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Anodization of 3D Printed Titanium for Photoca-
talysis (PHOTO-3D)

SINTEF Work, WP 6.4:
Titanium dioxide (TiO2) is a common material for pho-
tocatalysis due to its high efficiency, low cost, chemi-
cal inertness and high photostability. Highly ordered, 
vertically oriented arrays of TiO2 nanotubes can be 
prepared on a Ti substrate by electrochemical anod-
ization. The use of TiO2 nanotubes generally offers a 
larger surface area compared to nanoparticles, as well 
as channels for enhanced electron transfer. The TiO2 
nanotubes also have high adsorption capacity and 
efficient charge separation can be achieved, which 
reduces the efficiency loss due to recombination of 
photogenerated electrons and holes.

The main idea of this project is to 
produce an advanced photocatalyst by 
combining the concept of 3D printing 
and anodization of titanium (Ti), and 
to prove its activity towards water 
cleaning and water splitting under solar 
illumination (figure below).

Many literature reports are based on anodization of 
Ti foils, whereas here we use 3D printed Ti structures 
as substrates for the anodization. The benefit of using 
3D printing in the design of a photocatalytic reactor 
or electrode is that the structure can be computer-de-
signed to satisfy multiple criteria. We can optimize the 
3D structures of the photocatalytic reactors to sub-
stantially increase the surface area/volume accessible 
to the light, compared to what is possible with conven-
tional photocatalytic reactors and yielding a crucial im-
provement in the efficiency of the photocatalysts. 

The figure below illustrates some selected electrode 
designs that have been successfully 3D printed and 
anodized. When working with 3D printed materials, 
factors such as material roughness and alloying el-
ements, as well as the lower accessibility of the sur-
face to be anodized, affect the anodization process. 
This requires the development of new photocatalyst 
preparation methodologies.  The next step in this 
project is to test these photocatalysts in wastewater 
treatment and water splitting.

Schematic illustration of the project’s workflow, from designing, optimizing and printing of the 3D structures to anodiza-
tion of TiO2 nanotubes onto the 3D structures to testing of the prepared photocatalysts in the two selected applications.
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Two new PhDs

     Candidate: 		 Ata ul Rauf Salman

Date of defense:	 December 6, 2019

Title of thesis: 	 Catalytic oxidation of NO to NO2 for nitric acid production

Public trial lecture: Nitrogen fixation beyond Haber-Bosch – recent developments in  
			     heterogeneous catalysis and electrocatalysis 

The Committee:
First opponent:	 Professor Lars J. Pettersson, KTH, Sweden
Second opponent: 	 Dr. Sang Baek Shin, Yara Technology Centre, Porsgrunn
Administrator: 	 Professor Hilde J Venvik, NTNU

Supervisor:		 Professor Magnus Rønning, NTNU
Co-supervisors:	 Rune Lødeng, SINTEF, Bjørn C. Enger, SINTEF
iCSI project:	 21st century Ammonia Oxidation and Nitric Acid technology development.
Industry partner:	 YARA
Current Position:	 Equinor, Herøya

   Candidate: 		 Dimitrios Papas

Date of defense:	 December 13, 2019

Title of thesis: 	 Direct methane to methanol conversion over Cu-exchanged zeolites: 
			   Building structure - activity relationships

Public trial lecture: Overview of catalysts for methanol synthesis from carbon dioxide  
			   – structure to property relations

The Committee:
First opponent:	 Professor Jeroen A. van Bokhoven, ETH Zürich, Switzerland
Second opponent: 	 Assistant Professor Chris Paolucci, University of Virginia
Administrator: 	 Professor Ola Nilsen, UiO

Supervisor:		 Professor Stian Svelle, UiO
Co-supervisors:	 Pablo Beato, Haldor Topsøe, Professor Unni Olsbye, UiO
iCSI project:	 The next step in direct activation of lower alkanes
Industry partner:	 Haldor Topsøe AS
Current Position:	 CorrsTek Membrane Science, Oslo

The current work aims to replace the homogenous 
reaction in the Ostwald  process from 1902 with 
a more compact heterogeneous catalytic process 
for producing nitric acid. This is done by finding  
efficient catalysts for oxidation of NO to NO2, at 
conditions relevant to nitric acid plants, enabling 
significant process intensification of the produc-

tion plant. Additionally, the aim was to gain fun-
damental understanding of reaction kinetics and 
the mechanism of oxidation of NO over promising 
catalysts. Further details in the current work and 
results are described on page 31 under the Scien-
tific Activities in IIA1. 

Ata ul Rauf Salman (in the middle) surrounded by opponents and supervisors

The direct conversion of methane to added value 
chemicals, in particular methanol, is a topic inten-
sively researched by the academia and the indus-
try due to large environmental and economic ben-
efits. Such a process could provide an alternative 
to the capital- and energy-intensive syngas route 
for methanol synthesis as well as contribute in re-
ducing methane flaring. To this end, different cat-
alytic processes have been investigated over the 
past decades.

In this thesis, copper-loaded zeolites are inves-
tigated for the direct conversion of methane to 
methanol. Zeolites, which have numerous appli-
cations in catalysis, are microporous aluminosili-
cates with defined structures able to host active 

metal centres. The conversion of methane to 
methanol over copper-exchanged zeolites is a 
stepwise process. Initially the material is pre-treat-
ed in oxygen at high temperature, then methane 
activation takes place at a lower temperature, 
and finally methanol is extracted by hydrolysis of 
the stabilized intermediate. Different copper-ex-
changed zeolites have been investigated, includ-
ing chabazite, ferrierite and mordenite, aiming 
to understand the mechanism of the conversion 
as well as the fundamental properties of the ma-
terials. These are achieved by combining activity 
measurements with in-situ and operando charac-
terization techniques and establishing structure 
activity relationships.

Celebration of Dimitrios  Papas’ approved PhD defense (Dimitrios to the right).
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iCSI is an attractive project for international research-
ers. The 89 master students, PhD candidates, post-
docs and guest researchers within or affiliated with 
iCSI represent 22 countries. Non-Norwegians make 
up 64% of this group of employees.  

In July 2019, SINTEF researcher Ingeborg-Helene Sve-
num returned after one year as a guest researcher in 
the group of Professor Manos Mavrikakis at the Uni-
versity of Wisconsin-Madison College of Engineering.

Overview of international collaborations:
 
Universities and Institutes

•	 Aalto University, Finland
•	 Anna University, Department of Chemistry, Chennai, India
•	 Bulgarian academy of Science, Bulgaria
•	 Cardiff University, United Kingdom
•	 Chalmers University of Technology, Sweden
•	 CNR, Italy
•	 Dalian Institute of Chemical Physics, Chinese Academy of  

Sciences, China
•	 Delft University of Technology, Netherlands
•	 Durham University, United Kingdom
•	 East China University of Science and Technology, China
•	 ECN, Netherlands
•	 European Research Institute of Catalysis A.I.S.B.L., Belgium
•	 Ghent University, Belgium
•	 Institut de Recherches sur la Catalyse et l’Environnement de 

Lyon, CNRS, France
•	 Instituto Nacional del Carbón, INCAR-CSIC, IMDEA Energy  

Institute, Spain. 
•	 Karlsruhe Institute of Technology – KIT, Germany
•	 KAUST, Saudi Arabia
•	 Kemijski Institut (NIC), Slovenia
•	 Leiden University, Netherlands
•	 Linné University, Sweden
•	 Lund University, Sweden
•	 MAX-IV Laboratory, Lund, Sweden
•	 National University of Science and Technology, Pakistan
•	 Paul Sherrer Institut, Schweiz
•	 Polytech Sorbonne, France
•	 Politecnico di Milano, Italy
•	 Royal Institute of Technology (KTH), Sweden
•	 School of Chemistry and Chemical Engineering, Shanghai Jiao 

