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People in Electrochemistry

 Professors
◦ Truls Norby truls.norby@kjemi.uio.no

◦ Reidar Haugsrud reidar.haugsrud@kjemi.uio.no

◦ Jonathan Polfus jonathan.polfus@kjemi.uio.no

 Staff researchers
◦ Ragnar Strandbakke

◦ Athanasios “Sakis” Chatzitakis

◦ A. Masoud Dayaghi

◦ Xin Liu

◦ Asif Mahmood

◦ 5 post-doc researchers

◦ 10 PhD + 10 MSc students

◦ Technical: Oddvar Dyrlie

◦ Administrative: Xuemei Cui

◦ BSc project students, visitors, interns

mailto:truls.norby@kjemi.uio.no
mailto:reidar.haugsrud@kjemi.uio.no
mailto:jonathan.polfus@kjemi.uio.no


Master students

2019-2021

 Jonina Gudmundsdottir Electrocatalysis Sakis+T

 Tord Svee Proton ceramics Truls (T)

 Erik Alsgaard Heterointerfaces Truls

 Visa Mäntysalo Defects & transport Reidar

 Egil S. Køller Thermoelectrics Truls

 Lorenzo Caprani Proton conduction Masoud+T

2020-2022

 Stine Roen Proton ceramic electrodes Ragnar+T

 Henrik Petlund Electrocatalysis Sakis+T

 Haider Abbas New solid-state electrolyte Reidar

 Sjur Storhaug Proton ceramic electrolyte Reidar

 Henry Chen Proton ceramic electrolyte Masoud+T

2021-2023

• YOU  You+we choose together  We 

5 of 50 (10%) drop out. 90% pass
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Electrochemistry: Fundamentals

 Properties of inorganic materials; 
thermodynamics and kinetics

 Structure and defects

 Diffusion, conductivity, reactions

 Nanoscopy

 Interfaces: Grain boundaries, surfaces, 
electrodes

 Physical chemistry – chemistry and physics

BaTi(O,H)3



Electrochemistry: Methods

 Synthesis and fabrication

◦ Wet chemical and solid-state synthesis

◦ Fabrication, sintering

◦ Film deposition
 Pulsed Laser Deposition (PLD)

 Characterisation

◦ XRD, SEM, (+TEM/ETEM, ToF-SIMS, ND, XPS, …)

 Measurements

◦ Electrical and thermoelectric properties 

◦ Electrocatalytic and photoelectrocatalytic properties

◦ Thermogravimetry

◦ Diffusion and kinetics

◦ Performance of fuel cells and electrolysers

◦ Solar water splitting and photosynthesis

◦ Controlled temperature and atmospheres

 Theory and computational

◦ Mathematics and computers

◦ Atomistic simulations



Electrochemistry: Applications

 Hydrogen

◦ Fuel cells, electrolysers

◦ Natural gas reforming, upgrade, dehydrogenation, etc.

◦ Ammonia as H2 carrier: Direct ammonia fuel cells

 Carbon capture (CCS)

◦ Mixed conducting membranes for O2, H2, CO2

 Heat recovery

◦ Thermoelectrics

 Artificial photosynthesis

◦ Nanomaterials, bionano, biocatalysts (enzymes)

 Novel electronics

◦ Bottom-up fabrication, extreme conditions, AI, …

https://youtu.be/I5pVBw3dUz8


Projects and background 

 We accept students from bachelor programs
◦ Kjemi og biokjemi

◦ Materialvitenskap for energi- og nanoteknologi (MENT)

 Bachelor projects

 Master projects

 Required background
◦ None special

 Recommended background
◦ Skills and interest in inorganic chemistry and/or physical 

chemistry

 Suggested courses
◦ KJM3110 Electrochemistry

◦ KJM-MENA3120 Inorganic Chemistry II

◦ MENA3200 Energy materials



Examples of available BSc and MSc projects
Some explained in more detail in following slides

 Assoc. prof. Jonathan Polfus jonathan.polfus@kjemi.uio.no

◦ 1. Proton and electron transfer at solid-solid electrochemical interfaces (MENT – MSc)

◦ 2. Hydride ion diffusion in sub-stoichiometric titanium nitrides (MENT – MSc/BSc)

◦ 3. Interlayer coupling in van der Waals heterostructures (KJM/MENT – BSc/MSc)

 Prof. Reidar Haugsrud reidar.haugsrud@kjemi.uio.no

◦ 1. Mixed Anion metal Oxides (MAOs) – novel functional materials

◦ 2. Ionic and mixed ionic-electronic conductors – materials for future energy technologies

◦ 3. Surface kinetics/electrocatalysis – «everything starts at the surface

 Prof. Truls Norby truls.norby@kjemi.uio.no

◦ 1. Novel catalysis for nitrogen fixation: Fertilizers

◦ 2. Oxide thermoelectrics: Industrial waste heat recovery

◦ 3. Novel p-n junctions for energy conversion

 Dr. Ragnar Strandbakke ragnar.strandbakke@kjemi.uio.no

◦ Electrodes for proton ceramic fuel cells and electrolysers 

 Dr. Athanasios “Sakis” Chatzitakis a.e.chatzitakis@smn.uio.no

◦ Photoelectrochemistry: Novel electrocatalysts, solar hydrogen, artificial photosynthesis

 Drs. A. Masoud Dayaghi, Xin Liu, Asif Mahmood

◦ More possibilities…

mailto:jonathan.polfus@kjemi.uio.no
mailto:reidar.haugsrud@kjemi.uio.no
mailto:truls.norby@kjemi.uio.no
mailto:ragnar.strandbakke@kjemi.uio.no
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Career opportunities
• Many of our Masters continue with PhD at UiO

• Others go to Norwegian and international companies and institutes 
















