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Introduction to Laboratory Safety



Personal Protective Equipment (PPE)

Wear appropriate eye protection
Ensure proper use of safety goggles to protect against chemical splashes.

Use gloves
Select gloves suitable for handling specific chemicals to prevent skin exposure.

Lab coats and closed shoes
Wear lab coats and closed-toe shoes to minimize skin exposure and provide additional 

protection.



Laboratory Signage and Warnings

Clear labeling of hazards (e.g., flammable, corrosive, toxic) ensures awareness of 

substances being handled, helping prevent accidents during experiments.

Hazard symbols

Posted warning signs, such as “No Open Flames” or “Caution: Corrosive,” inform users 

of specific risks in designated lab zones.

Safety instructions

Emergency exit signs and labeled pathways guide individuals to safe exits during incidents 

like fires or chemical spills.

Pathway markings



Emergency Equipment

Safety showers
Used to rinse large chemical spills on clothing or skin, these showers provide 

immediate protection by neutralizing and removing hazardous substances.

Eye wash stations

Fire extinguishers

Essential for flushing eyes exposed to chemical splashes, providing a steady flow of 

water to prevent further damage to eye tissue.

Vital for quickly addressing small fires, they must be appropriately labeled (e.g., for 

electrical, chemical, or grease fires) and easily accessible.
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Preparation Before Starting 

Experiments



Reviewing Experimental Procedures

Examine steps

Familiarize yourself thoroughly with 

each step of the procedure to avoid 

mistakes.

Understand objectives

Ensure a clear understanding of the 

experiment’s purpose and aims.

Identify safety measures

Recognize potential hazards and 

prepare appropriate precautions.



Reviewing Experimental Procedures

Gather all required instruments 

and equipment before 

beginning.

Organize tools Verify reagents Maintain backups

Ensure the availability and 

quality of chemicals needed for 

the experiment.

Stock additional quantities of 

critical materials to address any 

unforeseen requirements.



Clean and organize the workspace to create a safe working 

environment.

Ensure cleanliness

Confirm the proper functioning and calibration of laboratory 

instruments.

Inspect equipment

Label and position chemicals systematically for ease of access 

during experimentation.

Arrange reagents

Reviewing Experimental Procedures



Chemical Labeling and Storage

Hazard 

identification

Labels should include hazard 

symbols and safety 

information to guide proper 

handling and storage 

practices.

Organized 

storage

Ensuring chemicals are stored 

according to compatibility 

(e.g., separating acids and 

bases) reduces the risk of 

reactions and contamination.

Clear labeling

Properly labeled chemical 

containers provide critical 

information, such as content, 

concentration, and date of 

preparation, preventing 

misuse or dangerous mix-ups.



Risk Assessment

01 Evaluating potential dangers (e.g., flammability, toxicity) associated with chemicals and equipment 

reduces unforeseen accidents.

Hazard identification

02 Planning mitigation strategies, such as having spill kits and first aid readily available, ensures quick 

response to emergencies.

Preventive measures

03 Understanding proper usage of safety equipment (e.g., eyewash stations, fire extinguishers) equips 

individuals to handle incidents effectively.

Training awareness
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Handling Glassware and 

Equipment



Inspection of Glassware

Carefully inspect glassware for cracks, chips, or weak spots 

before use, as these can cause breakage and accidents during 

experiments.

Damage check

Hold glassware up to light or run fingers along the edges to 

identify imperfections that might compromise functionality.

Structural integrity
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Proper Handling of Equipment

Secure grip

Safe usage

Always handle glassware using both hands when possible, and 

support the base to reduce the risk of dropping fragile items.

Operate equipment like burners or centrifuges following 

manufacturer guidelines to avoid overheating, misalignment, or 

injury.



Cleaning and Storage

Wash glassware 

immediately after use, 

using appropriate 

detergents to remove 

chemical residues that may 

cause contamination.

Thorough cleaning

Store clean glassware and 

equipment in designated 

areas, ensuring items are 

not stacked improperly to 

prevent damage or tipping.