Tong University, China
•	 Shanghai Institute of Applied Physics, China
•	 Shanxi Institute of Coal Chemistry, Chinese Academy of  

Sciences, (ICC), China

Internationalization 2019 

•	 Sorbonne University, France
•	 Stanford University, California, USA
•	 Swiss-Norwegian Beamlines at ESRF, France
•	 Technical University of Denmark, Denmark
•	 Technische Universiteit Eindhoven; Netherlands
•	 Tianjin University, China
•	 University of California, Berkeley, USA
•	 University of Cape Town, South Africa
•	 University of Duisburg-Essen, Germany
•	 University of Porto, Portugal
•	 University of Sheffield, United Kingdom
•	 University of Wisconsin-Madison, USA
•	 University of Torino, Italy
•	 Utrecht University, Netherlands

Companies

•	 Arkema France SA; France
•	 Asociacion Espanol de NormalizacionA, Spain
•	 B.T.G. BV, Netherlands
•	 Borealis, Austria
•	 BTG-BTL, Belgium
•	 C2P2, Lyon (CNRS)
•	 Compania Espanola de Petroleos, Spain
•	 DOW chemicals
•	 ENI S.p.a., Italy
•	 Fundacio EURECAT, Spain
•	 GE Healthcare, Norway
•	 Haldor Topsøe AS, Denmark
•	 Johnson Matthey, UK
•	 Linde, Germany

•	 Perstorp AB, Sweden
•	 Processi Innovativi SRL, Italy
•	 ProfMOF AS, Norway
•	 Repsol SA, Spain
•	 SABIC, Saudi Arabia
•	 SICAT Sarl, France
•	 ST1, Finland
•	 Steeper, Denmark
•	 Strane Innovations SAS, France
•	 Tata Steel UK Limited
•	 Turkiye Petrol Rafinerileri Anonim Sirketi (Tüpras),
•	 UOP LLC
•	 Velocys, USA
•	 VTT, Finland



Annual Report 2019 - ICSI - 5150 -  iCSI - Annual Report 2019 

European research projects
WASTE2ROAD -Biofuels from WASTE TO ROAD transport. 
(Coordinator). H2020-LC-SC3-RES-21-2018: iCSI Partners 
involved: SINTEF. Duration: 2018-2022.

Pulp and Fuel - Pulp and Paper Industry Wastes to Fuel. 
H2020-LC-SC3-RES-21-2018. iCSI Partners involved: SIN-
TEF. Duration: 2018-2022.

Bizeolcat - Bifunctional zeolite-based catalysts for sus-
tainable hydrocarbon transformation. Horizon 2020 
CE-NMBP-24-2018 - iCSI Partners involved: SINTEF, UiO. 
Duration: 2019-2022.

BIKE - BImetallic Catalysts Knowledge-based develop-
ment for Energy applications. Horizon 2020 MSCA-ITN: 
iCSI Partners involved: NTNU. Duration: 2019-2023.

C123 - Methane oxidative conversion and hydroformy-
lation to propylene. (Coordinator). Horizon 2020 CE-
NMBP-24-2018. iCSI Partners involved: SINTEF. Duration: 
2019-2023.

COZMOS - CO2 hydrogenation to light hydrocarbons (UiO 
coordinator). H2020-LC-SC3-RIA & H2020-LC-SC3-2018- 
NZE-CC: UiO, SINTEF, Topsøe: Status: 2019-2023.

4Refinery - Scenarios for integration of bio-liquids in ex-
isting REFINERY processes. H2020-LCE-2016-RES-CCS-RIA, 
iCSI Partners involved: SINTEF. Duration: 2017 - 21

CARMOF – New process for efficient CO2 capture by inno-
vative adsorbents based on modified carbon nanotubes 
and MOF materials. H2020-NMBP-20-2017, iCSI Partners 
involved: SINTEF. Duration: 2018 –21 

Research Council of Norway (RCN)  
projects with international  
collaborations
EmX 2025 - an R&D base for reduced exhaust emissions 
in the Norwegian marine transportation sector. TRANS-
PORT 2025 Researcher project (246862). iCSI Partners in-
volved: NTNU/ SINTEF. Duration 2015-2019. Internation-
al partner: Chalmers University of Technology, Sweden.

GAFT Gasification and FT-Synthesis of Lignocellulosic 
Feedstocks, ENERGIX Knowledge-Building Project for In-
dustry (280903). iCSI Partner involved: SINTEF. Duration: 
2015-2019.

Bio4Fuels - Norwegian Centre for Sustainable Bio-based 
Fuels and Energy. Centre for Environment-friendly Energy 
Research (FME, 257622), iCSI Partners involved: SINTEF/ 
NTNU. Duration: 2016 - 2024

MBCL - Moving Bed Carbonate Looping, CLIMIT-support-
ed (Gassnova), Owned by FTG (Fjell Technology Group), 
iCSI Partners involved: NTNU, SINTEF, International part-
ner: Southeast University, China,   Duration 2017 -202x

H2MemX - Enabling ultrathin Pd based membranes 
through surface chemistry diagnostics and control. EN-
ERGIX Researcher project (280903). iCSI Partners in-
volved: NTNU, SINTEF. Duration 2018 – 2021. Interna-
tional partner: Lund University/MAX IV, Sweden.

NanoCat4Fuels - Production of JP-8 Range Fuels and 
Chemicals from Pyrolysis Bio-Oil using Nanostructured 
Catalyst, Indo-Norwegian initiative on renewable fuels 
and chemicals within the Bionær and EnergiX work pro-
gram, iCSI Partners involved: SINTEF, International part-
ner: Anna University, Department of Chemistry, Chennai, 
India Duration: 2018 – 2021

Accounts 2019
Table 1 summarizes the costs in 2019 and the total budget for the period of the Centre after revision in  
January 2020. The different cost codes concern respectively: 
•	 NTNU costs in Payroll and indirect expenses 

•	 Other research partners (SINTEF and UiO) in Procurement of R&D services

•	 Equipment code includes rent of research equipment acquired to serve needs for the SFI

•	 Other operating expenses regroups mainly research at industrial partners

Cost code Costs 2019, kNOK 2015-2023 Total budget

Payroll and indirect expenses  7 792  59 413

Procurement of R&D services 11 169  92 378

Equipment  902  7 305

Other operating expenses 4 917  34 078

Totals 24 780  193 174 

Table 2 presents the cost and financing per partner. The industrial partners are Yara ASA, Dynea AS, INOVYN 
AS, KA. Rasmussen AS and Haldor Topsøe A/S.

Cost and Financing per partner 2019 Accounts 2015-2023 Total budget

Partner Costs Financing Costs Financing

NTNU 10 137 2 488 75 252 27 074

University of Oslo 6 378 2 158 48 877 12 700

SINTEF 4 792 1 471 43 501 7 858

Industrial partners 3 475 6 474 25 543 49 543

Research Council of Norway - 12 191 - 96 000

Totals 24 780 24 780 193 174 193 174

Table 3 presents the costs per Industrial Innovation Area (IIA). The iCSI Management and administration  
include the overall administration of the Centre (Director, Coordinator and Economy advisor, meetings,  
seminars, SAC compensation and expenses, international exchange funding).

