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José A. Odriozola, Yantze River Scholar Professor at Beijing Forestry University, is Emeritus Professor at the University of Sevilla 
and elected member of the Royal Academy of Sciences of Sevilla. His research work is dedicated to Catalysis and Surface Chemistry, 
with a focus on Sustainable Chemistry for the Circular Economy, his research primarily explores heterogeneous catalysis, 
particularly the study of catalyst and catalytic reactions using operando methods. Since the late 1980s, Odriozola has pioneered 
techniques such as operando Diffuse Reflectance Infrared Fourier Transform Spectroscopy to understand catalytic reactions and 
has expanded his interests to include structured catalysts and metal alloy oxidation. 

He earned his Ph.D. from the University of Sevilla in 1981, focusing on the interaction of probe molecules with rare-earth oxides' 
surfaces. His postdoctoral research at Lawrence Berkeley Laboratory under Prof. Gabor Somorjai deepened his insights into 
surface chemistry, contributing to foundational work in Scanning Tunneling Microscopy. 

Odriozola has authored over 400 research papers and holds 12 patent applications in catalyst design and catalytic processes. He 
has supervised over 40 Ph.D. students, along with numerous MSc students and Postdoctoral Research Fellows. He has been 
awarded with the Senior Award of the Iberoamerican Society of Catalysis in 2024. His career accolades include serving as Head of 
the Department of Inorganic Chemistry at the University of Sevilla, Visiting Professor of the Universities of Strasbourg, Rennes 1, 
Surrey and Beijing Forestry and receiving recognition as a Fellow of The Royal Society of Chemistry (FRSC) in 2022.
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Alexandr N. Simonov is a physical chemist specialising in electrochemistry, materials science and sustainable technologies. 
Research in his group is aimed at understanding and designing new effective ways to generate and use renewable electricity for 
the sustainable energy and chemistry technologies. His major research focuses on the development of materials, electrode 
architectures and practical electrolytic devices for the production of hydrogen through splitting of water, reduction of nitrogen to 
ammonia, as well as selective oxidation of ammonia to nitrates and nitrites. He collaborates with industry on projects aiming to 
develop new cost-effective water electrolysers. He is a co-founder of a spin-out company Jupiter Ionics Pty Ltd. working on the 
commercialisation of the Monash technologies for the renewable ammonia and fertiliser production. 
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By combining perspectives from Italy, Türkiye and the Czech Republic, and expertise spanning hydrogen strategies, catalytic and 
chemical processes, integrated energy systems, materials, environmental technologies and applied research, the round table will  
move beyond individual technologies and consider the energy system as a whole. The exchange is expected to identify shared 
research and innovation priorities, highlight demonstration and scale-up needs, and outline concrete opportunities for cross-sector 
and international cooperation in the decade ahead. 

 

Invited speakers 

Dr. Luigi CREMA - President of Hydrogen Europe Research and Director of the FBK Center for Sustainable Energy 

Prof. Vincenzo PALMA - Full Professor at the University of Salerno and Vice-President of IAGE-Italy 

Prof. Ozgur C. COLPAN - Full Professor at Dokuz Eylul University and President of IAGE-Türkiye 

Dr. Leonarda LIOTTA - Research Director at the National Research Council of Italy 

Dr. Jan VERES - Researcher at VSB-Technical University of Ostrava and incoming President of IAGE-Czech Republic 

Dr. Gianluca LANDI  - Senior Researcher at the National Research Council of Italy and Member of IAGE-Italy 
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Dr. Adolfo IULIANELLI,  Senior Researcher at the National Research Council of Italy and President of IAGE-Italy 
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4. Conclusions 

A metal vapor synthesis (MVS) procedure was used to prepare PdCu nanoparticles with a 1:1 atomic ratio. Heat treatment at 500 
°C transformed the surface crystal phase from BCC to a mix BCC-FCC.  Such a surface has a combination of optimized hydrogen 
binding energy and a favourable OHad binding energy. The increase in activity after heat treatment translates directly to higher 
power densities in AEMFC testing.  
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Figure 1. Performance of the membrane reactor over time for (a) bilayer and (b) single-layer membranes.   

