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La chimie: recherche et enseignement

ISIC

Institute = Research

http://isic.epfl.ch/

INSTITUTE OF CHEMICAL SCIENCES AND ENGINEERING ISIC

#® Faculty Members Research Areas General Services ISI

s QO OO

atiSIC Open Pos

Chemistry at EPFL - Mission & Challenge

We appreciate your interest in our Institute. We provide an educational and research environment in
chemical sciences and engineering for undergraduates, graduates and postgraduates.

The chemical sciences are of vital importance in the modern world, and the research undertaken in our
Institute spans fundamental studies in theoretical chemistry and biochemistry to applications in devices and
engineering. Fundamental research in our Institute led to the discovery of dye sensitized solar cells and
drugs and diagnostics developed within our Institute are now in widespread use. We continue to take a
leading role in all aspects of chemistry including research at the interface of biology and physics as well as
in sustainability and nanoscience.

The links on this page should help to provide a more detailed picture of our Institute and reveal that it is
exciting environment in which to conduct research in the chemical sciences and engineering.

NEWS

01.09.15 - Majed Chergui wins the Edward Stern Prize
Majed Chergui has been awarded the Outstanding Achievement Award (Edward
A W*w Stern Prize) from the Intemnational X-Ray Absorption Society (IXAS)
»

ns Awards

HIGHLIGHTS

Theoretical and computational chemistry
Chemistry at the inferface of biology and physics
Synthesis, drug discovery and diagnostics
Catalysis and nanoscience

Sustainability and the environment

Engineering chemistry and devices

5" SCSFall Meeting 2015
o 1h

ek e Loty £

SCGC
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ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

Section = Teaching

http://scqgc.epfl.ch

SCHOOL OF BASIC SCIENCES FSB

sire: @O OO

Education - Chemistry and Chemical
Engineering Section

Bachelor of science (Chemistry) | Master of Science in Molecular & | Chemistry PhD Program
Biological Chemistry
tudy * Doctoral School cour:

aster projets
Master of Science in Chemical
Engineering and Biotechnology

Maaté; projets

Life molecules, dream molecules

Science of creation, base of all industries, Chemistry is the central discipline of modem research, at the
crossroads of all natural sciences.

To understand a biological mechanism, to dream and then produce a new medicing, to create a
revolutionary material, to invent a clean and safe manufacturing process, to conceive new sources of
energy for the future of human kind, to unveil the equilibria governing our environment for protecting it
These are some of the tasks devoted to today’s chemists and chemical engineers

The Section of Chemistry and Chemical Engineering and its professors have the mission to train future
scientists and engineers to the careers of research, analysis and technical development in the fields of
molecular sciences, chemical engineering and biotechnology.

This section of EPFL is currently the largest school of chemistry in Switzerland by the yearly number of its
graduates. It proposes a very broad training in molecular sciences, leading to a BS degree, and then two
directions of specialization leading either to a MSe in molecular and biological chemistry, or to a MSe in
chemical engineering and biofechnology.

Students carrying a MS degree or an equivalent title can join our doctoral School to be actively involved in
scientific research and finally obtain a D in sciences or a PhD in technical sciences.

https://twitter.com/EPFL CHEM Tweet

n Chemistry and Chemical Engineering | Mathematics Physics Institutes Centres Open Faculty Positions About SB

~ Education - Section of chemistry and chemical
engineering

» Futurs étudiants BSc

» Undergraduate

» Students
Teachers

» Awards

» About Chemistry and Chemical Engineering
Section

} Research Areas
Faculty Members

CONTACT

EPFL

Section de chimie et géme chim\que
BCH 3303 (Batiment Batochime)
CH-1015 Lausanne

e-mail scgc@epfl.ch

Tél: +41 (0)21 693 98 50

Fax: +41 (0)21 693 98 55

BCH 3305 - Plan daccés

- Disponibilité des salles de seminaire
- Salles informatiques

3 £r)

- Institut des Sciences et Ingénierie Chimigues (ISIC)
- Sécurité et santé au travail

- Association des étudiants de chimie (AdEC)

3
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Le campus de chimie et ingénierie chimique ECOLE POLYTECHNIQUE

<4 College propédeutique
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Welcome to EPFL ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

Sion Campus

Environ 150 personnes sur le site de Sion!
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Institute of Chemical Sciences and Engineering ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

