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Objectives
Upon the completion of this module, participants will be able to:

 Outline the forms of, the classification of, and the health risks from exposure to, 
hazardous chemicals;

 Identify warning symbols and read relevant product warning labels; 

 Use an SDS (Safety Data Sheet);

 Identify types of exposure control;

 Identify requirements and best practices for the transport, storage, use, and disposal of 
hazardous substances;

 Identify emergency procedures including spill management.



Chemicals can cause serious injuries through

• Physical hazards

– Fires

– Explosions

• Health Hazards

– Burns

– Poisoning

– Irritation



Forms of Chemicals

There are 3 basic states of 
matter and most 

substances can exist in all 3 
forms.

Solid Liquid Gas

The form of a substance 
affects how a substance 

enters the body and causes 
harm.

Solids may 
be ingested

Liquids may 
be absorbed 
through the 

skin, or 
ingested, or 

injected

Gases are 
likely to be 

Inhaled



Classification of Chemical Hazards

To make it easier to identify which substances are harmful 

and to what degree, an international agreement called the 

Globally Harmonized System for Classification and 

Labeling of Chemicals (GHS) has been initiated.

Worldwide criteria for classifying chemicals 

according to their health, environmental 

and physical hazards.

Worldwide requirements for communicating 

hazard information via labeling and safety 

data sheets.



Classification of Chemical Hazards

• Explosive
• Self 

Reactive
• Organic 

Peroxide

• Flammable
• Pyrophoric
• Self reactive
• Self heating
• Organic 

Peroxide
• Contact with 

water emits 
flammable gas

• Oxidizing

• Corrosive 
(causes 
severe skin 
burns and 
eye damage 
& corrodes 
metals)

• Acute 
toxicity

• Very toxic
• Toxic

• Acute hazard 
to the 
aquatic 
environment

• Chronic 
hazard to the 
aquatic 
environment

• Gas 
under 
pressure

• Acute toxicity
• Harmful
• Skin Irritation
• Serious eye 

injury
• Respiratory 

irritation
• Skin 

sensitizer
• Narcotic

• Respiratory 
sensitizer

• Mutagen
• Carcinogen
• Reproductive 

toxicity
• Systemic target 

organ toxicity
• Aspiration hazard



Classification Chemical Hazards

Once a chemical has been classified, simple hazard and 
precautionary statements are used to give advice regarding 

appropriate precautions for the hazard.

The ILO has created a database of data sheets called 

International Chemical Safety Cards (ICIS). They provide 

essential health and safety information on chemicals in a 

clear and concise way.

Hazard Statements Precautionary Statements

Heating may cause an explosion Keep out of reach of children

Causes eye irritation Use only outdoors or in well-ventilated 
areas

Toxic to aquatic life Protect from sunlight

http://www.ilo.org/dyn/icsc/showcard.display?p_lang=en&p_card_id=0695
http://www.ilo.org/dyn/icsc/showcard.display?p_lang=en&p_card_id=0695


Hazard Information, Labeling & Safety Data Sheets

• Communicating hazard information via labeling and safety data sheets 
is the second requirement of the Globally Harmonized System for 
Classification and Labeling of Chemicals (GHS).

• Suppliers of chemicals should ensure they are packaged safely and the 
customers are informed about the hazards and how to use the 
chemicals safely.

Packaging for chemicals has several requirements. It should:

Prevent the 
chemical from 

escaping

Be unaffected by 
the chemical

Be strong 
enough to 
withstand 

normal handling.



The label would tell you

– What is in the container

– What are the hazards
• Health

• Fire

• Reactivity

– Special instructions

– How to protect yourself

– Basic first aid

Packaging Label





Safety Data Sheet



Assessment of Health Risks



Health Effects of Chemicals 

• Acute (immediate or fast action)

– Drinking poison

– Burns

– Sudden illness

• Chronic (long time exposure)

– Smoking cigarettes

– Cancer

– Reproductive problems



Health Effects of Chemicals (Exercise) 

Read the statement to identify the different characteristics of 

acute and chronic toxicity.

