caution signages, etc. 

 Personal protective equipments- Lab coats, safety glasses, hand gloves, etc. 

 

Fume Hood Usage.                            

  

- Be aware of the proper methodology of working with fume hood. 

 

- Do not use perchloric acid in an ordinary hood. A wash down hood must be used for 

handling of perchloric acid. 

 

- Keep all apparatus at least six inches inside from the sash. 

 

- Maintain good housekeeping in the hood at all times. Clean up the hood and remove 

unwanted materials at the end of the work. 

 

- Avoid making rapid movements while operating the hood. This may cause the 

vapours inside the hood to escape out. The sash must be lowered and raised slowly. 

 

- Do not place electrical receptacles inside the hood. 
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- A safety shield can be placed inside the hood as an additional precaution if there is a 

chance of runaway reaction. 

 

- Keep only materials required for immediate use inside the hood. 

 

- Never use fume hood as a place for storing chemical bottles or containers. 

 

- Flammable chemicals must not be stored inside the fume hood. 

 

- Use personal protective equipment while working with fume hood, depending upon 

the type of chemical used and its hazard. 

 

- Test the performance of the hood at least once in six months. Face velocity test 

measures the velocity of the air as it enters the sash. 

 

(continued in the next page) 

 

 

 

 

 

 

 

 

 

        

                                    

                                       

 

 

Baffle 

Sash 

Airfoil 

Air Exhaust 

to blower 
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- Do not store materials blocking the baffles. If an equipment has to be placed, it must 

be kept on raised stands to allow free flow of air below. 

 

- For fume hoods, the exhaust fan must be able to create a face velocity of 30 meters 

per minute at normal working height. Those fume hoods handling highly toxic 

materials require higher face velocities of 45 meters per minute. 

 

- While operating the fume hood ensure that the sash is placed at the safe limit mark  

 

 
            indicated on the fume hood. 

 

- Never put your head inside the fume hood or raise the sash above the safe limit while 

working. 

 

- Wherever possible avoid working while sitting opposite the fume hood. As flying 

fragments of glass would be hurled out if there is a failure of equipment and if the 

sash is kept open.  

 

- Keep the sash of the fume hood closed while the fume hood is not in use. 

 

Local Exhaust Ventilation 

 

Local exhaust ventilation helps to remove the vapours/gases/dusts from the point of 

generation before it reaches the breathing zone of the user. 

 

A local exhaust ventilation system consists of   

 a hood or opening that captures the vapours/dust at the source, 

 ducts that transfers the contaminant from the hood, 

 fan/blower that discharges air outdoors and 

 an exhaust stack from which the contaminated air is discharged outside.  
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Personal Protective Equipment 

 

- Irrespective of the engineering and administrative controls adopted in the laboratory, 

personal protective equipment must be used by all personnel working or entering the 

labs. 

 

- Lab coat, safety glasses/goggles and shoes are a minimum requirement for working 

inside labs. 

 

- Open toed footwear must not be used in the lab, as it will not offer protection in case 

of a chemical spill. 

 

- Personal protective equipment in addition to those mentioned above must be used 

based on the hazards involved in the task being carried out. 

 

- While selecting the personal protective equipment the following points must be kept 

in mind. 

 

 Must be appropriate to the hazards of the job being done. 

 

 Must properly fit the user and be comfortable to use. 

 

 Regularly maintained and replaced as per the manufacturer’s recommendation. 

 

 If reusable must be properly cleaned and disinfected. 

 

 After use the personal protective equipment must be stored away from the work 

area at a designated place to prevent contamination and damage. 

 

Air Exhaust 

Blower 

Air duct 

Hood 
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 All personal protective equipment must conform to relevant Indian or 

International Standards (European Union/American National Standards 

Institute). The standard number will be specified on the equipment. 

 

 Never use damaged personal protective equipment. 

 

Hand Gloves. 

 

- Hand gloves protect the skin from chemical contacts. Types of hand gloves available 

for chemical handling are nitrile, butyl, neoprene, PVC, etc.  

 

- No single glove material is resistant to all chemicals. The glove which is most 

appropriate must be selected as per the recommendations given in the MSDS by the 

chemical manufacturer.  

 

- The same can be cross checked by referring to details given in literature. Details of 

the chemical resistance of hand gloves can also be obtained from 

http://www.osha.gov/Publications/osha3151.pdf (Page 28). 

 

- The gloves irrespective of the material used, will not remain impervious to a chemical 

forever.  

 

- Some chemicals will travel through or permeate gloves within a few minutes while 

others may take a few days or weeks. Details of the same must be obtained from the 

manufacturer.  