Y
%,
Analytical Chemical Chemical
Chemistry Biology Engineering
Research poles : :QQ::.{@:»
http://isic.epfl.ch/research areas %’ﬁﬂ Catalysis
Chemistry Chemistry Chemistry

Physical Renewable
Chemistry Energy
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ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

Section de chimie et genie chimique

Le Team administratif de la section

jerome.waser@epfl.ch jean-luc.marendaz@epfl.ch
BCH 4306 (Batochime) BCH 3310 (Batochime)

Quelgues autres personnes clés:




Structure des éetudes
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ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

engineering

anneée

|
1 Bachelor 1 |
—| 60ECTS !
| . ] :
2 | Bachelor 2 :
60 ECTS !

|
|
3 Bachelor 3 :
60 ECTS |
| : :
4 .
|
|
|
|
Bachelor in chemistry :
o and chemical |
|
|
|
|
|

Pour les détails: https://sb.epfl.ch/scqc

. Master In
Master In .
chemical
molecular and engineenin
biological J J
chemistry and
biotechnology
Master Master
60 ECTS 60 ECTS

project/minor Internship/minor
30 ECTS 30 ECTS
|
MSc thesis MSc thesis
30 ECTS 30 ECTS
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La premiere annee: statistiques O O T A E

160 First Year Students CGC
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La premiere annee: statistiques O O T A E

» Vaud m Other Romandie w Other Switzerland ® France m Other

14%

0

2017 2018

84 freshmen students 79 freshmen students
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La premiere année: résultats
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Réussite globale:
2016/17: 38%

2017/18: 53%

abandon
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La premiere année: résultats

Gl
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Programme de la premiere année ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

Semestre 1 Semestre 2
Course Coefficient Course Coefficient

Analyse | 6 Analyse Il 6

<3.5 —‘ Algébre linéaire 6 thefggzlqnu;n::: e 6 —— Block |
= MAN | ; ST
Ph,yS|qge I 6 Chimie avanceée Il 6
mécanique

Chimie avancee | 9 ICC/Program. 6
TP 3 TP I 4 — Block Il

Global Issues 2

13
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Chimie Générale Avanceée | ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

* Anciens cours Atomes, lons, Molécules et Fonctions et Equilibres et Réactions
Chimiques consolidés

* Enseignant(e)s: Jacques-Edouard Moser, Clemence Corminboeuf, Jerome Waser
* Partie ERC:
- Quantités et Reactions chimiques, stoechiométrie
- Propriéteé des gaz
- Thermochimie et équilibres, cinétique
- Propriété des solutions
- Transfert des protons et electrons
* Partie AIMF:
- Corpuscules et ondes
- Structure des atomes
- Liaison chimigue et interactions intermoleculaires

- Introduction a la chimie organique: notions de bases/stéréochimie 14
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Chimie Géneérale Avanceée || ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

* Anciens cours Fonctions et Réactions Organiques | et Analyse structurale consolides
* Enseignants: Luc Patiny, Jerome Waser
* Partie FRO I:
- Classification et sélectivité des reactions chimiques
- Alcanes: conformations et réactions radicalaires
- Substitution, elimination
- Addition nucléophiles et électrophiles
- Nomenclature
* Partie analyse structurale
- IR, RMN et MS

- Détermination de structures de composes organiques

15
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Réforme des TPs ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

* Premier semestre: introduction de workshops thematiques:

- Matlab, Chemdraw

- Journal de laboratoire

- Sécurité en laboratoire

- Analyse d’erreur

- Rapport scientifique

- Ethique
* 3 expériences introductrices seulement au premier semestre
* 10 expériences au second semestre

* TP computationnel déplacé en 3¢™e année.

16



Le cycle bachelor: 2¢me année

B

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

Bloc 1
. Analyse structurale (seul. en 2018-19)
: Chemistry of elements s and p

Patiny
Severin

Chimie organique TP (seul. en 2018-19) | ZOU oo GGG
:Chimie préparative Cramer/Dyson
Coordinationchemistry Queen et SGC
:Fonctions et réactions organiques II Zhu

:Fonctions et réactions organiques Il Cramer

.Organometallic chemistry
A
Bloc 2 I
:Chimie physique des interfaces
:Numerical methods in chemistry
:General physics : electromagnetism Boyarkine
:Quantum chemistry Drabbels

. Spectroscopy
 Statistical thermodynamics
Bloc 3 B
:Biochimie |
élntroduction au genie chimique TP Siwla
 Introduction to chemical engineering Hatzimanikatis

Introduction to transport phenomena
i Probabilité et statistique

But: cours de bases communs aux chimistes et ingénieurs.

