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Unit 1: Safety in the 
Laboratory
1. Safety Equipment & Common Lab Rules
2. The Five Chemical Hazards
3. Hazard & WHMIS symbols
4. Accidents & Accident Prevention

Chemistry 11
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 Safety in the Chemistry Lab
• Fire escape route
• Fire alarms
• Fire extinguishers
• Fire blanket
• Gas outlets
• Main gas shutoff
• Eyewash
• Fume Hood

• Safety shower
• Safety goggles
• Aprons
• Spill kits
• Buffer solution
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2. The Five Chemical Hazards

• 1.  FLAMMABLES

• 2.  CORROSIVES

• 3.  REACTIVES

• 4.  OXIDIZERS

• 5.  POISONS
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1.  Flammables
• burn or explode
• Gases (e.g. H2) and volatile liquids

 (e.g. alcohols) are flammable
• Three conditions are necessary for 
combustion:

•                 fuel       oxygen

        ignition source

• Remove any one of these to extinguish fire
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• Fire extinguisher (5 lbs)
•      - Type ABC (dry chemical)
•      - A is common materials such as wood/paper
•      - B is flammable liquids & C is electrical
•      -  Baking soda (NaHCO3) pressurized with   

CO2 gas
•      -  Duration 20 seconds (small ones 10 sec) 
•      -  Use 4 m back from flames to start then 

approach slowly
•      -  Aim at base of flame
•      -  smothers fire (lack of oxygen)             
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• DANGERS:
•      - can freeze flesh
•      - powder can get into eyes and lungs

http://www.youtube.com/watch?v=jQetHlv4y­8

http://www.youtube.com/watch?v=jqethlv4y-8
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• Fire Blanket
•      -  made from fibreglass
•      -  used mainly on people, but may be   

used on small fires to smother
•      -  wrap, drop, and roll

http://www.youtube.com/watch?v=Ko9iUJ9Hz50

http://www.youtube.com/watch?v=ko9iuj9hz50
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• Burning metals
•      - some metals burn when in powder form
•      - used for colour in fireworks
•    - iron, magnesium, copper

http://www.youtube.com/watch?v=vltFchuGi0Y

http://www.youtube.com/watch?v=vltfchugi0y
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Assignment / Homework:
• Read Heath Lab Manual, p. vi – vii
• Read Hebden pages 1-8
• Make a SAFETY MAP of the classroom 

and adjoining hallway.  The map should be 
done clearly and accurately (use a ruler).

• map must include a legend with: fire escape route, fire 
alarm, fire extinguisher, fire blanket, main gas valve, other 
gas valves, emergency shower, eyewash station, safety 
glasses, fume hood, aprons, spill kits, buffer solution, sinks, 

first aid kit (15 items total)
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2.  Corrosives
• Includes acids and bases
• Destroy living tissue by “burning”
•  e.g. 2 H2SO4 + 2 C6H12O6 -->
•      12 C + 2 SO3 + 14 H2O + heat energy
• Dilution procedure:
•      - always add acid to water so that any 

splashing is just water



17

• Caps for concentrated acids are colour coded
•  - hydrochloric (HCl) - blue
•  - sulphuric (H2SO4) - yellow
•  - nitric (HNO3) - red
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• Eyewash fountain
•  - use for at least 5 minutes 
•  - contact lenses must be removed if 

   glass or chemicals in the eye

•  Safety Glasses
•  - MUST be worn during labs
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• Neutralizing Solutions
•  - use Spill-X on counter
•  - use ‘buffer’ solution on skin
• Acetic acid + sodium acetate solution
• You'll learn about buffers in Chemistry 12
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3. Reactives

• React readily together releasing large 
amounts of heat energy
• E.g.  Potassium + water

 (potassium is pyrophoric – it reacts with 
water, therefore it must be stored in 
mineral oil)

• 2 K + 2 H2O  --->  2 KOH + H2 + energy

http://www.youtube.com/watch?v=vJslbQiYrYY

http://www.youtube.com/watch?v=vjslbqiyryy
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4.  Oxidizers

• Release large quantities of O2, especially if 
heated

• E.g.  Nitrates (KNO3)
•    Chlorates (NaClO3)

http://www.youtube.com/watch?v=bXScgXleLX8

http://www.youtube.com/watch?v=bxscgxlelx8
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5.  Poisons

• Classified into three major groups
•  A)  neurotoxins - e.g. nicotine, caffeine
•  B)  metabolic poisons -e.g. carbon monoxide
•  C)  heavy metals - e.g. Pb, Hg, As

• Wash hands after lab and before eating
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Safety Symbols

• Combination of:
•  - outer shape (and sometimes colour)

giving level of hazard
 - inner symbol describing type of hazard

3. Hazard & WHMIS Symbols
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Level of Hazard

Caution  ­ lowest level of hazard
   ­ often colour coded yellow

Warning  ­ intermediate level of hazard
    ­ often colour coded orange

Danger ­ highest level of hazard
 ­ often colour coded red
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Types of Hazards

Flammable Poison/Toxic

Corrosive Explosive
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Combined Symbols (examples)

Caution 
Explosive

Warning 
Flammable

Danger 
Corrosive
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Other Combinations
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WHMIS Labels
• Workplace Hazardous Materials 
Information System
• Applies to industrial, commercial and 
school sites

http://www.hc­sc.gc.ca/ewh­semt/occup­travail/whmis­simdut/index­eng.php

http://www.hc-sc.gc.ca/ewh-semt/occup-travail/whmis-simdut/index-eng.php
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whmıs symbols
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Before Starting Your Experiment
• Read labels on all chemicals so you know 
what you’re dealing with
• Label all glassware
• If unsure about anything, ASK!

4. Accidents & Accident Prevention
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Accident Priorities
• Accidents should be dealt with in this order
•  1)  person on fire
•  2)  person with chemical or glass in eye
•  3)  person with chemical on other parts 

of body
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Dealing with Accidents

• Remain calm, but act quickly
• Alert teacher
• First Aid Room & First Aid Kit in main office
• First Aid Attendant - call office, they will page
• (Mrs. Button, Mr. Grew)
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In Case of Fire

• Alert teacher
• Assess situation: can a fire extinguisher   
or fire blanket deal with the problem?
• If not, pull fire alarm
• Shut off main gas valve
• Exit building in calm manner
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Disposal of Chemicals

• UNUSED chemicals
• NEVER return to stock bottle because of 
possible contamination
• Dispose of as instructed

• USED chemicals
• Dispose of as instructed
• May be harmful to the environment
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Reminder
• To ensure safety, clearly label all beakers 
and other containers used in lab 
experiments
• Many chemicals LOOK the same!
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Assignment / Homework:
• Read Hebden  p. 1 - 8
• prepare for safety symbol quiz on:
•  
• prepare for safety test on:
•   
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