 

- The best type of chemical protective material (e.g., neoprene, butyl rubber) can be 

determined by referring to MSDS.  

 

- Handling of certain chemicals requires double gloves for e.g., Hydrofluoric acid 

(nitrile and neoprene hand gloves to be used).    

     

 

 

 

 

http://www.osha.gov/Publications/osha3151.pdf


CHEMICAL SAFETY MANUAL 
Doc No-IITB/ISM-02    

Rev- 0                              

 

Page 19 of 33 

 

Eye protection-Safety glasses and safety goggles 

 

                                       
 

- Laboratory operations involve the risk of eye injuries due to chemical contact or from 

flying fragments in case of failure of apparatus or equipment. Safety glasses/safety 

goggles offer protection from above mentioned risks. 

 

- Goggles can be used if there are chances of splashing of chemicals during handling or 

from the experimental setup used.  

 

- Goggles provide a tight seal around the eyes. 

 

 

 
 

- A face shield offers protection to the face from chemical splashes. Eye protection 

must be worn even when the face shield is used. 

Care 

- Clean your glasses daily. Follow manufacturer’s instructions. 

 

- Avoid rough handling that can cause scratches on lens. 

 

- The glasses must fit properly. The frame must be as close as possible to the face and 

adequately supported by the bridge of the nose. 

 

- Damaged glasses must not be used. 

 

- Keep them in a case when they are not worn. 
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Respiratory Protection 

 

- Wherever possible use a fume hood or local exhaust ventilation for protection from 

vapours and gases. 

 

- If the task involved is such that the above facility cannot be used, then inhalation of 

toxic vapours can be prevented by the use of chemical cartridge respirators. 

 

 
 

- The respirator must be selected on the basis of the type of contaminant present in the 

work area. 

 

- The cartridge must be replaced periodically as per the recommendations of the 

manufacturer. 

 

- The chemical cartridge respirators must NOT be used in an oxygen deficient 

atmosphere. 

 

Body protection 

 

Aprons/coveralls protect the body from chemical contact; the type and material selected 

depends upon the properties and hazards of the chemical being handled. 
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Spill control 
 

- In case of a chemical spill, ventilate the lab by opening up the windows. 

 

- Apart from persons cleaning up the spill, others must evacuate the room. 

 

- The personnel carrying out the cleaning must wear proper personnel protective 

equipment. This includes eye/face protection, hand gloves and coveralls as required.  

 

- Never assume that gases or vapours do not exist because of lack of smell. 

 

- Breathing vapours from spilled material must be avoided. Chemical cartridge 

respirators must be used for protection against fumes/vapours. 

 

- Spill control kits can be used to neutralise or absorb the spilled chemical. Absorbent 

pillows can be laid around the spill to prevent the chemical from spreading out. 

 

- Reduce vapour concentrations by covering the surface of a liquid spill with absorbent 

or other suitable material specified in the safety data sheet. 

 

- The absorbed chemical can be collected in polyethylene bags and labelled and stored 

for disposal. 

 

- In case of a major spill involving a flammable or toxic chemical the building will 

have to be evacuated. 

 
 

- In case of major spill of toxic chemical, the personnel doing the cleaning must wear 

self contained breathing apparatus (SCBA) in addition to other personnel protective 

equipments. 

 

- If flammable vapours are involved, do not operate electrical switches in the vicinity.  

 

- Try to turn off open flames, where it is safe to do so. 
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- While dealing with a flammable chemical spill make sure that there is an exit behind, 

which can be used if the chemical ignites. 

 

Emergency measures 
 

Every person in the lab must be aware of the location of the emergency equipments and exits. 

 

This include- 

 Fire blanket   

 
 Emergency shower and eye wash  

 Fire extinguishers 

 First aid box. 

 

These equipments must be located at an easily accessible location and must not be 

obstructed. 

 

Emergency contact numbers must be displayed at a conspicuous location, preferably near the 

telephone. 

 

Splashes on the skin 

 

- All chemical splashes on the skin must be immediately flushed under running water.  

 

- If the splash has happened on a large area of the body, an emergency shower must be 

used.  

 

- Contaminated clothing must be removed while flushing the body. Flushing must be 

continued for at least 15 minutes.  

 

- If the substance is known to be insoluble in water gentle cleaning of the surface with 

soap while the drenching continues will help to remove the chemical.  

 

Splashes in the eye 

 

- Eyes must be immediately flushed with copious amount of water for at least 15 

minutes.  
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- Certain chemicals like sodium hydroxide, phenol, aniline, hydrofluoric acid, etc, 

penetrates deep into the tissues.  