Caused by repeated low exposure over time

Caused by sudden or high dose short term 
exposure

Effects Usually appear many years after exposure

Chronic

Acute

Chronic

Effects Usually appear minutes or hours after 
exposure

Acute

Effects are usually temporaryAcute

Effects are usually irreversibleChronic



Control Measures



Principles of Good Control Practice
When it comes to working with hazardous chemicals, good 

practice should be based on this very simple hierarchy:

Prevent exposure to 
substances hazardous 

to health.

Where prevention is not 
reasonably practicable 

adequate controls
should be implemented.

A combination of controls will 

often be necessary to protect 

the health of employees 

working with, or near, 

hazardous chemicals.

Priority should be 

given to controls 

that contain or 

minimize the 

release or spread 

of hazardous 

substances in the 

workplace.



Hierarchies of Control

Eliminate

Reduce

Isolate 

Control

Safe Systems of Work

Personal Protective Equipment



Eliminate the Hazard
The use or production of hazardous substances may be eliminated by:

• Changing the method of work so that the operation giving rise to the exposure is 

no longer necessary.

• Modifying a process to eliminate the production of a hazardous by-product or 

waste product.

• Substituting a hazardous substance with a non-hazardous substance which 

presents no risk to health, wherever reasonably practicable.



Reduce Exposure or Risk
Where it is necessary to use a hazardous substance, efforts should be made to 

significantly reduce exposure and risks to employees’ health by substituting the 

hazardous substance with:

an alternative less hazardous substance

a different form of the same substance

... or by substituting the process used with a different process



Isolate People From The Hazard
When a hazardous substance has to be used, people should be isolated 

from the hazard by, wherever possible, enclosing the process so that the 

product does not escape. This includes:

Totally enclosed process and handling systems

Plant or process changes to minimize the generation of hazardous 

substances and to contain hazardous substances within the plant.

E.g. When using certain chemicals then a 

fume hood can isolate the hazard from the 

person.



Personal Protective Equipment

• PPE does nothing to prevent an accident 

from happening. It also does nothing until the 

accident has happened, in which case it 

simply provides a protective barrier to reduce 

harmful consequences.

• The effectiveness of PPE depends upon the 

wearer using it properly. Should the PPE fail 

the wearer is exposed to harm.

• PPE is very much the last line of defense in 

the hierarchy of control.



Types of PPEs



Your eye sight is priceless

Eye Protection



Types of Eye Protection 

• Non-Prescription safety glasses. 

• Prescription safety glasses.
• Employees that wear prescription (Rx) lenses can use non-

prescription eye protection  worn over prescription lenses as 
long as it does not compromise the fit of either piece of 
eyewear.

• All eye protection must be ANSI Z87 approved.



Types of Eye Protection 
• Goggles

 Chemical 
 Laser

• Chemical goggles protect your eyes, eye sockets, and the 
facial area immediately surrounding the eyes from impact, 
dust, and splashes.

• Chemical goggles are generally stronger than safety glasses 
and are used for higher impact, particle and chemical splash 
protection.

• Laser goggles protect the eyes from harmful light.

• All eye protection must be ANSI Z87 approved.



Face PPE

• Needed when work presents the potential of 
causing facial injury from physical, chemical, or 
radiation agents.

• Examples of hazards:

• Contents under pressure

• Splash hazard

• Flying objects / particles

• Safety goggles or goggles must always be worn 
under a face shield.



Face PPE

• Once goggles are in place, position face 

shield over face and secure on brow with 

headband. 

• Adjust to fit comfortably.



Proper Fit Use of Eye PPE’s

• All eye and face protection must

– Be adequate for the hazard

– Fit snugly

– Not interfere with your movements

– Be durable, easy to clean and disinfect

– Be Kept in good shape



Hand Protection



Hand Hazard Categories

• Chemical, e.g., irritants, allergens corrosives, dermal 
toxins systemic toxins, cancer causing agents.

• Physical, e.g., trauma producing, thermal hazards 
(hot/cold), fire, vibration, radiation.

• Biological, e.g., human, animal, or environmental 
pathogens.