 

4. Conclusions 

Bilayer ZSM-5 membranes markedly enhance the stability of MeOH-to-DME catalytic membrane contactors. The optimized 
configuration effectively limits water-induced deactivation, enabling stable operation for up to 300 h on stream. The results show 
that combining layers with different functional roles improves water management and catalyst lifetime during operation as 
membrane contactors. Overall, appropriate operation in contactor mode provides durable catalytic membrane performance for DME 
synthesis. 
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magnetic field within an open coil is less uniform than in a helical coil, suggesting a trade-off between a wider field of view and a 
more uniform magnetic field.  

     

Fig. 1 a) Flow diagram of 3D OpenFOAM simulation; b) Magnetic field strength H (A/m) for different coil geometries 
along the center line.  

4. Conclusions 

Two OpenFOAM solvers were modified and applied in fully 3D simulations to model an induction-heating scenario relevant to 
electrical-chemical reactor heating. The solver emThermoSigmaFoam was successfully extended to incorporate temperature-
dependent material properties, yielding simulated temperature distributions that qualitatively agree with experimental observations, 
with higher temperatures occurring at the edge of the workpiece closest to the coil. Two distinct approaches were developed to 
prescribe the current density within the internal field of the 3D coil. Among these, the simpleFoam-setFields approach appears 
particularly promising for representing the current distributions in complex 3D geometries. To maximize the induced power for 
induction heating of chemical reactors, careful selection of the workpiece geometry, current density, and operating frequency is 
essential. Overall, the results demonstrate clear potential to optimize both coil and workpiece geometries to achieve efficient, 
spatially uniform heating in chemical reactors. 
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1. Introduction  

Ammonia is one of the most promising H2 carriers. The two main challenges for the scale-up of NH3 decomposition are achieving 
effective heat transfer and addressing the strong H2 inhibition that affects the best-performing Ru-based catalysts [1]. To address 
both challenges, we propose the design of a novel electrified membrane reactor (e-MR): the introduction of a Pd-Ag membrane 
dramatically increases the reaction rate by removing H2 from the catalyst surface, and electrification ensures better coupling between 
heat supply and demand, approaching the ideal performance of an isothermal reactor. As a result, it is possible to operate the reactor 
at high GHSV, at almost complete conversion, achieving process intensification. 

 

2. Materials and Methods 

A mathematical model was developed to design the electrically (Joule) heated e-MR reactor for NH3 decomposition. The model 
represents a packed-foam reactor integrated with a Pd-Ag membrane through mass, energy, and momentum balances. The kinetics 
of Franchi et al. (2 wt.% Pt/Al2O3) [2] and the membrane parameters of Ongis et al. [3] were implemented. The reactor performance 
is quantified considering two KPIs: NH3 conversion and Hydrogen Recovery Factor (HRF = H2, perm/(1.5·NH3, in)). 

 

3. Results and Discussion 

Figure 1 reports NH3 conversion (A) and HRF (B) as a function of inlet temperature for an isothermal packed bed (isoT-PB), an 
isothermal membrane reactor (isoT-MR), and an electrified membrane reactor (e-MR) with different power distributions. 

The reactors were simulated under the following operating conditions: GHSV=6 Nm3/h/kgcat; pret=20 bar; pperm=1 bar; membrane 
surface-to-catalytic bed volume ratio SV,m=60 1/m. The isoT-MR reaches the equilibrium conversion of the conventional isoT-PB 
at a temperature nearly 100 °C lower. Moreover, H2 removal shifts the thermodynamic limit, allowing the isoT-MR to achieve 
complete conversion and maximum HRF at Tin=500 °C. Hydrogen separation through the Pd-Ag membrane allows overcoming the 
kinetic limitation caused by H2 occupation of the catalyst active sites.  

Regarding the challenge of effectively supplying heat to sustain the endothermic NH3 decomposition reaction, Joule heating is 
considered one of the most effective technologies, as it solves the heat-transfer limitations that characterize conventional reactors. 
Nevertheless, Figure 1 shows that the NH3 conversion and HRF of the electrified reactor (symbols) drop compared to the ideal case 
of the isoT-MR (solid line). The performance drop of the e-MR can be explained by the mismatch between the variable heat demand 
along the axial coordinate (proportional to the reaction rate) and the constant volumetric heat supply (qv) generated by the Joule 
effect within a single resistive element, as represented in Figure 1C.  