 

- An eye wash fountain must be used for the same.  

 

- During a chemical splash, a spasm may develop in eye lids and keep them firmly 

shut. So while flushing, the eye lids must be raised with fingers to ensure that no 

chemical remains in the space below the eye lid. 

 

- Medical attention must be sought only after thorough flushing of the eyes. Failure to 

flush the eyes can result in partial or permanent loss of vision. 

 

 

                              
 

 

Inhalation of chemical vapours 

 

- In case of exposure to toxic fumes or vapours, the person must be immediately shifted 

to an area where there is fresh air. 

 

- If the person is conscious and breathing his condition must be observed for sometime. 

 

- In case the person is not breathing Cardiopulmonary Resuscitation (CPR) must be 

started immediately by a trained person. 

 

- Medical help must be sought immediately. 

 

- In certain cases the symptoms appear late. For example, dilute hydrofluoric acid and 

phosgene gas. So the person must be provided with medical attention immediately 

even if there are no visible symptoms. 

 

 

Ingestion of chemicals 
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- If the chemical ingested is corrosive, it can result in burns in the mouth. For such 

injuries, mouth must be washed repeatedly with water. 

 

- In case the chemical has been swallowed, it must be diluted by drinking water or milk 

(one or two glasses). And the person must be shifted to hospital immediately. 

 

- Whenever the injured person is shifted to hospital, the person accompanying him 

must carry the material safety data sheet along with him or provide details of the 

chemical.  

 

- This will help in giving quick information about the chemical to the doctor treating 

the injured person and help to avoid delay. 

 

- Emergency eye wash and shower must be checked at least once in a week and the 

details of which must be displayed nearby. This will prevent contamination of water 

inside and ensure the operability in an emergency. 

 

Fire on the cloth  

 

- If a person’s clothes are on fire, the flames must be extinguished by drenching with 

water from an emergency shower.  

 

- Never run when the clothes are on fire, as this will fan the fire. Roll on the ground. 

 

 

Precautions in handling  

 
Elemental Mercury 

 

- Mercury is a silvery liquid metal that vapourises at temperatures as low as -12
0
 C. 

 

- The vapours are colourless and odourless. 

 

- Chronic poisoning can be caused by long-term exposure to low levels of mercury. 

Chronic exposure can result in personality changes, tremors, mental disturbances such 

as insomnia, irritability and indecision, fatigue, muscular weakness, weight loss, etc. 

 

- Exposure to excessive levels can permanently damage brain and kidneys, or can even 

be fatal. 

 

- Mercury has very low viscosity and droplets that fall roll and bounce when they hit 

the floor or a bench. They may be broken into very tiny droplets which will not be 

visible to an unaided eye. 
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- Vapour pressure of mercury increases rapidly with increase in temperature leading to 

increase in the release of mercury vapour. Sources of heat must be kept away. 

 

- Mercury containers must always be kept closed. 

 

- Inhalation of elemental mercury vapor is the most common route of exposure.  

 

 

Measures to control mercury vapour hazards 

 

- Mercury handling activities must be carried out in the smallest convenient space to 

simplify cleaning operations. Same must be done within a fume hood. 

 

- Personal protective equipment must be worn while handling mercury. The same must 

not be used outside the work area to prevent contamination. 

 

- Drinking or eating must be prohibited in the laboratory. 

 

- Handling of mercury must always be done in secondary containers (trays) to contain 

spill. 

 

- Mercury must not be allowed to come in contact with chemicals which are 

incompatible with it. 

 

- All containers of mercury must be properly labelled and kept in secondary containers. 

 

- Maintain Mercury Spill Kits in the lab. 

 

- Due care must be taken while handling other mercury compounds also. 

 

Hydrofluoric Acid (HF) 

 

- Hydrofluoric acid causes destructive and extremely painful burns in case of contact 

with tissue.  

 

- In case of concentrated solutions the symptoms appear immediately whereas in case 

of dilute solutions, they appear after 24 hours.   

 

- The pain will be accompanied by visible reddening of the effected tissue.  

 

- HF can produce serious tissue damage without necessarily producing pain. 

 

- HF has corrosive properties common among mineral acids, but it is unique in causing 

deep tissue damage and hypocalcemia (depletion of calcium in tissues). 
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- Exposure to vapours can cause extreme respiratory irritation and pulmonary edema 

(filling of fluids in the lungs). 

 

- If the injury is not treated immediately it can result in extensive and permanent 

damage which may involve the underlying bone. 

