
School of Engineering
Institute of Materials
Laboratory of Macromolecular
and Organic Materials

Lab Course
2024

Safety
Introduction
(Organic Chemistry)

Dr. Daniel Görl

Laboratory of Macromolecular and Organic Materials (LMOM)



Course Schedule



Lab Course Overview and Objectives

week 1

week 2

week 3

steps of organic chemical synthesis:
preparation, stoichiometric calculations, start of the reaction, work-up, purification, analysis, documentation

safe handling of toxic, corrsosive, harmful chemicals is part of this lab course!



Chemistry can be Dangerous



Chemistry can be Deadly

Seveso 1976: industrial accident due to the overheating of a reactor manufacturing 2,4,5-trichlorophenol.

TCDD
(2,3,7,8-tetrachlorodibenzo-p-dioxin)

• one of the biggest man-made environmental disasters
• the beginning of standardized safety regulations



Chemistry can be Devastating

Beyrouth 2020: Explosion of 2 750 tonnes ammonium nitrate stored in shed.

200 m



DANGERS for oneself AND for others…

Work while
minimizing risks!



Legal Aspects
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https://www.fedlex.admin.ch/eli/cc/2004/724/fr

https://www.fedlex.admin.ch/eli/cc/2015/366/fr

https://www.fedlex.admin.ch/eli/cc/2004/724/fr
https://www.fedlex.admin.ch/eli/cc/2015/366/fr


Loi sur les produits chimiques, LChim

- Art. 8 Devoir de diligence
Quiconque utilise des substances ou des préparations doit tenir 
compte de leurs propriétés dangereuses et prendre les mesures 
nécessaires à la protection de la vie et de la santé. Il doit notamment 
tenir compte des informations fournies à ce sujet par le fabricant.

9

https://www.admin.ch/opc/fr/classified-compilation/19995887/index.html


LChim

- Art. 25 Mesures dans les entreprises et les établissements d'enseignement
1 Quiconque utilise des substances ou des préparations à titre professionnel ou commercial 
est tenu de prendre toutes mesures utiles à la protection de la vie et de la santé du 
personnel et dont la nécessité a été démontrée par l'expérience, que l'état de la technique 
permet d'appliquer et qui sont adaptées aux conditions de l'entreprise. Sous réserve des 
art. 42 et 45, l'exécution de la présente disposition est régie par la loi du 13 mars 1964 sur 
le travail1 et par la loi du 20 mars 1981 sur l'assurance-accidents2.
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https://www.admin.ch/opc/fr/classified-compilation/19995887/index.html
https://www.admin.ch/opc/fr/classified-compilation/19995887/index.html
https://www.admin.ch/opc/fr/classified-compilation/19995887/index.html


Ordonnance sur les produits chimiques, 
OChim

- Art. 2 Définitions et droit applicable
En outre, on entend par:
a. utilisateur professionnel: 

[…]
2. est également réputé utilisateur professionnel: 

- toute personne physique ou morale qui se procure en 
Suisse des substances, des préparations ou des objets 
en vue de les employer dans le cadre d'une formation ou 
à des fins de recherche,

- toute personne morale qui se procure en Suisse des 
substances, des préparations ou des objets en vue de 
les employer dans le cadre d'une activité d'intérêt 
général;
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Chemical Hazards
…and how to prevent or mitigate them





Combinations and Incompatibilities

important for compound storage

can be stored together
not next to each other
not in the same closet

acids and bases must be separated





Safety data sheets: reminder on packaging
name and concentration of the product

supplier

pictogramme

hazard statements & 
precautionary advice



Incinerations (chemical)

• corrosive
• irritant



Toxicity

• dose
• Chronic exposure
• LD50

•H300 Fatal if swallowed
•H301 Toxic if swallowed
•H310 Fatal by skin contact
•H311 Toxic by skin contact
•H330 Fatal if inhaled
•H331 Toxic by inhalation

HCN
cyanic acid

LDLo = 357 ppm / 2 min (inhalation) 

mustard gas
LCt50 = 900 mg·min/m3

LD50 = 89 ng

210Po
Polonium

CO
carbon monoxide

LDLo = 5000 ppm / 5 min (inhalation) 

Botulinum toxin
LD50 = 1 ng/kg



•H304 May be fatal if swallowed and enters airways
•H334 May cause allergic or asthma symptoms or breathing 

difficulties if inhaled.
•H340 Can cause genetic abnormalities
•H341 Susceptible to causing genetic abnormalities
•H350 May cause cancer
•H351 Suspected of causing cancer
•H360 May harm fertility or the fetus
•H361 Suspected of damaging fertility or the unborn child
•H362 May be harmful to breast-fed babies
•H370 Proven risk of serious damage to organs
•H371 Suspected risk of serious damage to organs
•H373 May cause damage to organs through repeated or prolonged 

exposure

Health Risks

• Cancers
• Genetic mutations
• Effect on Reproduction
• Sensitization (allergen)
• Chronic exposure

Pregnancy?

Mandatory to notify the TP 
manager (Holger or Daniel)!