Gloves & Protective Clothing
factors to consider

• Degradation

– Harmful change in one or more physical properties of a 
protective material when subjected to a chemical

• Penetration

– The flow of chemicals through closures, zippers, seams, 

pinholes, etc.

• Permeation

– Movement of a chemical through a protective material



Factors to Consider (continued)

• Permeation rate
– The amount (mass) of chemical per 

unit time for an area of material once 
steady state has been achieved.  Units 
are usually expressed as mg of 
chemical per square meter of 
material per minute (or second).

– Permeation tests are usually 
conducted for up to 8 hours. If no 
breakthrough, usually expressed as 
BT> 480 min.

• Breakthrough time
• Time for a chemical to pass through a 

protective material



Gloves Selection
• Chemical toxicity

• Permeation parameters for 
chemical/glove

• Nature of exposure

• Physical factors associated 
with job

– Cut resistance and tearing

– Manual dexterity and 
flexibility

– Temperature extremes

• Cost



General Guidance on Protective Gloves 

for Work with Chemicals

Selection Key:

Type of Chemical Natural 
Rubber

Nitrile Neoprene PVC Butyl Viton

Water miscible 
substances, weak 
acids/alkalis

X X X X

Oils X

Chlorinated
Hydrocarbons

X

Aromatic Solvents X

Aliphatic solvents X X

Strong acids X

Strong alkalis X

PCBs X



Gloves Selection -Useful Websites

Selection Key:

Best Manufacturing Company

(http://www.showabestglove.com/site/chemrest/default.aspx) 

Ansell's SpecWare (http://www.ansellpro.com/specware/ )

Mapa Professional (http://www.mapa-pro.com/advanced-safety-

glove-finder.html )

Honeywell

(http://www.honeywellsafety.com/USA/Product_Catalog/Gloves.as

px) 

Microflex

(http://www.microflex.com/Products/Wizard.aspx#Wizard) 

http://www.showabestglove.com/site/chemrest/default.aspx
http://www.showabestglove.com/site/chemrest/default.aspx
http://www.ansellpro.com/specware/
http://www.ansellpro.com/specware/
http://www.mapa-pro.com/advanced-safety-glove-finder.html
http://www.mapa-pro.com/advanced-safety-glove-finder.html
http://www.honeywellsafety.com/USA/Product_Catalog/Gloves.aspx
http://www.honeywellsafety.com/USA/Product_Catalog/Gloves.aspx
http://www.microflex.com/Products/Wizard.aspx
http://www.microflex.com/Products/Wizard.aspx


DEMONSTRATION 
Wearing & Removing Gloves



Removing Gloves



Foot Protection



Feet PPE

• Needed when work presents hazards that 

have potential to cause a foot injury: 

• Examples of hazards:

• Falling objects

• Rolling objects

• Piercing/cutting injuries

• Electrical work

• Chemical exposure



Types of Foot Protection

• In laboratories closed shoes should be used.

• In specific cases, chemical resistant shoes 
might be used.



Body Protection



Body PPE
• Needed when work presents a potential for 

contamination or injury to other parts of the body 
such as legs, arms, back, chest. 

• Examples of hazards:
• Heat
• Splashes
• Hot/cold metals and liquids
• Impacts
• Sharp objects
• Chemicals 
• Radiation



Types of Body Protection
• Laboratory coats

• Laboratory gowns

• Laboratory aprons

• Coveralls



Respiratory Protection



Respiratory Protection

OSHA’s general policy on respirator use:

• Where engineering or administrative controls are not 
feasible or insufficient

• During the time when engineering or administrative 
controls are being implemented (depending on the 
TLV)

• For emergency response situations



Types of Respirators
Air-purifying respirators

• Filters (for particulates)

• Cartridges (for gases or vapors) - may have filters, too

• Canisters (used with “gas masks”, large capacity)

• Oxygen must be > 19.5%

Atmosphere supplying respirators

• SCBA’s

• Supplied air respirators  

• Combinations of SCBA’s and SAR’s



Air Purifying Respirators

• capture particles in the air, 
such as dusts, mists, and 
fumes

• do not protect against 
gases or vapors

• generally become more 
effective as particles 
accumulate on the filter 
and plug spaces between 
the fibers