 

- In case of body contact or splash the contaminated clothing must be removed and the 

skin must be washed with large volumes of running water. Eye wash fountain and 

shower can be made use of for the same. 

 

- In case of skin contact the area must be washed with water for at least 15 min.  

 

- If 2.5 % calcium gluconate gel is available in the lab, the affected part must be 

flushed with water simultaneously the gel must be applied. The gel must be massaged 

liberally on the affected part continuously till medical aid is available. 

 

- In case of eye contact, eyes must be flushed continuously for 15 minutes. If irritation 

persists, flushing must be continued. 

 

- All labs using hydrofluoric acid must maintain eye wash facility. Failing to flush the 

eyes can result in loss of vision. 

 

- If the acid has penetrated below the nails, the calcium gluconate gel must be liberally 

applied over and around the nail and the area continuously massaged for at least 15 

minutes. 

 

- All HF cases must be referred to the hospital after the part is flushed with water and 

after the application of calcium gluconate gel. 

Personal Protective Equipment 

- Eye Protection - Splash goggles with face shield  

- Body Protection- Coveralls which offer whole body protection. Open toed footwear 

not to be used.  

- Gloves- Double gloves to be used (nitrile and neoprene). Gloves to be checked for 

damage before usage. 

 

- PPEs contaminated with HF must not be reused.  

Storage 
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- HF is incompatible with glass, metal and ceramic containers, to be stored in Teflon or 

polyethylene containers. 

 

- Secondary containers must be used while storing and handling HF. 

 

Note: Those who assist HF victims must be careful not to contaminate themselves and they 

must wear proper PPE. 

Butyl Lithium 

 

- Butyl Lithium compounds are highly reactive. There are three principal hazards 

associated with these compounds: corrosivity to the skin, flammability and 

pyrophoricity.  

 

- Environmental factors like high humidity and high ambient temperature increases the 

risk of pyrophoricity. 

 

- Reactions involving lithium alkyls are highly exothermic; the addition rates of 

reactions must be closely controlled and regulated. 

 

- While handling butyl lithium compounds contact with air, moisture, source of 

ignition or fuel must be avoided. 

 

- The experiment involving butyl lithium compounds must be conducted only inside a 

fume hood. 

 

- Combustible materials must be removed from the fume hood prior to the experiment. 

 

- The glassware used for the experiment must be free from moisture and oxygen (inert 

atmosphere to be used). 

 

- Handling of butyl lithium requires fire resistant lab coat and fire resistant hand 

gloves.  

 

- Eye protection and face shield must be worn.  

 

- A fire extinguisher must be kept nearby the experimental set up. 

 

- The chemical must not be handled when the person is alone in the lab or during late 

hours. 

 

 

Perchloric Acid 
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- The oxidizing power of perchloric acid increases rapidly as the concentration 

increases above 70%.  

 

- Acid of 73+% acts as a strong oxidizer at room temperature. Contact with 

combustible materials at elevated temperatures can cause fire or explosion. 

 

- Anhydrous perchloric acid is unstable at room temperature and ultimately 

decomposes spontaneously with violent explosion.  

 

- Anhydrous perchloric acid if stored for more than 10 days is likely to develop  

discoloration, and can spontaneously explode.  

 

- Anhydrous perchloric acid must only be made as required and must never be stored. 

 

      Safe handling of Perchloric acid 

 

- Handling acid on wooden floors/bench is dangerous, especially after the acid has 

dried. The wooden floor will then become sensitive to ignition by friction. 

 

- Hoods with wash down capability must be used to enable periodic removal of 

residues. 

 

- The acid must be inspected monthly, if there is any discoloration, the samples must be 

discarded. 

Reactive Chemical Hazards 

- The rate at which a reagent is added to another affects the rate at which heat is 

produced.  

 

- In an exothermic reaction, reagents must be added as slowly as possible with proper 

stirring so that they are consumed at the same rate at which they are added and heat is 

liberated slowly. 

 

- Addition of the reactants at a faster rate will involve the release of energy at a rate too 

fast to be dissipated resulting in destructive effects. 

 

- The concentration of the reagents and the reaction temperature influences the rate of 

the chemical reaction. 

 

- Highly concentrated solutions of reagents must not be used especially when 

attempting a reaction for the first time. 
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- The rate of a reaction will increase exponentially with increase in temp. Therefore 

inadequate temperature control can cause exothermic reactions to run out of control. 

 

- When planning and setting up larger scale reactions, the following factors must be 

considered: 

 Adequate control of temp, with sufficient capacity/means for cooling. 