Pollution

• Persistent in the environment
• Risk for fauna and/or flora

No chemicals in the sink!



Protective Measures



100% cotton
pressure buttons
long sleeves
Suitable size

Lab coats are available at www.tablia.ch

http://www.tablia.ch/


No lab coats outside the lab area!
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Gloves

Chemical resistance

Limited protection
time, glove thickness, 
temperature, concentration

e.
g.
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Gloves
Contamination: change your gloves frequently!

ÞOnly when necessary
Þ Only for the duration of the exhibition
Þ Cleaning your hands (water + soap) after use

P262 Avoid contact with eyes, skin or clothing.

P280 Wear protective gloves/protective clothing/eye protection/face protection.



No gloves outside the lab area!



Safety Glasses

• Dangerous: contact lenses in the lab!
Þ use medical glasses or over-glasses

Otherwise, fully closed 
protective glasses



Physical Hazards
…and how to prevent or combat them



Fire

flash and inflammation point;
auto-ignition temperature

Oxygen and/or other compound



Types of fire and extinguishers

https://www.cbm-services.ch/types-de-feu

Class B fire (hydrocarbons, solvents, gasoline, alcohols, greases, oils, paints, etc.)
Flames from flammable liquefiable liquids or solids.
Type of fire extinguisher: powder, gas, foam

https://fr.wikipedia.org/wiki/Classe_de_feux

Class D fire (Al powder, phosphorus, magnesium powder, sodium, titanium, etc.)
Metal fires.
Extinction: dry sand

Class C fire (butane, propane, acetylene, natural gas, manufactured gas)
Flammable gas fire.
Extinguishing: closing the valve



Fire extinguishers

In the labs:
CO2 extinguishers
Fire blanket
Sand



Burns (heat)

hot plate

oven

laser

cold
e.g. liquid nitrogen

• hot glassware
• hot steam



En fonction
des dangers…



Cutoffs

• broken glassware
• syringe needles
• Sharp metal
• tools

Replace broken or chipped glassware!



Do not reuse syringe 
needles!



Don’t work with a closed reaction apparatus!



Entrée au laboratoire



Lab Course in the Amphipol Building (452, 456, 462)



In the lab…



Go into the 
laboratory with a 
minimum of 
belongings



Lockers

Bring it with you!

Only for the duration of the TP!

For large objects, ask the technical team!



In the lab
working area

bench (paillasse)fume hood (chapelle)



The Fume Hood
window of 
mobile 
protection 
(guillotine)

Working surface

Opening

ventilation

slots 
extraction

Plenum
extraction



The Hood



Waste disposal (solid)

normal contaminatedglass
(broken, dirty or clean)

At EPFL, there is 0 (zero) tolerance to eliminate special waste (chemical, biological, nano or radiactive) in the sink!
Waste is collected, separated according to its nature and in different categories, conditioned and disposed of.



Waste (liquid)

solutions

tear gas (lacrimogenic)

explosive

be careful when combining
solvent and chemcials:



Cleaning

• working places
• public areas
• glass ware



Cleaning

• working places
• public areas

• distilled water
• Ethanol

• plus towel paper



Cleaning

Glassware contaminated with organic
compounds

interieur and exterieur:
• Acetone, min. 3×
• or water for water-soluble compounds
• if necessary, "mechanical" cleaning using a 

brush
• dishwasher



General Information for Working in a Lab
• Never enter a lab when you are not allowed to work there!
• Wear lab coat and safety glasses.
• Use gloves and frequently change them when dealing with chemical compounds.
• Never eat or drink in the laboratories!
• Communicate with your colleagues to exchange information (is there a suspicious smell? Ventilation break down?)
• Close windows and lab doors to ensure adequate ventilation!
• Work under a fume hood with chemicals with GHS pictograms. All procedures that can release dust, gas or vapours 

must be carried out in a fume hood
• Close the fume hood sash!
• Work benches must be kept tidy and clean (not a storage area)
• Emergency exits must have free access.
• Ensure proper waste disposal!
• Switch off all instruments, air condition, light, gas supplies, when not in use to save energy!

In case of emergency: don’t panic, inform your TAs, wash the skin if it is affected!



First Aid Equipment

• 115 (021 693 30 00)
• Extinguisher (A)
• Fire blanket (B)
• Sandbox (C)
• Emergency shower (D)
• Eyewash (E)
• Adsorbent A

B

C

D

E

D

E

Inform your TAs!







assembly point



for all emergencies

24/24
free of charge



Implications for the Organic
Chemistry Lab Course



read!

perform and 
pass! (open until
Sunday)

sign!



Protocol Pre-Writing fill out the first two pages before the lab course!



Safety Data Sheets

• FDS
• Anglais : SDS, MSDS
• Common suppliers of chemical compounds

https://www.sigmaaldrich.com/switzerland-suisse.html

http://www.merckmillipore.com/CH/fr

https://fr.vwr.com/store/https://www.carloerbareagents.com/fr/



daniel.gorl@epfl.ch

holger.frauenrath@epfl.ch