Industrial Innovation Area (IIA) Costs 2019 2015-2023 Total budget

IIA1 21st century Nitric Acid technology development 3 783 36 648
IIA2 New NOx abatement technologies 621 7 574
IIA3 Frontier formalin technology development 2 800 22 907
IIA4 PVC Value Chain 4 692 31 027
IIA5 The next step in direct activation of methane 4 067 34 492
IIA6 Generic projects 6 980 36 323
IIA7 2020 Catalysis - 7 495
iCSI Management and administration 1 838 16 708

Totals 24 780  193 174 

*In all tables above values appear in 1000 NOK (as per January 2020 10 NOK are equivalent to 1€)
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2019 PhD candidates with financial support from iCSI

Ata ul Rauf Salman NTNU Pakistan 2015 - 2019 M IIA1

Dimitrios Pappas UiO Greece 2016 - 2019 M IIA5

Endre Fenes1) NTNU Norway 2015 - 2020 M IIA4

Samuel Regli NTNU Switzerland 2016 - 2020 M IIA6

Stine Lervold NTNU Norway 2016 - 2020 F IIA3

Asbjørn Slagtern Fjellvåg UiO Norway 2016 - 2020 M IIA1

Hongfei Ma NTNU China 2017 - 2020 M IIA4

Moses Mawanga NTNU Uganda 2018 - 2021 M IIA6

Karoline Kvande UiO Norway 2019 - 2022 F IIA5

Julie Hessevik UiO Norway 2019 - 2023 F IIA1

1)  Endre Fenes left iCSI in 2019 for a job in the industry, and his defense is delayed.

2019 PhD candidates in iCSI with financial support from other sources,

Bjørkedal , Ole H. NTNU Norway 2016-2020 M Selective catalytic reduction (SCR) of NOX 
emissions in maritime transport.

Muhammad Zubair NTNU Pakistan 2017-2020 M
Enhanced visible light adsorption TiO2 
based catalysts for photocatalytic H2 
production

Martina Cazzolaro NTNU Italy 2017-2020 F Cu/CNF for selective hydrogenation of 
hydroxyacetone to 1,2-propanediol

Joakim Tafjord NTNU Norway 2017-2020 M Iron-based Fischer Tropsch synthesis 
based on renewable feedstocks

Jianyu Ma NTNU China 2017-2020 M Chemical looping desulphurization

Daniel Skodvin NTNU Norway 2017-2020 M Carbon Nanomaterial-Ionic Liquid Hybrid 
for Ultrahigh Energy Supercapacitor

Mario Ernesto Casa-
legno NTNU Spain 2018-2022 M Catalyst for onboard hydrogen  

generation from bioethanol

Jibin Antony NTNU India 2018-2021 M Nanostructured hybrid catalysts for  
photocatalytic applications

Ask Lysne NTNU Norway 2019-2022 M
Staging and Multiple Hydrogen Feed of 
Biomass to Fischer-Tropsch Fuel Synthe-
sis

Dumitrita Spinu NTNU Romania 2019-2022 F Low temperature CO2 capture

Junbo Yu NTNU China 2019-2022 M Hydrogen membrane separation  
technology 

Magnus Mortén UiO Norway 2015-2019 M Acid strength of metal substituted  
aluminium phosphates

Emil S. Gutterød UiO Norway 2016-2019 M
On the kinetics and confinement effects 
of partial methane oxidation over  
Cu-MOFs

Volodymyr 
Levchenko UiO Ukraine 2016-2020 M Au-based catalysts for C-C and C-X  

couplings

Giuseppe Rotunno UiO Italy 2016-2019 M Autocatalysis and chiral amplification  
in metal organic frameworks

Mustafa Kømurcu UiO Norway 2017-2020 M Ethene oligomerization

Martin Jensen UiO Norway 2018-2022 M Materials for catalytic oxidation of  
ammonia

Postdoctoral fellows with financial support from iCSI in 2019

Yanying Qi NTNU China 2016-2020 F IIA6

Oleksii Ivashenko UiO Ukraine 2016-2020 M IIA1/IIA6

Yalan Wang NTNU China 2019-2021 F IIA4

Yalan Wang

One new postdoctoral fellow was welcomed in 2019,
Yalan Wang joined iCSI in May. She finalized her PhD
in the Catalysis group at Department og Chemical
Engineering, NTNU, in March 2019.

Education
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2019 International exchange PhD candidates and visiting researchers,   
NTNU and UiO

Weixin Qian East China University of 
Science and Technology M 8 mths The mechanistic and kinetic study of CO and 

CO2 hydrogenation to chemicals and fuel

Xiaoli Yang Dalian Institute of Chem-
ical Physics F 8 mths The conversion of syngas to liquid  

hydrocarbons with OX-ZEO process

Nianju Hou Tianjin University F 12 mths Ethanol fuel cells and also the ORR catalysts  
for fuel cells.

Gang Wang East China University of 
Science and Technology M 3 mths Oxidation of propene to propene oxide with 

gold catalyst

Wenzhao Fu East China University of 
Science and Technology M 2 mths Redox catalytic cycle of VOC oxidation and  

ethylene epoxidation

Hao Zhang Shanghai Institute of 
Applied Physics M 2 mths XAS study of nanoclusters in electrochemical 

reaction

Silvia Bordiga University of Turin F 1 mth Spectroscopic investigations of porous  
materials

Tommaso 
Selleri

Department of Energy, 
Politecnico di Milano M 1 mth Operando UV-vis measurement on Cu-CHA 

catalysts

Lukasz  
Kuterasinski

Jerzy Haber Inst.of Cat. 
and Surf. Chemistry,  
Polish Ac.of Sciences

M 2 weeks Conversion of methanol to hydrocarbons  
over hierarchical zeolite catalysts

2019 Postdoctoral researchers working on projects in iCSI with financial support 
from other sources, NTNU and UiO

Chen, Qingjun NTNU China 2015- 2019 M First principles modeling of Co based FTS 
catalysts 

Jørgen Svendby NTNU Norway 2017- 2019 M 
Designing new renewable nanostruc-
tured electrode and membrane materials 
for direct alkaline ethanol fuel cell

Xiang Feng NTNU China 2017-2019 M catalytic pyrolysis of biomass towards 
olefin production 

Strømsheim, Marie 
Døvre NTNU Norway 2018- 2020 F surface chemistry and segregation phe-

nomena of Pdalloy membranes 

Gavrilovic  
Ljubisa NTNU Serbia 2018 - 2020 M 

Bio Fischer-Tropsch (BioFT)Staging and 
Multiple Hydrogen. Feed of Biomass to 
Fischer-Tropsch Fuel Synthesis

Zhenping Cai NTNU China 2018- 2020 M conversion of lignocellulosic wastes into 
biofuels and bioplastics

Ainara Moral  
Larrasoana NTNU Spain 2018 - 2020 F MBCL project 

Yuanwei Zhang NTNU China 2018 - 2019 M MBCL project – simulation work 

Suresh Balasingam NTNU India 2018 - 2020 M Energy storage by high energy superca-
pacitors  

Irene Panela Herrero UiO- 
Katalyse Spain 2017-2020 F Production of aromatics from methanol 

via metal-exchanged zeolites 

Andrea Lazzarini UiO- 
Katalyse 

Italy 2017-2019 M Detailed characterization of complexes 
and nanostructured materials 
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Autumn 2019 Specialization projects students

Ingvill Andrea Røed Norway F Low temperature selective hydrogenation using noble 
metal catalysts

Petter Tingelstad Norway M Biomass conversion to fuels / Oxidation, autoclave,  
catalyst

Kishore Rajendran India M Biomass conversion to chemical / Fixed bed reactor, 
ethanol  

Oscar I. Encinas Spain M High temperature CO2 capture / combustion - fixed bed

Maren W. Kveinå Norway F CO2 emission reduction by CO to carbon / CNF  
- Fixed bed

Yun Liu South Korea F Low temperature CO2 capture / TGA

Jithin Gopakumar India M Ethylene oxychlorination on Cu based catalysts

Hammad Farooq Pakistan M Carbon formation and catalysis in the conversion of 
methyl chloride and silicon into dimethyldichlorosilane 

Jørgen L. Grinna Norway M Low temperature CO2 capture by solid sorbents

Vilde Vinnes Jacobsen Norway F Production of olefins from waste plastics

Susanne K. Stokkevåg Norway F Oxidation of methanol to formaldehyde (MTF) over  
Ag catalysts