By tailoring the resistive element design and/or its power supply, it is possible to obtain a variable (segmented) power input along 
the reactor axial coordinate, resulting in better coupling of heat demand and supply, and improving both conversion and HRF. The 
combination of H2 separation and effective heat supply results, for the 4-segment e-MR, in an NH3 conversion of 95 % and HRF=85 
% at Tin=500 °C, making this reactor configuration approach the ideal case of the isoT-MR reactor. 



 

116 

 

 

 
Figure 1: NH3 conversion (A), HRF (B), and qv distribution at Tin=500 °C (C) for different reactor configurations. Simulated 

conditions: GHSV=6 Nm3/h/kgcat; pret.=20 bar; pperm.=1 bar; SV,m=60 1/m. 

 

4. Conclusions 

The proposed electrified membrane reactor effectively couples H2 separation and tailored Joule heating to overcome kinetic and 
thermal limitations in NH3 decomposition. Segmented power input improves heat management, enabling high conversion and HRF 
at 500 °C, approaching ideal isothermal performance and enhancing process intensification. The qv segmentation proposed in this 
work is symmetrical along the reactor axis; as a further step, the qv distribution could be optimized to better match the local heat 
demand and further improve reactor efficiency. 
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4. Conclusions  

With this work we propose an application of our concept of electrified reactor which aims at valorizing captured CO2 by converting 
it into syngas. Thanks to the presence of a resistive structured catalyst, thermal power can be generated directly in the catalytic bed, 
allowing to achieve equilibrium conversion up to 18 Nm3/kgcat/h. Temperature profiles allowed to assess the effect that methanation 
has on the thermal behavior of the reactor which was faithfully described by the mathematical model.  
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Figure 1. Comparative simulation results: A) Axial configuration B) EMERALD (radial) configuration [1] 

(Rh catalyst, GHSV = 20 Nl/h/gcat, H2O:CH4:H2 = 2.5:1:0, V = 21.4 l, Power = 234 kW, Tin = 773 K, P = 7 bar) 

 
Figure 2. Experimental results: A) Temperature profiles B) Energy balance 

(Rh catalyst, GHSV = 5 Nl/h/gcat, H2O:CH4 = 3:1, V = 0.1 l, P = 1 bar) 

4. Conclusions 

The EMERALD Joule-heated radial reactor enables spatially tailored heat generation that matches SMR heat demand, significantly 
reducing cold-spot formation and pressure drop compared with axial designs. Experimental and modeling results validate the 
concept and demonstrate its potential for intensified, electrified hydrogen production. Scale-up and optimization studies are in 
progress. 
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1. Introduction  

Worldwide, plastic waste management through mechanical recycling often results in downcycling, particularly when applied to 
mixed plastic waste (MPW), which consists of multilayer packaging and heterogeneous polymer mixtures. This inadequate 
management is the main reason for the low global plastic recycling rate (approximately 9%) with only 10% of plastics being recycled 
more than once1, leading to the uncontrolled dispersion of contaminants. In this alarming context, advanced autothermal steam-
oxygen gasification technologies aimed at hydrogen production represent a promising solution. 

 

2. Materials and Methods 

Our pilot-scale, FABER (Fluidized Air Blown Experimental gasification Reactor) is a bubbling fluidized bed gasifier (BFBG), 
schematically shown in Errore. L'origine riferimento non è stata trovata. . It has a total height of 4.7 m and an internal diameter 
of 0.489 m, sizes selected to minimize scale effects and ensure transferable results to commercial scale. The gasifier operates with 
a maximum thermal input of 400 kW and can be supplied with different fluidizing/gasifying agents (air, oxygen, steam, carbon 
dioxide, or their mixtures). Produced syngas is treated in a hot gas cleaning system for catalytic tar cracking. 

 

  
Figure 8 Pilot scale Bubbling Fluidized Bed Gasifier (BFBG). 

3. Results and Discussion 

This study presents gasification tests performed on mixed plastic wastes (MPWs) derived from separately collected municipal solid 
waste, using our pilot-scale fluidized bed gasifier. Experiments are conducted under steam and O2-enriched air from 70% up to 
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