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Basic Competence:
Students can describe aspects of safety in the 
laboratory and apply it in the learning process 

in the laboratory



Dangerous in chemistry 
laboratory

 sources of chemical hazards in the 
laboratory

 symbols of hazardous chemicals
 technical use of medical equipment
 safety in chemistry laboratory



Types of Chemical Hazards in the 
Laboratory

 Poisoned
 Irritation
 Wound in the skin
 Burn
 Fire



Hazard Sources

1. hazardous chemicals
2. toxic chemicals
3. experimental technique
4. laboratory facilities



1. Hazardous chemicals

1. toxic chemicals
2. Corrosive
3. Flammable
4. Explosive
5. Oxidizing
6. reactive with water
7. reactive against the acid
8. high pressure gas
9. radioactive chemicals



Toxic chemicals

 Hazardous to health when inhaled, 
swallowed, or contact with skin, also 
can be deadly

 Examples : arsen triklorida, merkuri 
klorida

 Avoid contact or enter the body
 Immediately went to the doctor when

possible poisoning



Explosive

 Exploded on the 
condition certain

 Avoid collision
friction

 fire jump
 hot

Example:
ammonium nitrate
nitrocellulose



Flammable

1. Substance burned directly
 Misal: aluminium alkil fosfor

Avoid mixture with air



Flammable
2. Extremely flammable gases
 Example:butane

propane

Avoid mixture with air and avoid 
sources of ignition



Flammable

3. Substances sensitive to water
 Substances that form a flammable gas 

when subject to water or steam
4. Flammable liquids
 Example: aseton, benzene
 Keep away from open flames, sources of

fire, and flames leap



Oxidizing

 Hazards can burn other materials
 The cause of fire
 The cause of the difficulty in extinguishing 

the fire
Example: hydrogen peroxide and calcium 
perchlorate

 Avoid heat and combustible materials and 
reducing agents.



Corrosive

 Can damage human tissue or body
 Example: sulfur dioxide and chlorine

Avoid contact with skin and eyes



Minor damage to the body

 irritation of the skin, eyes and 
respiratory equipment

 Example: pyridine, ammonia, and 
benzyl chloride

Avoid contact with body or avoid 
inhalation



2. Toxic chemicals

 Health hazard depends on the amount 
of substance that enters the body

 Chemicals can enter the body through:
1. mouth or swallowed
2. skin
3. breathing



Efforts to avoid the toxicity of 
chemicals

 experiments conducted in the cupboard acid
 note circulation of air in the room work
 wear respiratory protective equipment 

(mask)
 wear gloves (gloves)
 goggles (gogles)



3. Corrosive chemicals / irritants

 These chemicals can damage metal 
equipment

 If contact with skin can cause damage in 
the form of stimulation or irritation and 
inflammation of the skin

 Concentrated sulfuric acid can cause 
wounds that are difficult restored



Examples of corrosive chemicals

liquid: HNO2, H2SO4, 
HCl, HF, H3PO4, 
HCOOH, CH3COOH, 
CS2, hidrokarbon
terklorinasi.

solid: NaOH, AgNO3, K, 
P, Na, C6H5OH, CaC2, 
KOH, CaO, Ca(OH)2, 
Na2O.xSiO2

gas: NH3, HCl, HF, 
CH3COOH, SO2, Cl2, 
Br2, PCl5



Efforts to avoid a corrosive chemicals

1. Avoid contact with body
2. Protective equipment:

a. gloves
b. goggles
c. face shield (face shield)
d. First aid is always done by washing 

the affected areas with plenty of water
e. taken to the doctors



4. Flammable chemicals

 Fires can occur when there are 3 factors
a. combustible material 
b. heat (P)
c. sufficient oxygen is simultaneously

 In the lab, oxygen can not be eliminated
 To avoid fire is prevent a meeting between

heat and flammable chemicals 



Classification of flammable materials

 Class A: Paper, wood, textiles, plastics, plant 
materials, or other mixtures

 Class B: flammable solution
 Class C: Flammable Gases
 Class E: Electrical Equipment