Anne Charlotte G. Wold Norway F Kinetic study of processes for high temperature CO2 cap-
ture by solid sorbents

Jon Arve Selnes Norway M Catalytic methane abatement for natural gas engines

Eirik Søreide Hansen Norway M Hydrogen production from biomass derived compounds 
by sorption enhanced reforming

Julie Christine Claussen Norway F Polymers Assisted Preparation of Iron based  
Fischer-Tropsch Catalysts for biomass to fuel

2019 International exchange bachelor or master students, NTNU and UiO

Angelo Bellia Italy M Synthesis of titanium free mordenite zeolites for the direct con-
version of methane to methanol

Alizée Bataille France F Production of H2 using red mud

Christian Maier Germany M Catalytic methane abatement for natural gas engines

Asma Hayoune Algeria F Photocatalytic H2 production

Henrik Schuster Germany M Catalytic Methane Abatement for Natural Gas Engines

Constance Debionne France F Polymers Assisted Preparation of Iron based Fischer-Tropsch 
Catalysts for biomass to fuel

Philip Walter Putze Germany M Methodology Development for the Characterization of  
Contact Mass in the Direct Process

Spring 2019 Master thesis in Chemical engineering (NTNU) or Chemistry (UiO) 
associated with iCSI

Galina T. Yavasheva Bulgaria F Synthesis and characterization of bimetallic nanoparticles 
for selective catalytic conversion of ammonia

Mia Bodenhoff1) Denmark F Combined experimental, spectroscopic, and theoretical 
mechanistic investigations

Dumitrita Spinu Moldavia F Production of Fuels from Lignin by Fast Hydropyrolysis with 
Coupled Catalytic Upgrading

Minadir Saracevic Norway M  Efficient catalysts for achieving NO /NO2 equilibrium

Martin Meuche Norway M Perovskite catalysts study by MS and FTIR

Lisa L. Landfall Norway F New catalysts for low-temperature selective catalytic 
reduction (SCR)

Kristiane S. Oftebro Norway F Photocatalytic Ammonia Synthesis

Erik A. Jørgensen Norway M Fischer-Tropsch Synthesis: Conversion of Bio-Syngas to Hy-
drocarbons

Abdul R. Toutounji Lebanon M Carbon formation and catalysis in the conversion of 
methyl chloride and silicon into dimethyldichlorosilane

Fatemeh Khodadady Qatar F process design and evaluation of CO2 capture on solid sor-
bents

Siyu Wang China F Synthesis of low temperature sorbents for CO2 capture

Tho Ba Tran Norway M Kinetic study of ethylene oxychlorination on promoted CuCl2/
Al2O3 catalysts

 
1) Mia Bodenhoff was a student at DTU, performing her master in collaboration with Haldor Topsøe and IIA5
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Communication and Dissemination 2019
iCSI Plenaries
Olsbye, Unni: Selective partial oxidation of methane - the 
chemical looping approach. Robert Karl Graselli Founda-
tion Irsee VIII Symposium; 2019-05-23 - 2019-05-26

Olsbye, Unni: Zeolite catalysis - what can we learn from 
Temporal Analysis of Products (TAP) experiments? Zeo-
lites, Prospects & Challenges 7th edition; 2019-05-27 - 
2019-05-29

Olsbye, Unni: Natural Gas Conversion in Microporous 
Catalysts, Zeotypes and Metal Organic Frameworks. 2019 
Award for Excellence in Natural Gas Conversion 12th 
Natural Gas Conversion Symposium (NGCS); 2019-06-02 
- 2019-06-06, San Antonio, Texas

Olsbye, Unni: Catalytic conversion of gas phase mole-
cules over UiO-67 Zr-MOFs - Two case studies. Beilstein 
Nanoporous Symposium 2019; 2019-11-12 - 2019-11-14

Rønning, Magnus: Characterisation of Fischer-Tropsch 
synthesis catalysts at industrial working conditions. Dy-
naCat Kick-off Meeting SPP 2080; 2019-02-11 - 2019-02-
12, Karlsruhe, Germany 

Venvik, Hilde Johnsen: iCSI – industrial Catalysis Science 
and Innovation for a competitive and sustainable pro-
cess industry. Operando Surface Catalysis meeting (OP-
SCAT); 2019-01-29 - 2019-02-01, Oslo, Norway

iCSI Keynote lectures
Rønning, Magnus: Combination of operando characteri-
sation techniques for studies of catalysts at work. 

Operando Surface Catalysis meeting (OPSCAT); 2019-01-
29 - 2019-02-01, Oslo, Norway

Fjellvåg, Asbjørn Slagtern; Waller, David; Skjelstad, Johan; 
Sjåstad, Anja Olafsen: Ni-loss and Grain Reconstruction 
of Pd/Ni alloys. Defect-Chemical Nature of Advanced En-
ergy Materials; 2019-10-19 - 2019-10-22, Tromsø, Nor-
way 

iCSI associated invited lectures
Svelle, Stian: Direct conversion of methane (to methanol): 
Is it feasible? Innovative catalysis and sustainability - Sci-
entific and Socio-Economic Aspects, Winterschool; 2019-
01-07 - 2019-01-11, 

Sunding, Martin Fleissner; Jensen, Ingvill Julie Thue; Sve-
num, Ingeborg-Helene; Ivashenko, Oleksii; Redekop, Ev-
geniy; Wells, Justin; Fagerberg, Ragnar; Sjåstad, Anja 
Olafsen; Venvik, Hilde Johnsen; Olsbye, Unni; Diplas, 
Spyridon: National Surface and Interface Analysis Lab-
oratory (NICE II): From (near) in-situ to operando XPS 
analysis. Operando Surface Catalysis meeting (OPSCAT); 
2019-01-29 - 2019-02-01, Oslo, Norway

Hval, Halvor Høen; Tripathi, Alok Mani; Fjellvåg, Helmer: 
High Energy Density Electrodes for Lithium-ion Batteries 
and Operando Studies. MoZEES Annual Meeting; 2019-
04-24 - 2019-04-25,Son, Norway 

Hval, Halvor Høen; Tripathi, Alok Mani; Ruud, Amund; 
Emerich, Hermann; Forseth, Sissel; Nilsen, Ola; Fjellvåg, 
Helmer: Make Batteries Safe Again. Energiforskningskon-
feransen 2019; 2019-05-21 - 2019-05-21, Oslo, Norway

iCSI Publications and conference  
contributions 2019
IIA1: 21st Century Ammonia Oxidation and Nitric 
Acid Technology Development 

Journal Publications 
Bundli, Silje; Dhak, Prasanta; Jensen, Martin; Gunnæs, 
Anette Eleonora; Nguyen, Phuong Dan; Fjellvåg, Helmer; 
Sjåstad, Anja Olafsen: Controlled alloying of Pt-Rh 
nanoparticles by the polyol approach. Journal of Alloys 
and Compounds 2019; Volume 779. s. 879-885

Fjellvåg, Asbjørn Slagtern; Waller, David; Skjelstad, Johan; 
Sjåstad, Anja Olafsen: Grain Reconstruction of Pd and 
Pd/Ni Alloys for Platinum Catchment. Johnson Matthey 
Technology Review 2019; Volume 63.(4) s. 236-246

Kumar, Susmit; Waller, David; Fjellvåg, Helmer; Sjåstad, 
Anja Olafsen: Development of custom-made bimetallic 

alloy model systems based on platinum-rhodium for het-
erogeneous catalysis. Journal of Alloys and Compounds 
2019; Volume 786. s. 1021-1029
Salman Ata ul Rauf; Hyrve, SM; Regli, Samuel K.; Zubair, 
Muhammad; Enger, Bjørn Christian; Lødeng, Rune; 
Waller, David; Rønning, Magnus;: Catalytic Oxidation of 
NO over LaCo1-xBxO3 (B = Mn, Ni) Perovskites for Nitric 
Acid Production, Catalysts. 2019, 9:429.