Safe storage
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Measuring and Mixing Chemicals



Proper Measurement Techniques

Follow safety procedures

Ensure accuracy

Avoid overhandling chemicals and clean measuring equipment 

before use.  

Use calibrated instruments such as pipettes, 

burettes, or digital scales to achieve precise 

measurements.  

Wear appropriate protective gear and measure chemicals in a 

ventilated area to minimize risks.
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Safe Mixing Practices

Gradual combination

Proper tools

Controlled environment

Add substances slowly and in portions to prevent sudden 

reactions, splashes, or excess heat generation.

Always mix chemicals in controlled setups, such as under a fume 

hood, to manage fumes or volatile reactions safely.

Use appropriate mixing apparatus like stirring rods, magnetic 

stirrers, or mechanical agitators to ensure homogeneity without 

undue risk.



Use separate tools for different 

chemicals and ensure all glassware 

is thoroughly cleaned before 

proceeding with new mixtures.

Dedicated 

equipment

Avoiding Contamination

Label all containers and solutions 

clearly to avoid accidentally 

introducing unwanted substances 

into experiments.

Labeling

Keep reagent bottles closed when 

not in use to avoid airborne 

contaminants or accidental mixing 

of incompatible chemicals.

Minimizing 

exposure
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Disposal of Laboratory Waste



Segregating Waste

Chemical waste

Separate acidic, basic, organic, and 

inorganic waste to prevent reactions or 

contamination.

Solid waste

Categorize solid laboratory waste such 

as glass, plastics, and materials for 

proper recycling or disposal.

Biological waste

Isolate biological materials like tissue 

samples or cultures for sterilization 

before disposal.



Quickly contain the spill by using absorbent 

materials, ensuring it does not spread to 

larger areas.

Immediate action

Use dedicated chemical spill kits tailored to 

the type of spill (e.g., acidic, solvent, or 

mercury) for effective and safe cleanup.

Spill kits

Wear proper personal protective equipment 

(PPE), such as gloves, goggles, and lab coats, 

to minimize exposure risks during cleanup.

Protective equipment01
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Handling Spills

Document the spill details and report it to 

the laboratory supervisor or safety officer as 

required.

Incident reporting04



Waste Disposal Protocols

Institutional compliance

Adhere to laboratory-specific waste management policies that align with regional and national regulations.

Proper disposal

Use designated disposal containers for specific waste types, such as sharps for biohazardous items or separate 

bins for organic solvents.

Regular audits

Conduct periodic inspections to ensure waste is disposed of correctly and does not accumulate beyond safe 

storage limits.

Professional services

For hazardous waste, engage licensed disposal contractors experienced in chemical waste management to 

ensure safety and compliance.
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Conducting Experiments Safely



Avoiding Distractions

Ensuring all personal items and 

unrelated materials are kept outside 

the workspace helps minimize risks of 

accidents caused by inattentiveness.

Focus maintenance

Clear and concise communication with 

lab partners avoids confusion and 

ensures everyone is aware of their role 

and actions.

Communication clarity

Limiting the use of mobile phones or 

other distracting gadgets prevents 

mishandling of equipment or 

chemicals.

Device restrictions



Working with Volatile Substances

Ventilation protocols

Always conduct experiments involving volatile chemicals under fume hoods to 

prevent inhalation of harmful vapors.

Proper storage

Keep volatile substances tightly sealed in appropriate containers when not in 

use to avoid unnecessary evaporation or exposure.

Handling precautions

Use gloves, goggles, and other personal protective equipment (PPE) to minimize 

contact risks and reduce exposure hazards.



Monitoring Reactions

Ensure that all safety and monitoring equipment (like thermometers or pressure gauges) are 

functioning properly before proceeding with the experiment.

Equipment readiness

Continuously observe the reaction process, noting changes in color, temperature, or gas evolution to 

spot potential deviations or hazards.

Observation consistency

Be prepared with emergency response tools (e.g., fire extinguishers, spill kits) to handle unpredictable 

reaction anomalies effectively.