Buonsanti
Dehaene

17



Le cycle bachelor: 3¢Me année

B

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

Bloc 4 |

Chimie analytique expérimentale  ‘Roussel | CGC T R T W0 T S
Chimie physique des interfaces (seul. en 2018-1:Rothenberger | CGC bbb 2t T —
Electrochimie des solutions .1 Grrault . .....CGC. T 20 30 T T S
Experimental physical chemistry Drabbels . ...L. CGC bbb i
Législation du travail au laboratoire (seul. en 201{Marendaz CGC o r oy 120 b
‘Méthodes de séparation analytiques Roussel CGC 21y
. Spectroscopy (seul. en 2018-19) Drabbels CGC |21
ORIENTATION CHIMIE NN
.3 modules a choix .
:Module 1 : Chimie biologique et biophysique |6 i 121 16
‘Module 2 : Chimie synthétique 851
:Module 3 : Chimie computationnelle 1811 3124
‘Module 4 : Chimie physique |41 4
:Module 5 : Libre | 12 =
'ORIENTATION GENIE CHIMIQUE NN
Module A |43 512:3]
Module B 412 5:1:4
‘Module C : libre** | B - 6 =

But: Chimie analytique et physique commune, puis séparation chimistes/ingénieurs

18
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Master in Molecular and Biological Chemistry ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

* Spécialisations (3 a choix, 24 crédits)
- Analytical chemistry
- Biological chemistry and biophysics
- Computational chemistry
- Inorganic chemistry
- Organic chemistry
- Physical chemistry
* Cours libres a options (12 credits)
* Projets de recherche (24 crédits)

* Projet de recherche avanceé et projet de master (60 credits)

19
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Master in Chemical Engineering and Biotechnology ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

* Cours obligatoires (14 credits)
- Management and safety
- Chemical engineering
- Process and technology
* Specialisations (18 credits)
- Biochemical engineering
- Biotechnology
- Polymer science
- Energy and environment
- Green chemical engineering
- Food Science
* Cours libres a options (10 crédits)
* Projets (18 credits)

* Stage en industrie et projet de master (60 credits) 20
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Le nombre de masters attribués ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE
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Perspective d’emploi et choix apres le master ECOLE POLYTECHNIQUE

Diplomé(e)s masters
- Salaire moyen: 81442 CHF (EPFL: 80°025)
- Recherche d’empiloi: 15.7 semaines (EPFL: 9.2)
Diplomé(e)s doctorats
- Salaire moyen EPFL: 98’215 (privé), 84'649 (public) CHF
- Recherche d’emploi (EPFL): 15.1 semaines

* |L’école doctorale (Doctoral School of Chemistry and Chemical Engineering)
EDCH: > 250 PhD'’s, one of the largest in Switzerland and EPFL.:
https://phd.epfl.ch/EDCH

50%

. 68 Etudiant(e)s masters continuant par un doctorat a I’'EPFL
407%
35%
30%
25%
20% - -
15%
10% 20
TR Rl II
0%
SIE CGC CGC PH PH NE EL GM MT BB STV
CHIM  ING ING ING
EMNAC IC SB STI SV



https://phd.epfl.ch/EDCH

Mais ou étaient nos alumnis en 20157?