Oral Presentations
Rønning, Magnus; Salman, Ata ul Rauf; Regli, Samuel 
K.; Enger, Bjørn Christian; Lødeng, Rune; Waller, David;: 
Revealing the Structural and Chemical State of Platinum 
Nanoparticles during Oxidation of NO to NO2 at Nitric 
Acid Plant Conditions. NAM26, 2019 North American Ca-
talysis Society Meeting; 2019-06-23 - 2019-06-28, Chica-
go, Illinois

Fjellvåg, Asbjørn Slagtern; Waller, David; Skjelstad, Johan; 
Sjåstad, Anja Olafsen: Ni-loss and Grain Reconstruction 
of Pd/Ni alloys. Defect-Chemical Nature of Advanced 
Energy Materials; 2019-10-19 - 2019-10-22, Sommarøy, 
Norge

IIA3: Frontier Formalin Technology Development

Journal Publications 
Lervold, Stine; Arnesen, Kamilla; Beck, Nikolas; Lødeng, 
Rune; Yang, Jia; Bingen, Kristin; Skjelstad, Johan; Ven-
vik, Hilde Johnsen: Morphology and Activity of Electro-
lytic Silver Catalyst for Partial Oxidation of Methanol to 
Formaldehyde Under Different Exposures and Oxidation 
Reactions. Topics in catalysis 2019; Volume 62.(7-11) s. 
699-711

Oral Presentations
Lervold, Stine; Arnesen, Kamilla; Beck, Nikolas; Lødeng, 
Rune; Yang, Jia; Bingen, Kristin; Skjelstad, Johan; Venvik, 
Hilde Johnsen. Morphology and activity of electrolytic sil-
ver catalyst - For reactions relevant to partial oxidation of 
methanol to formaldehyde (MTF). EuropaCat 2019 14th 
European Congress on Catalysis; 2019-08-18 - 2019-08-
23, Aachen, Germany

IIA4: PVC Value Chain: World Class Energy and Raw 
Material Efficiency for the Production of Chlorine 
and Vinyl Chloride Monomer (VCM)

Journal Publications 
Wang, Yalan; Wang, Hongmin; Dam, Anh Hoang; Xiao, 
Ling; Qi, Yanying; Niu, Juntian; Yang, Jia; Zhu, Yi-An; Hol-
men, Anders; Chen, De: Understanding effects of Ni par-
ticle size on steam methane reforming activity by com-
bined experimental and theoretical analysis. Catalysis 
Today 2019 s. 1-9

Wang, Yalan; Xiao, Ling; Qi, Yanying; Mahmoodinia, Me-
hdi; Feng, Xiang; Yang, Jia; Zhu, Yi-An; Chen, De: Towards 
rational catalyst design: boosting the rapid prediction of 
transition-metal activity by improved scaling relations. 
Physical Chemistry, Chemical Physics - PCCP 2019 ;Vol-
ume 21.(35) s. 19269-19280

Oral Presentations
Kumar Rout, Terje Fuglerud, Marco Piccinini, Endre Fenes, 
Hongfei Ma, De Chen: Combined Solid- and Gas Phase 
Kinetic Modelling: Ethylene Oxychlorination over K-Pro-
moted Cu/Al2O3 Catalyst,  The 12th Natural Gas Conver-
sion Symposium; 2019-06-02 - 2019-06-06, San Antonio, 
Texas

Hongfei Ma, Kumar Rout, Terje Fuglerud, Marco Piccinini, 
Endre Fenes, De Chen: Co-Promoting Effects of Mg and K 
in Ethylene Oxychlorination, The 12th Natural Gas Con-
version Symposium; 2019-06-02 - 2019-06-06, San Anto-
nio, Texas

Liland, Shirley Elisabeth Sjø; Rout, Kumar Ranjan; Chen, 
De: Understanding the redox reactions of Ni and Co 
during catalytic combustion of methane. The 12th Nat-

ural Gas Conversion Symposium; 2019-06-02 - 2019-06-
06, San Antonio, Texas  

Kumar Rout, Terje Fuglerud, Marco Piccinini, Endre Fenes, 
Hongfei Ma, De Chen: EI Impregnated Mesoporous Car-
bon Spheres As Ideal Sorbent for Post-Combustion CO2 
Capture from Natural Gas Power Plant, The 12th Natural 
Gas Conversion Symposium; 2019-06-02 - 2019-06-06, 
San Antonio, Texas

Liland, Shirley Elisabeth Sjø; Rout, Kumar Ranjan; Yang, 
Jia; Chen, De: Operando Study of Surface Oxygen Cover-
age and Redox Reactions on Ni-Co Catalyst during Meth-
ane Combustion. NAM26, 2019 North American Catalysis 
Society Meeting; 2019-06-23 - 2019-06-28, Chicago, Illi-
nois  

Ma, Hongfei; Fenes, Endre; Qi, Yanying; Rout, Kumar Ran-
jan; Fuglerud, Terje; Chen, De: Kinetic Analysis and Design 
of Catalytic Redox Cycles. NAM26, 2019 North American 
Catalysis Society Meeting; 2019-06-23 - 2019-06-26, Chi-
cago, Illinois

Selleri, Tommaso; Hu, Wenshuo; Gramigni, Federica; 
Fenes, Endre; Rout, Kumar Ranjan; Nova, Isabella; Tron-
coni, Enrico; Gao, Xiang; Chen, De; Cen, Kefa: A HO-
NO-Based Mechanism for the Reduction Half-Cycle in 
the Low Temperature SCR of NO over Cu-SSZ-13. NAM26, 
2019 North American Catalysis Society Meeting; 2019-06-
23 - 2019-06-28, Chicago, Illinois

Ma, Hongfei; Fenes, Endre; Qi, Yanying; Wang, Yalan; 
Rout, Kumar Ranjan; Fuglerud, Terje; Chen, De: Kinetic 
Analysis and Design of Catalytic Redox Cycles in Ethylene 
Oxychlorination. EuropaCat 2019 14th European Con-
gress on Catalysis; 2019-08-18 - 2019-08-23, Aachen, 
Germany 

iCSI Poster Presentations 
Wang, Yalan; Xiao, Ling; Qi, Yanying; Zhu, Yi-An; Yang, 
Jia; Chen, De; Holmen, Anders: Microkinetic model aided 
rational catalyst design for light olefins production from 
synthesis gas through hybrid semi-empirical approach. 
2019 North American Catalysis Society Meeting; 2019-06-
23 - 2019-06-28, Chicago, Illinois 

Ma, Hongfei; Fenes, Endre; Qi, Yanying; Rout, Kumar Ran-
jan; Fuglerud, Terje; Chen, De: Alkali Metal Doping of Eth-
ylene Oxychlorination Catalysts: Chemistry, Kinetics and 
Descriptors. EuropaCat 2019 14th European Congress on 
Catalysis; 2019-08-18 - 2019-08-23, Aachen, Germany

Qi, Yanying; Fenes, Endre; Ma, Hongfei; Wang, Yalan; 
Rout, Kumar Ranjan; Fuglerud, Terje; Chen, De: Insights 
into potassium promoter effects on CuCl2/γ -Al2O3 cata-
lyzed ethylene oxychlorination. EuropaCat 2019 14th Eu-
ropean Congress on Catalysis; 2019-08-18 - 2019-08-23, 
Aachen, Germany
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IIA 5: The Next Step in Direct Activation of Lower 
Alkanes

Journal Publications 
Brogaard, Rasmus Yding; Kømurcu, Mustafa; Dyballa, 
Michael Martin; Botan, Alexandru; Van Speybroeck, Ve-
ronique; Olsbye, Unni; De Wispelaere, Kristof., Ethene Di-
merization on Zeolite-Hosted Ni Ions: Reversible Mobili-
zation of the Active Site. ACS Catalysis 2019 ;Volume 9.(6) 
s. 5645-5650