Contingency measures
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Emergency Procedures



Fire Safety

Extinguishing tools

Use appropriate fire extinguishers (e.g., CO2 for electrical fires, foam for chemical fires) or fire 

blankets to smother flames quickly and safely.

03
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Emergency contact

Alert lab supervisors and call emergency services immediately to ensure swift action to contain 

the fire.

Evacuation

If the fire spreads beyond control, prioritize personal safety by activating alarms and 

evacuating the area following designated exit routes.



Chemical Spills on Skin or Eyes

Skin exposure
Rinse the affected area with running water for at least 15-20 minutes to dilute and 

remove the chemical, and remove any contaminated clothing.

Eye contact
Flush eyes with clean, lukewarm water using an eyewash station for at least 15 minutes, 

keeping eyelids open to ensure proper rinsing.

Medical evaluation
Seek immediate medical attention if the chemical is toxic or symptoms persist, providing 

safety data sheets (SDS) for accurate treatment.



Evacuation Protocols

Step-by-step guidance

Follow marked evacuation routes, avoiding areas of potential chemical or fire hazards, and 

assist others if safely possible.

03
Assembly

Assemble at the designated emergency meeting point for a headcount, and do not re-enter 

the lab until authorized by emergency personnel.

02

01
Alarm activation

Immediately activate the nearest alarm to notify all personnel of the emergency and initiate 

evacuation procedures.
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Documentation and Reporting



Keeping a Lab Notebook

Accuracy

Record experimental procedures,

observations, and results in real

time to ensure precision and

reproducibility of results.

01 Organization

Use structured formatting with

clear headings, dates, and labeled

sections for easy reference and

comprehension.

Permanence

Maintain a bound notebook with

no loose pages and use indelible

ink to preserve data integrity and

authenticity.

Detail

Include all relevant information,

such as equipment settings,

sample identifiers, and deviations

from the planned procedure, to

provide complete context.

02
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Incident Reporting

Promptly report all 

incidents, including spills, 

injuries, or equipment 

malfunctions, to 

supervisors for prompt 

action and prevention of 

recurrence.

Transparency

Provide detailed accounts 

of the event, including 

time, location, people 

involved, and any 

contributing factors, to 

ensure comprehensive 

records.

Documentatio
n

Use incident reports to 

identify underlying causes, 

trends, or weaknesses in 

safety protocols to 

implement necessary 

improvements.

Analysis

Adhere to institutional 

and legal requirements for 

incident reporting to 

uphold safety standards 

and avoid liability.

Compliance



Data Analysis and Presentation

Organization
Arrange data systematically using tables, charts, or 

graphs to enhance clarity and highlight key findings.

01

Precision
Ensure all calculations are accurate and include error 

analysis to validate results and account for 

uncertainties.

02

Interpretation
Provide context and insights into the data by comparing 

it with existing literature, theoretical expectations, or 

experimental controls.

03

Accessibility
Prepare reports or visual aids that are clear, concise, 

and easy to understand for a diverse audience, including 

peers and supervisors.

04
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Ethical Conduct in the Laboratory



Ensure efficient usage of chemicals and materials, reducing unnecessary consumption.

Fair Usage of Resources

Minimize resource wastage

Promote equitable access to laboratory tools and instruments among all members.

Share equipment responsibly

Obtain resources through approved channels, ensuring compliance with safety and 

ethical standards.

Adhere to procurement guidelines



Data integrity
Record observations and results accurately without fabrication or 

manipulation, upholding scientific credibility.

Citation ethics

Collaboration boundaries

Academic Honesty

Acknowledge all sources of information, ensuring proper credit for work 

referenced in reports or papers.

Share and discuss ideas openly, but produce individual work when 

required to avoid plagiarism.



Respecting Collaborators

Teamwork

Communicate effectively with lab 

partners, delegate tasks fairly, and 

value each member's input for 

collaborative success.

Conflict resolution

Address misunderstandings 

professionally, fostering a positive 

and inclusive laboratory 

environment.

Supportive behavior

Be patient and help colleagues 

resolve challenges, reinforcing a 

cooperative learning atmosphere.



Thank you