B

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

Sulzer: 3
Stanford: 3
Harvard: 3

Imperial College: 4

lIford: 4

B Braun: 4
EPFL: 65
Etat Vaud: 13
Sicpa: 4
UNIL: 3

Ferring: 4

Du Pont: 7
Firmenich: 18

Givaudan: 9
McKinsey: 3

Nestlé: 24
Merck: 10

Huntsman: 9

Debiopharm: 4

ETHZ: 12
Philip Morris: 15 Novartis: 31 Dow: 4
— Uni Zurich: 3
| AJS sl Ravensbhur (36 &5
] ( / A - O ol '-'bu 2 Kempten
e Beifhn B Mulhouse SchaffnousedfX. 3y~ Constance ¢
ﬂ’éc- = \\ : J»'W (»o Fned*-,c“sqafifﬂ g
A\}“-/ﬁ“ I s intecthour Lindals N 2’14&
- ;v‘r £ Samt-Gall L‘\. g
/ SNt oY) Z = Q { Oberfrdorf
. > ,;3 s
e I = )i LR
£ Bienne £0ug Luechteqstem 2
LaChaux-de :’:{‘3{ Luceme 0 )vi m am Ariderg
e - e 3 Bad Racez - i
€23 | b N b Beme . ,,:, A
Pontarfer Q 2 ,\j‘ y
4 m _\L —
1,}9{,30-‘:9‘;.93‘_’-5 r':‘.):“.] 9_(]__ : ¢ ~gebderg L:: - Da " ‘;)W
15‘
Saint-Moritz ‘)r’-l‘(“j "
&y
3 X
Riva del €
An-lesBans aberfuilie
BASF: 8 Orgamol: 5
. ' Lonza: 14 Biochemique SA: 3
CIBA: 8 Syngenta: 19 d
CIMO: 7

Seuls les employeurs avec plus de 3 alumnis indiqués!
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ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

Section de Chimie
& Genie Chimique

Merci de votre visite !

http://Iscgc.epfl.ch
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Le cycle bachelor: 3™ année: Chimie

B

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

Bloc : Module 1 - Chimie biologique et biophysiqgue

Experimental biochemis_t anc_l biophysics
Molecular and cellular biophvsics |
Molecular and cellular biophysics Il

Bloc : Module 2- Chimie synthétique

Hu
Howvius

CGC
CGC
CGC
CGC
CGC

Chimie préparative lll Sewerin CGC
Medicinal chemist Goun CGC
Svnthése asymétrigue et rétrosynthese CGC
e
Bloc : Module 3 - Chimie computationnelle
namigue moléculaire et simulation Monte-Carlo Rothlisberger CGC
Eléments de cheminformatique CGC
Introduction to electronic structure methods CGC
Projet de chimie computationnelle CGC
]
Bloc : Module 4 - Chimie physigue -
Lasers and applications in chemist CGC
Nuclear maanetic resonance CGC
Photochemistry | CGC
Statistical thermodynamics (seul. en 2018-19) CGC

25
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- 2eme Ap- AN L i :
Le cycle bachelor: 3*m année: Génie Chimigue ECOLE POLYTECHNIQUE

Bloc : Module A

ChE-311 :Biochemical enqineering Crelier/Zinn
ChE-320 :Bioreactor modeling and simulation ‘Hatzimanikatis
ChE-330 :Fluid mechanics and transport phenomena Siwla

ChE-310 :Fundamentals of separation processes Aqrawal

Bloc : Module B
ME-323 iCommande de procédés {Miskowc
ChE-304 :Energy systems engineering Luterbacher/Smit

ChE-309 iGeénie chimique TP Siwla

ChE-334 :Opération unitaire et technologie des procédés Mever Th.

ChE-340 iThe endineering of chemical reactions Renken
]

Module C libre:
EE-280 Décurnex A.
MSE-210 :Propriétés fonctionnelles des matériaux Fontcuberta i Morral
IMSE-360 iScience des polvmeéres Frauenrath/Plummer+Plumn:

26



Master molecular and biological chemistry

B

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

:Bloc 1 : (3. modules au choix)

éFundamentaI of biosensors and electronic biochips Guiducci EL
iR Pectro VAN [T ZT T e o
:Morphological and chemical analyses of materials Roussel CGC

éBioIoicaI chemistry & biophysics
i Cellular signalling Howius CGC

: Chemical biolog Heinis/Hovius/Co
Nanobiotechnolog

and biophysics

ECom utational chemistr

: Computational methods in molecular guantum mechaniciBonella | CGC
: Understanding advanced molecular simulation CGC
; R

élnorqanic chemistry

' Catalysis for energy storage ‘Hu | CGC
i Catalyst desiqn for synthesis Laurencz CGC
'Solid state chemistry and enérgy applications Oueen olcle
I

:Organic chemistr -

. Physical and computational organic_chemistn CGC
: Structure and reactivt CGC
: Total synthesis _of natural products Zhu CGC

...........................................................................................................................................................................................................................................

: Advanced NMR and imaging Emsley CGC

:Electronic_spectroscop Oppermann
:Photochemist

27



Master molecular and biological chemistry

B

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

Risk_ management Mever

Molecular and supramolecular SCIeNCe e

ALl PO OS Y SIS e Zakeeruddin......i CGC. .

Catalytic asymmetric reactions in organic chemistry _iWaser 1 CGC .