• filters should be replaced 
when user finds it difficult 
to breath through them

• used in atmospheres that 
contain hazards of both 
particulates and gases

• have both particulate 
filters and gas/vapor 
filters

• may be heavier 

• Used only for protection 
against specific hazardous 
gases and vapors

• use chemical filters (called 
cartridges or canisters) to 
remove dangerous gases or 
vapors

• do not protect against 
airborne particles

• provide protection only as 
long as the filter's absorbing 
capacity is not depleted

Particulate respirators Combination respirators Gas & vapor respirators



Particulate Filters
• 3 levels of filter efficiency:

– 95 % (called “95”)

– 99 % (called “99”)

– 99.97 % (called “100”)

• 3 categories of resistance to filter 
efficiency degradation:

– N  (Not resistant to oil)

– R  (Resistant to oil)

– P  (oil Proof)

Choose filter 
efficiency (95%, 
99%, 99.97%)

Does the 
aerosol contain 

oil?

Will the filter 
be used for 
more than 8 

hrs?

Use P-series 
filters

Use R-series or 
P-series filters

Use N-series or 
R-series or P-
series filters

No
Yes/

unknown

NoYes



Service Life of Cartridges or Canisters

Depends on:
– Quality and amount of absorbent

– Packing uniformity and density

– Exposure conditions, breathing rate

– Relative humidity

– Temperature

– Contaminant concentration

– Affinity of the gas or vapor for the absorbent

– Presence of other gases and vapors



Air Purifying Respirators

• makes use of a hose to deliver 
clean, safe air from a 
stationary source of 
compressed air 

• provides clean air for long 
periods of time and are light 
weight for the user 

• limits the range of user-
mobility and may fail due to 
hose damage 

• used when extended work 
periods are required in 
atmospheres that are not
immediately dangerous to life 
and health (IDLH) 

• have an auxiliary self-
contained air supply that can 
be used if the primary supply 
fails 

• the self-contained portion can 
be small since it only needs to 
supply enough air for escape 

• can be used for entry into 
confined spaces

• used when extended work 
periods are required in 
atmospheres that are or may 
be immediately dangerous to 
life and health (IDLH) 

• consists of a wearable, clean-
air supply pack 

• do not restrict movement with 
a hose connection 

• the closed-circuit type can 
provide air up to 4 hours

• the open-circuit type only 
provide air for 30 - 60 minutes 

• used when there is a short-
time need to enter and escape 
from atmospheres which are 
or may be immediately 
dangerous to life and health 
(IDLH)

Air line respirators Combination respirators Self contained breathing 
apparatus



Not Everyone Can Wear A Respirator

• A respirator can not be worn with:

– Contact lenses

– Glasses with temple pieces

– A beard, mustache, or sideburns

• A respirator can not be worn if you have:

– Breathing problems, asthma

– Heart condition

– Claustrophobia

– Heat sensitive



Fit Testing
• Even a tiny gap between the respirator and your face 

could let in the contaminated air

• A respirator must fit well or it will not work

• Fit testing:

Qualitative
Relies on wearer’s
subjective response
to taste, odor or
irritation

Quantitative: 
Computerized means of
detecting face seal leakage



Care and Maintenance of PPEs

• Check prior to each use for cuts, cracks or discoloration.

• Replace as necessary.

• Discard single use PPEs after use. 

• PPE must be kept clean and sanitary. Clean PPE with mild soap 
and water. Some PPE may require special cleaning, in these cases 
use the manufacturer’s recommendations.

• If PPE is contaminated and cannot be decontaminated safely, it 
may need to be disposed of in a special manner to protect other 
employees from exposure to the hazard. 

• PPE shall be stored in such a way that it will not become 
contaminated such as plastic bags, lockers, closet, drawers.



Safe Management of 

Chemicals



Chemicals’ Management

Storage Transportation Handling

Emergency 
responseDisposal



STORAGE OF CHEMICALS



• There must be an inventory list of hazardous 

chemicals used in the lab.