 Proportions of reactants and concentrations of reaction components or 

mixtures. 

 Purity of materials, absence of impurities. 

 Presence of solvents or diluents. 

 Control of rates of addition. 

 Degree of agitation. 

 Control of reaction or distillation pressure. 

 Avoiding mechanical friction or shock upon unstable or sensitive substances.  

Glassware handling 

 

- Damaged glassware must not be employed in experiments as it may crack and spill 

the contents during the experiment.  

 

- Poorly assembled or unsuitable apparatus may introduce serious fire risks. 

 

- The breakage of equipment by localized overheating using direct gas flames is a 

hazard which can be easily avoided by using water baths, hot plate or heating 

mantles. 

 

- While setting up an apparatus, it is necessary to ensure that all pieces are clamped and 

supported properly. 

 

- When glass tubing has to be pushed through a rubber bung, the glass tube has to be 

lubricated with water or glycerine. 

 

- The tube must be held in a cloth or leather gloves must be worn. 

 

- The same care must be taken when withdrawing a glass tube or rod from a bung. 

 

- When glass containers have been used they must be cleaned thoroughly so that no 

traces of harmful chemicals are left behind. 

 

- Test tubes must be held properly with a test-tube holder while heating with the mouth 

of the test tube pointing away from others and oneself and the test tube must not be 

more than half full while being heated. 
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- Pipettes must not be left so that their ends protrude across the front edge of benches. 

 

 

 

Personal Hygiene 

 

- Personal cleanliness is a very important way of protecting personnel working with 

hazardous chemicals.  

 

- Wash hands before eating and drinking.  

 

- Clean contaminated clothing before wearing it again, or discard it.  

 

- Do not drink or eat in any areas where hazardous chemicals are present.  

 

- Avoid touching yourself with contaminated hands.  

 

Electrical Apparatus 

 

- The floor near electrical apparatus must be dry and equipment must not be operated 

with wet hands. 

 

- Insulated wire must be used for all electrical connections. 

 

- Electrical apparatus which produce even the slightest shock presents a potential 

danger and be disconnected and checked up immediately. 

 

- Electrical cables must never be allowed to come into contact with hot surface, which 

would burn the insulation and cause a short circuit. 

 

- Electrical plugs and switches must not be fixed near wash area or where they can 

come in contact with water. 

 

- Electrical wires or cables must not be laid along the passage, which can become a trip 

hazard and can also cause damage to the insulation. 

 

- Electrical fittings must be fixed at a height over the work bench, either against the 

wall or on rack so that accidental spillage of water on the bench cannot get to the 

electric connections. 

 

- Electrical equipment must be switched off after use. 

 

- Bare wares must not be used in sockets. Use three pin plugs. 
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- Go through the safety instructions given in the user/operating manual of the 

equipment before using the same. 

 

 

Vacuum and pressure equipment 
 

- Due care must be taken in experiments which uses high pressure or vacuum. 

 

- High pressure equipment and experimental set up must be carried out in separate 

rooms or enclosures which are strong enough to withstand the failure of the 

equipment. 

 

- A standard operating procedure (SOP) must be prepared for working with high 

pressure equipment. 

 

- Glass equipment subjected to vacuum must be taped or shielded to prevent flying 

glass pieces in case of implosion. 

 

Housekeeping 

 

- Maintaining good housekeeping in a lab helps to prevent damage of equipment and 

accidents.  

 

- Good housekeeping helps to prevent fire in labs.  

 

- A designated place must be assigned for every item in the lab and the items must be 

returned back to its place after use. 

 

- Maintain cleanliness and order at all times in the lab. 

 

- Clean up any spills and buildups of corrosives promptly and safely. 

 

- Chemical bottles must not be placed at locations from which they can fall or can be 

struck down. 

 

- Remove empty containers from the lab periodically. 

 

- Chemical bottles must be returned to the storage areas immediately after use. 

 

- In case of breakage of glass apparatus the glass pieces must be removed promptly. 
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Conclusion 

 

Ensuring safety in labs requires proper planning keeping in mind the hazards and possible 

deviations. 

 

Safety is team work and everyone working in the lab has the responsibility to perform his/her 

tasks in a manner to ensure not only his/her own safety but also of others who are working 

along with them. 

 

Familiarisation with the lab activities must not make a person complacent towards the 

dangers involved in the activities.  

 

To avert mishaps in the lab everyone has to be constantly alert and take proactive effort in 

identifying the hazards and implementing preventive actions. 

 

 

 

 

                                                        **************** 
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