Types of fire extinguishers

type Fire Class and color of  fire tubeFire Class and color of  fire tube

Water A, B, C                   redA, B, C                   red

Foam A, B                       A, B                       cream

Powder A, B, C, E               blueA, B, C, E               blue

Halogen A, B, C, E               greenA, B, C, E               green

CO2 A, B, C, E               blackA, B, C, E               black

Sand A, BA, B



The action to be performed when there is 
a fire in the laboratory

1. Helping victims
 Minor burns wet with water flowing
 The victim's hair or clothing on fire, do not run but 

rolling on the floor or closed wet towel, or use a fire 
blanket

 Serious burns for help medics
2. Reported the occurrence of fires

Students report to the teacher 
3. Fires serious / major fire call
fire



4. Limit the scope of fire
a. Close gas valves
b. Turn off main power switch 
c. Remove any flammable materials
d. Fire in the acid room, turn off the motor acid  

space 

5. Extinguish the fire with a fire extinguisher (small 
scale).



5. Explosive chemicals

Physical and chemical explosions
 Physical explosions occur when a closed 

vessel containing high pressure gas explodes
 Chemical explosion caused by a very fast 

exothermic reaction produces heat and gases 
in bulk



Examples of substances and 
explosive chemical reactions

 peroxide compounds
 nitroamida
 organic nitrate compounds
 nitration of organic substances
 ozonation reaction of unsaturated compounds
 reaction with chlorine
 polymerization reaction



Actions taken when an explosion in 
the laboratory

 Temperature control (cooling)
 Adding the right amount of substance
 Prevent the substances that speed up 

the ongoing catalytic reaction
 Using the tool face shield



6. Oxidizing chemicals

 These chemicals can produce oxygen in the 
decomposition or reaction with other compounds, 
are reactive and explosive, often causing fires

 Examples of oxidizing chemicals are: 
permanganate, perchlorate, dichromate, hydrogen 
peroxide, periodat, persulfate, benzyl peroxide, 
acetyl peroxide, ether oxide



Oxidizing hidden

 Peroxide in an organic solvent, because the 
process autooksidasi solvents such as ethyl 
ether, isopropyl ether, THF and aliphatic 
ethers.

 Solvents containing peroxide will do great 
burst distilled or evaporated.



Handling blasting peroxide hidden

 KI test the presence of peroxide in a 
solvent

 Save a solvent in a brown bottle
 Does not save the remnants of solvent
 Wearing a face shield.



Reactive chemicals to water

 This chemical is easily reacts with water 
to produce great heat and flammable 
gases.
Example: Na, K, Ca, anhydrous metal 
halides, non-metal halide oxides, and 
sulfuric acid.

 Should be kept away from water and 
stored in a dry place.



8. Acid reactive chemicals

 Easy to react with acid to produce heat, 
flammable gases, and toxic.

 Example: Na, K, Ca, KClO3, KMnO4, 
H2CrO4 highly reactive with sulfuric 
acid and acetic acid. Cu, Zn, Al reactive 
with nitric acid to produce toxic gases 
NO2



9. High pressure gas

 As a reagent, fuel, and gas carriers.
 This gas is stored in gas cylinders in the form 

of press (air, hydrogen, chlorine), liquid gas 
(nitrogen, ammonia), and gas dissolved in an 
organic solvent (acetylene).

 This gas is toxic, corrosive, and flammable, it 
must be stored in places that are not subject 
to heat, bound, free from leaks faucet.



10. Radioactive chemicals 

This material capable of emitting 
radiation:

 Alpha
 Beta
 Gama

used for synthesis and analysis



11. Experimental Technique

 1. Reacting substances on tools that are not heat resistant glass (eg, 
measuring cup)



2. Heating the organic solvent with an open flame (use a water bath for 
solvents with boiling points <100oC). For non-flammable material 
heating using a wire netting.



3. Destruction often invite danger, because it is done at high 
temperatures, must be done in acid cabinets follow the procedures 
carefully, carefully opening and closing the cupboard acid, and use 
protective glasses and gloves.



4. On distillation often bumping (springboard) fluid on the pumpkin, so 
that should be included boiling stone.



First Aid Supplies

 topical (ointment levertran, revanol, 
betadien, handyplash)

 mild drug (antihistamine drug, Norit)
 plaster bandage (small, medium, large)
 Cotton
 sterile gauze
 eucalyptus oil
 beds and equipment



Safety Equipment



Fire extinguishers



“Send for medical aid immediatelly 
and keep the patient warm & quiet”