• Chemical containers must be labeled with a 

minimum of chemical name, hazard warnings and 

target organs.

• Containers shall be dated when received and 

opened.

• Accompanying material safety data sheets must be 

kept.

Chemical Storage- Requirements



Chemical Storage

• Segregate chemicals by hazard class or 

compatibility.

• Be aware of special storage conditions such as 

temperature, relative humidity or limited shelf life.



• When refrigerating flammables, only use 
refrigerators specifically designed for flammable 
materials.

• Do not store food in chemical storage 
refrigerators.

• Label chemical storage refrigerators with the 
following:

• No Food – Chemical Storage Only

Chemical Storage



• Avoid storing liquid chemicals above eye level.

• Avoid storing chemicals in aisle ways.

• Avoid storing chemicals in fume hoods or on 
counter tops.

• Avoid storing chemicals near sources of heat or in 
direct sunshine.

Chemical Storage



TRANSPORTATION OF 

CHEMICALS



• If chemicals are transferred to a second container, make 

sure the new container is labeled with the chemical name.

• Use secondary containers, with handles, made of rubber, 

plastic or metal.

• Secondary containers should be large enough to contain all 

of the chemical contents.  

Transporting Chemicals



• Make sure the pathway is clear of obstructions and tripping 

hazards.

• Plan ahead for spills.

• Transport only the quantity needed to complete the 

experiment.

• Use sturdy carts when transporting heavy containers or 

transporting over long distances.

Transporting Chemicals



CHEMICAL HANDLING



Proper Lab Attire
• Wear proper PPEs. Always check the SDS to find out what protective equipment you 

will need.

• Always wear appropriate eye protection (i.e., chemical splash goggles) in the 
laboratory.

• Wear disposable gloves, as provided in the laboratory, when handling hazardous 
materials. 

• Remove the gloves before exiting the laboratory.

• Wear a full-length, long-sleeved laboratory coat or chemical-resistant apron.

• Avoid wearing shirts exposing the torso, shorts, or short skirts; long pants that 
completely cover the legs are preferable.

• Wear shoes that adequately cover the whole foot.

• Secure long hair and loose clothing (especially loose long sleeves, neck ties, or scarves).

• Remove jewelry (especially dangling jewelry). 

• Synthetic finger nails are not recommended in the laboratory; they are made of 
extremely flammable polymers that can burn to completion and are not easily 
extinguished.



Chemical Manipulation
• Use the appropriate equipment, such as funnels, beakers and spatulas when 

transferring chemicals.

• Coats, bags, and other personal items must be stored in designated areas, not on the 
bench tops or in the aisle ways.

• Use the buddy system when working with hazardous materials.

• Hold containers away from the body when transferring a chemical or solution from one 
container to another.

• Use a hot water bath to heat flammable liquids. Never heat directly with a flame.

• Never touch, taste, or smell any reagents.

• Never fill a pipette using mouth suction. Always use a pipetting device.



• No drinking or eating in the lab

• Wash hands before eating or drinking

• Clean your tools and equipment after being exposed to hazardous 
chemicals

• Do not apply make-up in the lab

• Know who to contact in case of an emergency.

Chemical Manipulation



• Be familiar with chemical properties and products of chemical 
reactions.

• Be prepared for chemical spills and clean up spills immediately.

• If you transfer chemicals from their original containers, label 
chemical containers as to the contents, concentration, hazard, 
date, and your initials. 

• Follow manufacturer’s instructions for chemicals and equipment

• Follow your departmental procedures on all jobs, do not take 
short cuts

Chemical Manipulation



• Using chemical fume hoods to control 
exposure during the experiment.

• Having disposal containers ready ahead of 
time.

Safely Handling Chemicals



• User should verify that the fume hood is working.

• If the fume hood is not working, the supervisor should be 
informed.

• Equipment should be set up  at least 6” (15 cm) into hood.

• The hood should be operated at the proper sash height.

• Pedestrian traffic in front of hoods should be reduced. 