Dyballa, Michael Martin; Pappas, Dimitrios; Kvande, 
Karoline; Borfecchia, Elisa; Arstad, Bjørnar; Beato, Pab-
lo; Olsbye, Unni; Svelle, Stian: On how copper mordenite 
properties govern the framework stability and activity 
in the methane-to-methanol conversion. ACS Catalysis 
2019; Volume 9.(1) s. 365-375

Dyballa, Michael Martin; Thorshaug, Knut; Pappas, Dim-
itrios; Borfecchia, Elisa; Kvande, Karoline; Bordiga, Silvia; 
Berlier, Gloria; Lazzarini, Andrea; Olsbye, Unni; Beato, 
Pablo; Svelle, Stian; Arstad, Bjørnar: Zeolite surface me-
thoxy groups as key intermediates in the stepwise con-
version of methane to methanol. ChemCatChem 2019; 
Volume 11.(20) s. 5022-5026

Lomachenko, Kirill A.; Martini, A; Pappas, Dimitrios; Negri, 
Chiara; Dyballa, Michael Martin; Berlier, Gloria; Bordiga, 
Silvia; Lamberti, Carlo; Olsbye, Unni; Svelle, Stian; Beato, 
Pablo; Borfecchia, Elisa: The impact of reaction condi-
tions and material composition on the stepwise methane 
to methanol conversion over Cu-MOR: An operando XAS 
study. Catalysis Today 2019; Volume 336. s. 99-108

Pappas, Dimitrios; Borfecchia, Elisa; Lomachenko, Kirill 
A.; Lazzarini, Andrea; Gutterød, Emil Sebastian; Dyballa, 
Michael Martin; Martini, Andrea; Berlier, Gloria; Bordi-
ga, Silvia; Lamberti, Carlo; Arstad, Bjørnar; Olsbye, Unni; 
Beato, Pablo; Svelle, Stian: Cu-Exchanged Ferrierite Zeo-
lite for the Direct CH4 to CH3OH Conversion: Insights on 
Cu Speciation from X-Ray Absorption Spectroscopy. Top-
ics in catalysis 2019; Volume 62, (7-11) 

Dimitrios K. Pappas, Elisa Borfecchia, Michael Dyballa, 
Kirill A. Lomachenko, Andrea Martini, Gloria Berlier, Bjør-
nar Arstad, Carlo Lamberti, Silvia Bordiga, Unni Olsbye, 
Stian Svelle, and Pablo Beato, Understanding and Opti-
mizing the Performance of Cu-FER for The Direct CH4 to 
CH3OH Conversion, ChemCatChem, 11, 2019, 621-627.

Kvande, Karoline: A Study of Cu-loaded SAPO-34 for the 
Direct Conversion of Methane to Methanol. Master thesis, 
University of Oslo, 2019, 119 s

Oral Presentations
Dyballa, Michael Martin; Pappas, Dimitrios; Borfecchia, 
Elisa; Kvande, Karoline; Bordiga, Silvia; Berlier, Gloria; 
Lamberti, Carlo; Arstad, Bjørnar; Beato, Pablo; Olsbye, 
Unni; Svelle, Stian: Cu-MOR applied in the stepwise meth-
ane-to-methanol conversion. German Zeolite Confer-
ence; 2019-03-08 - 2019-03-08, Dresden, Germany 

Svelle, Stian; Elisa Borfecchia; Dimitrios K. Pappas; Mi-
chael M. Dyballa; Kirill A. Lomachenko; Andrea Martini; 
Gloria Berlier; Bjørnar Arstad; Carlo Lamberti; Silvia Bor-
diga; Unni Olsbye; Pablo Beato: Methane to methanol 
conversion over Cu-zeolites. 12th Natural Gas Conver-
sion Symposium (NGCS); 2019-06-02 - 2019-06-06, San 
Antonio, Texas 

Dimitrios K. Pappas: Establishing Structure-Activity Re-
lationships for Direct Methane to Methanol over Cu-Ex-
changed Zeolites NAM26, 2019 North American Catalysis 
Society Meeting; 2019-06-23 - 2019-06-28, Chicago, Illi-
nois 

Kvande, Karoline: Comparing the Nature of the Active 
Sites in Cu-loaded SAPO-34 and SSZ-13 for the Direct 
Conversion of Methane to Methanol. ELITECAT 2019; 
2019-07-01 - 2019-07-05, Lyon, France

Pablo Beato: Establishing Structure-Activity Relationships 
for Direct Methane to Methanol over Cu-Exchanged Ze-
olites 19th International Zeolite Conference, 2019-07-07 
– 2019-07-12, Perth, Australia

Kvande, Karoline: Direct conversion of methane to meth-
anol - A more Sustainable Solution. PhD day 2019; 2019-
10-18 - 2019-10-18,UiO Oslo, Norway

IIA6: Generic Projects for Additional Industrial 
Synergies

Journal Publications 
Dam, Anh Hoang; Wang, Hongmin; Dehghan-Niri, Roya; 
Yu, Xiaofeng; Walmsley, John; Holmen, Anders; Yang, Jia; 
Chen, De: Methane activation on bimetallic catalysts: 
properties and functions of surface Ni-Ag alloy. Chem-
CatChem 2019; Volume 11.(15) s. 3401-3412

Qi, Yanying; Aaserud, Christian; Yang, Jia; Holmen, Anders; 
Chen, De: Promotional effect of in-situ generated hydrox-
yl on olefin selectivity of Co-catalyzed Fischer-Tropsch 
synthesis. Physical Chemistry, Chemical Physics - PCCP 
2019

Qi, Yanying; Yang, Jia; Holmen, Anders; Chen, De: Inves-
tigation of C1+C1 coupling reactions in cobalt-catalyzed 
Fischer-Tropsch synthesis by a combined DFT and kinetic 
isotope study. Catalysts 2019 ;Volume 9.(6)

Hjorth, Ida; Nord, Magnus; Rønning, Magnus; Yang, Jia; 
Chen, De: Electrochemical reduction of CO2 to synthesis 
gas on CNT supported CuXZn1-X O catalysts. Catalysis To-
day 2019 s. 1-11

Weststrate, Kees-Jan; Mahmoodinia, Mehdi; Farstad, 
Mari Helene; Svenum, Ingeborg-Helene; Strømsheim, Ma-
rie Døvre; Niemantsverdriet, Hans; Venvik, Hilde Johnsen: 
Interaction of hydrogen with flat (0001) and corrugated 
(11–20) and (10–12) cobalt surfaces: Insights from exper-
iment and theory. Catalysis Today 2019

Oral Presentations
Regli, Samuel K.; Bjørkedal, Ole H.; Rønning M.; Operando 
XAS - UV-Vis of NH3-SCR over highly dispersed Cu catalysts 
on m-Al2O3. 26th North American Catalysis Society Meet-
ing. Chicago, IL, USA, 2019-06-23 – 2019-06-28.

Regli, Samuel K.; Fenes, Endre; Ma, Hongfei; Rout, Kumar 
Ranjan; Fuglerud, Terje; Chen, De: Elucidating Cu Species 
By Operando XAS – UV-Vis of CuCl2 Oxychlorination Cat-
alysts. NAM26, 2019 North American Catalysis Society 
Meeting; 2019-06-23 - 2019-06-26 Chicago, Illinois 

Regli, Samuel K.; Bjørkedal, Ole H.; Rønning M.; Operando 
XAS - UV-Vis of NH3-SCR over highly dispersed Cu catalysts 
on m-Al2O3. EuropaCat 2019, Aachen, Germany. 2019-08-
18 – 2019-08-23.

