


Aim of workshop

• Identify chemical hazards.

• Classification of chemical hazards.

• Safety precautions to consider while working 
in a chemistry lab. 



A chemical hazard is any substance that can 
cause a health problem when ingested or 
inhaled. 

They include toxins, dangerous chemicals, 
residue of excess chemicals used in processing 
food products.

The terms “hazard” and “risk” are frequently 
used interchangeably!



Types of chemical hazards
• Asphyxiants ; Carbon monoxide and cyanide.

• Corrosives; Sulfuric acid and sodium hydroxide.

• Irritants ; ethyl acetate and sodium carbonate.

• Flammable; Methanol, acetone, propane, and butane. Diethyl ether is 
extremely flammable and is often one of the most dangerous fire hazards 
often found in the laboratory.

• Carcinogens; Benzene, cadmium, formaldehyde, and vinyl chloride.



Routes of Exposure:

-Inhalation

-Ingestion

-Dermal absorption

-Injection



The Globally Harmonized System (GHS) is an 
internationally adopted system for the

classification and labeling of hazardous 
chemicals.





RAMP concept

R Recognize the hazards

A Assess the risks of the hazards

M Minimize the risks of the hazards

P Prepare for emergencies from 

uncontrolled hazards



R Recognize the hazards:

Read Safety Data Sheet (SDS) or Material Safety 
Data Sheet (MSDS) and chemical labels.











Incompatible compounds
“do not mix”

Incompatible chemicals are combinations of substances, usually 
in concentrated form, that react with each other

to produce very exothermic reactions that can be violent and 
explosive and/or can release toxic substances, usually as gases.”

Example ; Acetone with Hydrogen peroxide, Iodine with 
Ammonia…etc

Note: There have been many explosions from inappropriate or

inadvertent mixing of nitric acid with

organic chemicals in waste containers.





A:Assess the Risks of the Hazards

• Know what you are working with.

• Find and evaluate hazard information.

• Chemical Safety Levels (CSLs): Defined levels
of hazard (1 through 4), based on a risk
assessment conducted by a qualified
individual.



Minimal health or physical hazard from chemicals
No concentrated acids or bases, toxics, carcinogens, or teratogens. Less 
than 4 liters of flammable liquids

CSL Level 1

Low health or physical hazard from chemicals. Small amounts, less than 
1liter, of concentrated acids or bases.

CSL Level 2

Moderate chemical or physical hazard. Lab work with concentrated 
acids, bases, toxic, other high hazard chemicals, or cryogenic liquids.

CSL Level 3

High chemical or physical hazard. Work with explosives or potentially
explosive compounds, or frequent use of larger quantities of pyrophoric 
chemicals

CSL Level 4



M:Minimize the Risks of the Hazards
• Ensure that the proper concentrations are

prepared.

• Ensure that all chemical bottles are properly
labeled and stored and closed after use.

• Use the lowest concentrations and smallest
volumes possible for all chemicals.



P: Prepare for emergencies from uncontrolled 
hazards
The Occupational Safety and Health Administration (OSHA) 
guides employers to protect employees in the workplace 
from chemical hazards

o Elimination/Substitution – where the need for 
hazardous chemical usage is completely removed or an 
alternate less or non-hazardous chemical is used.

o Engineering Controls – where employers must 
implement changes that are physical to the workplace 
that helps to reduce exposure to the chemical hazard on 
the workers using or handling hazardous chemical 
substances



o Administrative and Work Practice Controls –
changing how a work task is performed or 
establishing efficient workplace policies, 
protocols, processes, and control and 
monitoring mechanisms.

o Personal Protective Equipment (PPE) – using 
PPE such as respirators, gloves, protective full-
body suits, etc., can help in reducing the 
workers’ direct contact with the hazardous 
chemical.





Dress appropriately (PPE)

No sandals, no clothes you love more than life, 
no contact lenses, and long pants are preferable 
to shorts or short skirts. Tie long hair back. Wear 
safety goggles(polycarbonate eye 
wear),breathing mask, gloves and a chemical 
and flame lab coat.



know how to use safety equipments:

-Eye wash station

- Fire Blanket

- Fire Hose

- Safety Shower

- Fire Extinguisher

- First Aid Station



Preparation for emergencies from chemical 
spills

 For a small liquid spill or splash that affects 
only a small area of skin, you should 
immediately flush the skin with flowing water 
for at least 15 minutes (30 minutes for bases).

 If skin or clothing is contaminated with larger 
spills of a liquid, you may have more serious 
consequences. You should go to the nearest 
safety shower immediately.



 If a  solid chemical spilled on skin, it is 
advisable to brush the  solid off before 
applying water.

 In case of fire a catch to body , it is important 
to lye on the floor , roll over and apply a Fire 
blanket.

 Use  Fire extinguisher in case of fire.

 Broken glasses should not handled by hand, 
use a brush and a dustpan and convert them 
to broken glass disposal container.



Aspects Important to take in 
consideration

Do not work alone in the lab. 

Consider all chemicals and specimens to be 
dangerous.

Read the label before

using the chemical.

Do not remove anything

out of the lab.

Turn off heat sources where not in use.

Do not handle broken glass with bare hand.



Wash Hands regularly.

Don't Taste or Sniff Chemicals, they are not 
food!

Eating  & Drinking is Prohibited.

Smoking is banned.

Do Not Pipette By Mouth – Ever!

Don't Dispose of Chemicals Down the Drain and 
follow the waste disposal instructions.

No Pacemakers or Metallic Implants: like in 
NMR instrument area.

 Workplace Rules Ban Horseplay Because It's 
Dangerous.



Recommendation 
 Chemical safety is an integral part of an education in chemistry.
 Safety considerations should be woven into every part of the

chemistry curriculum
 Assessing student mastery of chemical safety learning objectives

should be a component of all laboratory experiences, including
being a component of cumulative comprehensive examinations.

 Safety training should be treated as a critical component of
preparing students to be successful as chemical professionals.

 Faculty and staff who supervise students in chemistry
laboratories at all levels in higher education must themselves be
familiar with chemical safety and safe lab.

 Provide PPE for all staff and students for free.



Summery

 Running a chemistry lab is a challenge,

rules are not made to be broken and

they are made for our safety not for humiliation.

 Safety in the laboratory does not happen by
accident. It is the result of careful planning,
recognizing the inherent hazards of working in a
chemical laboratory environment, managing those
risks, and being prepared for unexpected events.



Resources

AMERICAN CHEMICAL SOCIETY Guidelines for 
Chemical Laboratory Safety.



Stay safe 
and 

Thank you