Chemistry. offelements. ... . @ AMazzanti 1 CGC

Chemistry of small biological molecules .. .1 Goun .. ...........1 CGC

Pharmacoloaical chemistry. . @ eiHeinis 4 CGC

Supramolecular chemistry Severin

Physical and analvtical chemistry

Molecular quantum dynamics ... o] Vanicek ... CGC

Photomedicine Waaqnieres

Protein mass spectrometry and proteomics Dayon

Material science e

Advanced materials for photowltaics and lighting Nazeeruddin CGC m 2 2

Analysis of ancient materials and their dearadation Genais CGC |2 | 2

Nanomaterials Tileli M X m 2 3

Organic electronic materials - synthesis, applications, {Frauenrath MX - 2 3

Physical chemistry of polymeric materials Klok-Lermann MX - 2 3

Polymer chemistry and macromolecular enaineering Klok H.-A. MX |2 3

Food science -

Chemistry of food processes Blank CGC 2 2

Chimie des denrées alimentaires Richard I CGC |21 | E 2
+ COUrs en sciences et ingénierie autres masters

Bloc 3 "Projets" : 24

Project in molecular sciences la ** divers enseignanté CGC §)

Project in. molecular sciences l|b divers enseignant¢ CGC 16 12

SHS : introduction au projet Divers CDH 3

SHS : projet Divers CDH 3 3




Master in chemical engineering and biotechnology

B

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

BlOC A i e 14

o Management and safety e

Risk management Mever Th. CGC 2 2

Safety of chemical processes Nanchen ... (O CT O ZA T W N A A A 2o
Chemical enaineering

Advanced diffusional separation processes Aaqgrawal CGC 121 3

Chemical enaineering of heterogenous reactions :Luterbacher CGC | 2:i1 3
Processes and technoloqy

Process development | Zaza CGC | 2 2

Process development ll Zaza CGC 2 2

Bloc 2 : (2 ou 3 modules pour au moins 18 crédits et le module libre pour le solde de 10 crédits) 28

Biochemical engineering

Biomaterials Lutolf/Ghezzi SV 2 12 4

Principles and applications of systems biology {Hatzimanikatis CGC |2 i1 3
Biotechnoloqy

Biotechnology lab (for CGC) Pick CGC 6 4

Nanobiotechnology and biophysics Fierz CGC 2 i1 3

Pharmaceutical biotechnoloqy Pick CGC |21 3

Selected topics.in life sciences...................ikashuel 4 SV 12 A oo 3.




B

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

Master in chemical engineering and biotechnology

Krocher

Comninellis

...........................................................................................................................................................................................................................

: Green chemical engaineering
:Process intensification and green chemistry

Randall H.

R B T TTTITTTIRPTEEPRRRRE SRR A PR

Food science
:Chemistry_of food processes

i Chimie des denrées alimentaires
:Food biotechnoloqy

CGC
CGC

Module libre (10 crédits a choix au maximum pour compléte

‘Bioprocesses and downstream processing CGC
. Catalysis_for energy storage CGC
: Modelling and optimization of energy systems GM
:Nanomaterials for chemical endineering Buonsanti CGC

.+ cours en sciences et ingénierie autres masters (approuvees)

éBIoc 3:"Laboratory & Projects"

§Chemica| engineering lab & project Luterbacher

: Chemical engineering product design

. Process _development project CGC
:SHS : introduction_au projet CDH
'SHS_: projet CDH
e ]
.Groupe 4 e
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Les DLL (Discovery Learning Laboratories) ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

CH: Chemical Engineering and Satellite moléculaire DLL
Physical/Analytical Chemistry DLL 1500 étudiants + apprentis
Satellite (CEPAC) Chimie de synthése,

150 etudiants _ Chimie analytique, biologie
ChemEng, Analytical/Physical Chemistry, Education de base

Electrochemistry (MX): Advanced education

SE
£z¢
L

o =R i The «Third Satellite»
St | Y Projects integrated in
research labs
3 Projects la/b, Il in master
L ] 0 ] somem S = Disciplinary/interdisciplinary

ccccccccccccccccccc

- <R
: P . csB

[ - 1 [ I | ‘ =T s - —de CSH CSE
1l EEPB R = 3 R Tea™

Master prolonge d’un semestre pour un projet de recherche 31
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Les grands projets: les DLL ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

https://www.letemps.ch/suisse/2017/01/24/campus-

. . . , , 2
lausannois-futur-batiment-sciences-vie-devoile 3
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