Regli, Samuel K.; Fenes, Endre; Ma, Hongfei; Rout, Kumar 
Ranjan; Fuglerud, Terje; Chen, De: Elucidating Cu species 
by operando XAS – UV-Vis of CuCl2 Oxychlorination Cata-
lysts. EuropaCat 2019 14th European Congress on Catal-
ysis,; 2019-08-18 - 2019-08-23, Aachen, Germany

Qian, Weixin; Wang, Yalan; Yang, Jia; Chen, De: Rational 
design of Cu based bimetallic catalysts for higher alco-
hols synthesis by combined micro-kinetic modeling and 
experiments. EuropaCat 2019 14th European Congress 
on Catalysis, 2019-08-18 - 2019-08-23, Aachen , Germany

Yang, Xiaoli; Chen, De; Wang, Yalan; Weixing, Qian; Yang, 
Jia; Holmen, Anders; Huang, Yanqian; Tao, Zhang: The 
conversion of syngas to aromatics via olefin routes: Com-
bined microkinetic modeling and experimental study. 
EuropaCat 2019 14th European Congress on Catalysis; 
2019-08-18 - 2019-08-24, Aachen , Germany  

Venvik, Hilde Johnsen; Strømsheim, Marie Døvre; Farstad, 
Mari Helene; Svenum, Ingeborg-Helene; Mahmoodinia, 
Mehdi; Weststrate, Kees-Jan; Borg, Anne: CO and H2 Ad-
sorption on Co(11-20) - a Combined Experimental and 
Theoretical Investigation. 12th Natural Gas Conversion 
Symposium - NGCS12; 2019-06-02 - 2019-06-06, San An-
tonio, Texas

Wang, Yalan; Xiao, Ling; Qi, Yanying; Yang, Jia; Zhu, Yi-
An; Holmen, Anders; Chen, De.: Rational catalyst design 
for Fischer-Tropsch to Olefins by microkinetic modeling 
through hybrid semi-empirical approach. EuropaCat 
2019 14th European Congress on Catalysis; 2019-08-18 
- 2019-08-23, Aachen, Germany  

Qian, Weixin; Wang, Yalan; Yang, Jia; Chen, De: Rational 
design of Cu based bimetallic catalysts for higher alco-
hols synthesis by combined micro-kinetic modeling and 
experiments. EuropaCat 2019 14th European Congress 
on Catalysis; 2019-08-18 - 2019-08-23

ICSI Associated Journal Publications 

Ahoba-Sam, Christian; Westgård Erichsen, Marius; Ols-
bye, Unni: Ethene and butene oligomerization over iso-

structural H-SAPO-5 and H-SSZ-24: Kinetics and mecha-
nism. Cuihuà xuébào 2019; Volume 40.(11) s. 1766-1777

Bakhtiary Davijany, Hamidreza; Hayer, Fatemeh; Phan, 
Xuyen Kim; Myrstad, Rune; Venvik, Hilde Johnsen; Pfeif-
er, Peter; Holmen, Anders: Modelling and simulation of a 
single slit micro packed bed reactor for methanol synthe-
sis. Catalysis Today 2019 s. 1-8

Bianchini, Federico; Fjellvåg, Helmer; Vajeeston, Ponni-
ah: Nonhexagonal Na Sublattice Reconstruction in the 
Super-Ionic Conductor Na2Zn2TeO6: Insights from Ab In-
itio Molecular Dynamics. Journal of Physical Chemistry C 
2019; Volume 123.(8) s. 4654-4663

Bjørgen, Morten; Eilertsen, Heidi; Gjengedal, Elin Lovise 
Folven; Maarten, Aerts; Svelle, Stian: Bruk av kontrollkort 
i kjemilaboratoriet – hvorfor, hvordan og hvordan ikke. 
Kjemi 2019 ;Volum 3. s. 22-27

Bratvold, Jon E.; Sønsteby, Henrik Hovde; Nilsen, Ola; 
Fjellvåg, Helmer: Control of growth orientation in as-de-
posited epitaxial iron-rich nickel ferrite spinel. Journal of 
Vacuum Science & Technology. A. Vacuum, Surfaces, and 
Films 2019; Volume 37.(2) s. 1-7

Buan, Marthe Emelie Melandsø; Cognigni, Andrea; 
Walmsley, John; Muthuswamy, Navaneethan; Rønning, 
Magnus: Active sites for the oxygen reduction reaction in 
nitrogen-doped carbon nanofibers. Catalysis Today 2019 
s. 1-11

Bugaev, Aram L.; Skorynina, Alina A.; Braglia, Luca; Lo-
machenko, Kirill A.; Guda, Alexander; Lazzarini, Andrea; 
Bordiga, Silvia; Olsbye, Unni; Lillerud, Karl Petter; Solda-
tov, Alexander V.; Lamberti, Carlo: Evolution of Pt and Pd 
species in functionalized UiO-67 metal-organic frame-
works. Catalysis Today 2019; Volume 336. s. 33-39

Cao, Yueqiang; Fu, Wenzhao; Sui, Zhijun; Duan, Xuezhi; 
Chen, De; Zhou, Xinggui: Kinetics Insights and Active Sites 
Discrimination of Pd-Catalyzed Selective Hydrogenation 
of Acetylene. Industrial & Engineering Chemistry Research 
2019; Volume 58.(5) s. 1888-1895

Chang, Qing-Yu; Yin, Qiang; Ma, Fang; Zhu, Yi-An; Sui, Zhi-
Jun; Zhou, Xing-Gui; Chen, De; Yuan, Wei-Kang: Tuning 
Adsorption and Catalytic Properties of α-Cr2O3 and ZnO 
in Propane Dehydrogenation by Creating Oxygen Vacan-
cy and Doping Single Pt Atom: A Comparative First-Princi-
ples Study. Industrial & Engineering Chemistry Research 
2019; Volume 58.(24) s. 10199-10209

Filez, Matthias; Redekop, Evgeniy; Dendooven, Jolien; Ra-
machandran, Ranjith K.; Solano, Eduardo; Olsbye, Unni; 
Weckhuysen, Bert M.; Galvita, Vladimir V.; Poelman, Hil-
de; Detavernier, Christophe; Marin, Guy B.: Formation 
and functioning of bimetallic nanocatalysts: The power 
of X-ray probes. Angewandte Chemie International Edi-
tion 2019 s. 1-12
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Fu, Wenzhao; Chen, Wenyao; Qian, Gang; Chen, De; Yuan, 
Weikang; Zhou, Xinggui; Duan, Xuezhi: Kinetics-assisted 
discrimination of active sites in Ru catalyzed hydrolytic 
dehydrogenation of ammonia borane. Reaction Chemis-
try & Engineering 2019; Volume 4.(2) s. 316-322

Gavrilovic, Ljubisa; Brandin, Jan; Holmen, Anders; Ven-
vik, Hilde Johnsen; Myrstad, Rune; Blekkan, Edd Anders: 
The effect of aerosol-deposited ash components on a 
cobalt-based Fischer–Tropsch catalyst. Reaction Kinetics, 
Mechanisms and Catalysis 2019; Volume 127.(1) s. 231-
240

Gutterød, Emil Sebastian; Lazzarini, Andrea; Fjermes-
tad, Torstein; Kaur, Gurpreet; Manzoli, Maela; Bordiga, 
Silvia; Svelle, Stian; Lillerud, Karl Petter; Skúlason, Egill; 
Øien-Ødegaard, Sigurd; Nova, Ainara; Olsbye, Unni: Hy-
drogenation of CO2 to Methanol by Pt Nanoparticles En-
capsulated in UiO-67: Deciphering the Role of the Metal−
Organic Framework. Journal of the American Chemical 
Society 2019; Volume 142. s. 999-