• Head should never be placed inside the hood.

• The sash should be kept closed when not in use.

• Hoods should not be used for chemical storage.

• Hoods should be cleaned up after use.

Chemical Manipulation- Fume Hoods



EMERGENCY RESPONSE



In Case of Personal Contamination (Eyes)

• Don’t rub the eyes.

• Hold eyelids open and flush with water for 15 minutes.

• Be careful not to contaminate the other eye.

• Get medical attention promptly. Transport to Emergency 
Department.



In Case of Personal Contamination (Skin)

• Flush area with lukewarm water for 15 minutes.

• Remove clothing and jewelry from burn area.

• Get medical attention promptly. Transport to 

Emergency Department. 



In Case of Personal Contamination (Inhalation of 
smoke, vapor or fumes)

• Anyone overcome with smoke or chemical vapors or 
fumes should be removed to uncontaminated air and 
treated for shock. 

• Do not enter the area if you expect that a life 
threatening condition still exists.

• If CPR certified, follow standard CPR protocols. 

• Get medical attention promptly. Transport to 

Emergency Department. 



In Case of Personal Contamination (Ingestion of 
chemicals)

• Induce vomiting only if told to do so by Professional 
medical attendant.

• Get medical attention promptly. Transport to Emergency 

Department. 



Chemical Spill Cleanup

If you are unsure about the danger of the material or for spills more 
than 0.5 liters:  

• Do not approach the spill and avoid contact with the material. 

• Leave the spill area to avoid breathing gases, fumes or smoke that 
may be generated. Vapors may be harmful even if there is no odor. 

• From a safe location call EHSRM ext. 2360/2345 (during working 
hours) or the Protection Office ext. 2400 (24 hours/day), describe 
the nature of the emergency. 

• Stay in a safe area near the vicinity so that you can assist 
emergency response personnel. 



Chemical Spill Cleanup

If the user is familiar with the spilled material, trained in 

spill response, and the spill is less than 0.5 liters: 

• Alert people in immediate area of spill. 

• Increase ventilation in area of spill (open windows, turn 

on hoods).

• Refer to MSDS for specific instruction related to the 

chemical. 

• Wear personal protective equipment, including safety 

goggles, gloves and long-sleeve lab coat. 

• Avoid breathing vapors from spill. 

• Remove ignition sources/reactive materials

• Keep spilled materials out of drains and water supplies

• Try to stop any leaks



Chemical Spill Cleanup

Use absorbent 
material to keep 

the 
contamination 
from spreading 

or entering 
drains. 

Working from 
the outside-in to 

absorb the 
spilled material 

and using a 
shovel or dust 
pan place the 

spilled material 
inside a plastic 

bag or 
container. 

Place everything 
involved 

(towels, pads, 
containers, 

glassware, PPE, 
etc) in a plastic 

bag.

Place the bag in 
a second bag. 
Remove your 

PPEs and place 
them in the 

second bag and 
close it tightly.

Label the 
bag with 

chemical’s 
name, amount 
of spill, date, 
your name & 
department’s 

name. Keep the 
bag to be 

collected by  
EHSRM

Fill in an 
incident report



SAFE HANDLING & STORAGE OF 
WASTE



Disposal of Chemical Waste

• If you have chemicals that need disposal, a hazardous 

chemicals waste disposal form should be filled out and sent 

to the EHSRM department.

• The EHSRM team will arrange for hazardous chemicals 

waste pickup and disposal.



Chemical Waste

First, verify that all chemicals meet the following conditions:

• A Hazardous Waste label is affixed to all containers. 

• Containers have all components listed and include full chemical names

(Chemical formulae, abbreviations and generic names are 

UNACCEPTABLE).

• Container is compatible with its contents and is properly closed.

• No radioactive materials are present in the waste container.

• All containers must be in good condition and not leaking. 

• Containers must be clean, without chemical residue on the outside, leak 

proof, and have an appropriate lid to secure the contents of the 

container. 



Waste Classification & Segregation



Waste Packing



Drum Loading



Chemical Waste Disposal



Questions? 