Holzinger, Julian; Nielsen, Malte; Beato, Pablo; Brogaard, 
Rasmus Yding; Buono, Carlo; Dyballa, Michael Martin; 
Falsig, Hanne; Skibsted, Jørgen; Svelle, Stian: Identifi-
cation of Distinct Framework Aluminum Sites in Zeolite 
ZSM-23: A Combined Computational and Experimental 
27Al NMR Study. Journal of Physical Chemistry C 2019; 
Volume 123.(13) s. 7831-7844

Kaur, Gurpreet; Øien-Ødegaard, Sigurd; Lazzarini, An-
drea; Chavan, Sachin Maruti; Bordiga, Silvia; Lillerud, 
Karl Petter; Olsbye, Unni: Controlling the Synthesis of 
Metal−Organic Framework UiO-67 by Tuning Its Kinetic 
Driving Force. Crystal Growth & Design 2019; Volume 
19.(8) s. 4246-4251

Kishore, M. R. Ashwin; Sjåstad, Anja Olafsen; Ponniah, 
Ravindran: Influence of hydrogen and halogen adsorp-
tion on the photocatalytic water splitting activity of C2N 
monolayer: A first-principles study. Carbon 2019; Volume 
141. s. 50-58

Kumar, Susmit; Waller, David; Fjellvåg, Helmer; Sjåstad, 
Anja Olafsen: Development of custom made bimetallic 
alloy model systems based on platinum-rhodium for het-
erogeneous catalysis. Journal of Alloys and Compounds 
2019; Volume 786. s. 1021-1029

Langseth, Eirin; Swang, Ole; Arstad, Bjørnar; Lind, Anna 
Maria; Cavka, Jasmina Hafizovic; Jensen, Tomas Lunde; 
Kristensen, Tor Erik; Moxnes, John Fredrik; Unneberg, 
Erik; Heyn, Richard H.: Synthesis and characterization 
of Al@MOF materials. Materials Chemistry and Physics 
2019 ;Volum 226. s. 220-225

Li, Qian; Yin, Qiang; Zheng, Ya-Shan; Sui, Zhi Jun; Zhou, 
Xinggui; Chen, De; Zhu, Yi-an: Insights into Hydrogen 
Transport Behavior on Perovskite Surfaces: Transition 
from the Grotthuss Mechanism to the Vehicle Mecha-
nism. Langmuir 2019; Volume 35.(30) s. 9962-9969

Li, Yahao; Chen, Bingxu; Duan, Xuezhi; Chen, Shuang-
ming; Liu, Daobin; Zang, Ketao; Si, Rui; Lou, Fengliu; 
Wang, Xuehang; Rønning, Magnus; Song, Li; Luo, Jun; 
Chen, De: Atomically dispersed Fe-N-P-C complex electro-
catalysts for superior oxygen reduction. Applied Catalysis 
B: Environmental 2019 ;Volum 249. s. 306-315

Li, Yang; Cheng, W; Sui, Zhi jun; Zhou, Xinggui; Chen, De; 
Yuan, Wei-kang; Zhu, Yi-an: Origin of Chemisorption En-
ergy Scaling Relations over Perovskite Surfaces. Journal 
of Physical Chemistry C 2019; Volume 123.(46) s. 28275-
28283

Li, Yang; Yang, Jie; Zhu, Yi-An; Sui, Zhi-Jun; Zhou, Xing-Gui; 
Chen, De; Yuan, Wei-Kang: Surface phase diagrams of 
La-based perovskites towards the O-rich limit from first 
principles. Physical Chemistry, Chemical Physics - PCCP 
2019; Volume 21.(24) s. 12859-12871

Li, Yang; Zheng, Ya-Shan; Zhu, Yi-An; Sui, Zhi-Jun; Zhou, 
Xing-Gui; Chen, De; Yuan, Wei-Kang: BEEF-vdW+U meth-
od applied to perovskites: thermodynamic, structural, 
electronic, and magnetic properties. Journal of Physics: 
Condensed Matter 2019; Volume 31.(14) s. 1-17

Liu, Ping; Redekop, Evgeniy; Gao, Xiang; Liu, Wen-Chi; 
Olsbye, Unni; Somorjai, Gabor: Oligomerization of Light 
Olefins Catalyzed by Brønsted-Acidic Metal–Organic 
Framework-808. Journal of the American Chemical Soci-
ety 2019; Volume 141.(29) s. 11557-11564

Lundvall, Fredrik; Kalantzopoulos, Georgios N.; Wragg, 
David; Arstad, Bjørnar; Blom, Richard; Sjåstad, Anja Olaf-
sen; Fjellvåg, Helmer: Characterization and evaluation of 
synthetic Dawsonites as CO2 sorbents. Fuel 2019; Volume 
236. s. 747-754

Ma, Yuanyuan; Gan, Jie; Pan, Minjian; Zhang, Yanfang; 
Fu, Wenzhao; Duan, Xuezhi; Chen, Wenyao; Chen, De; 
Qian, Gang; Zhou, Xinggui: Reaction mechanism and ki-
netics for Pt/CNTs catalyzed base-free oxidation of glyc-
erol. Chemical Engineering Science 2019; Volume 203. s. 
228-236

Molino, Andrea; Holzinger, J.; Lukaszuk, Katarzyna Anna; 
Rojo-Gama, Daniel; Gunnæs, Anette Eleonora; Skibsted, 
J.; Lundegaard, Lars Fahl; Svelle, Stian; Beato, Pablo; 
Bordiga, Silvia; Lillerud, Karl Petter: Synthesis of ZSM-23 
(MTT) zeolites with differentcrystal morphology and inter-
growths: effects onthe catalytic performance in the con-
version ofmethanol to hydrocarbons. Catalysis science & 
technology 2019; Volume 9.(23) s. 6782-6792

Nielsen, Malte; Hafreager, Anders; Brogaard, Rasmus 
Yding; De Wispelaere, Kristof; Falsig, Hanne; Beato, Pab-
lo; Van Speybroeck, Veronique; Svelle, Stian: Collective 
action of water molecules in zeolite dealumination. Ca-
talysis science & technology 2019; Volume 9.(14) s. 3721-
3725

Noor, Tayyaba; Qi, Yanying; Chen, De: Hydrogen depen-
dence of the reaction mechanism and kinetics of water 

gas shift reaction on Ni catalyst: Experimental and DFT 
study. Applied Catalysis B: Environmental 2019; Volume 
264. s. -

Pan, Minjian; Wang, Jingnan; Fu, Wenzhao; Chen, Bingxu; 
Lei, Jiaqi; Chen, Wenyao; Duan, Xuezhi; Chen, De; Qian, 
Gang; Zhou, Xinggui: Active sites of Pt/CNTs nanocatalysts 
for aerobic base-free oxidation of glycerol. Green Energy 
& Environment 2019 s. 1-7

Ranga, Chanakya; Alexiadis, Vaios I.; Lauwaert, Jeroen; 
Lødeng, Rune; Thybaut, Joris W.: Effect of Co incorpora-
tion and support selection on deoxygenation selectivity 
and stability of (Co)Mo catalysts in anisole HDO. Applied 
Catalysis A : General 2019; Volume 571. s. 61-70

Rout, Kumar Ranjan; Gil Matellanes, Maria Victoria; Chen, 
De: Highly selective CO removal by sorption enhanced 
Boudouard reaction for hydrogen production. Catalysis 
science & technology 2019; Volume 9.(15) s. 4100-4107
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trium-promoted nickel-KIT-6 catalysts. International jour-
nal of hydrogen energy 2019 ;Volume 44.(1) s. 274-286
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Zhu, Yi-An; Ye, Guang-Hua; Chen, De; Zhou, Xing-Gui; 
Yuan, Wei-Kang: The role of H2S addition on Pt/Al2O3 cat-
alyzed propane dehydrogenation: a mechanistic study. 
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Relationships on Co-Based Fischer-Tropsch Synthesis: 
The Impact of H2-CO-H2 Activation Treatment. 2019 North 
American Catalysis Society Meeting; 2019-06-23 - 2019-
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