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Scope and Objectives
of the Workshop

Dear Participants,

(from materials - catalysts and membranes - to

the Process Intensification (PI), which is defined

modelling and energy analysis, to engineering

as “any chemical engineering development

and related safety and cost and environmental

that leads to a substantially smaller, cleaner,

issues). A sharing of the technological risk

safer, and more energy efficient technology”, is

between the industry and research institutions

likely to be the next revolution of the chemical

is also a strong incentive to face the well-known

industry. The need for more efficient processes,

conservative nature of the chemical sector

including further flexible engineering designs

and to help a faster exploitation of membrane

and, at the same time, increasing the safety

reactors in this industry and beyond.

and environmental impact of these processes,

The objective of this Workshop in Chieti is to

is pushing the chemical industry towards

present the state of the art of membranes,

making a structural change.

catalysts and membrane reactors, indicating

Membrane

still

the industrial specifications and the modeling

play an important role being a step-change

reactors

engineering

may

and design of innovative plants based on

technology. The technology of membrane

membrane

reactors is based on a device combining a

give an overview of the actual research

membrane-based separation and a catalytic

results

chemical reaction in one unit. Every catalytic

catalysts, presenting the latest results on high

industrial process can potentially benefit from

temperature hydrogen separation membranes

the introduction of catalytic membranes and

and transfer knowledge on modeling tools for

membrane reactors instead of the conventional

reactor and process design and optimization

reactors, provided that the validation of more

of chemical plants. The workshop also includes

robust membranes, accompanied with the

a visit in Chieti at KT test rig for membrane

recyclability of critical materials, will enable

reactors.

reduction in production costs.

We thank all the speakers for their expert

Today membrane reactors are being proposed

contribution

for a variety of reactions (especially in the H2

participants will enjoy their stay in Chieti

production processes, i.e. steam reforming,

and will benefit from the participation to this

dry reforming or auto thermal reforming).

workshop.

on

reactors

technologies.

micro-structured

and

we

hope

It

reactors

that

all

will
and

the

Various European and national initiatives have
been granted in the last decade to give the
proof-of-principle, scale up and demonstrate
membrane reactors for hydrogen production.

The Chairs of the Workshop

The objective of industrialization of a catalytic
membrane reactors can only be achieved
through a sound, interdisciplinary research

Emma Palo

Vincenzo Palma

Fausto Gallucci

between the R&D institutions and industry,
covering all the aspects of the innovation chain
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Emma Palo (KT - Kinetics Technology, Italy)
Vincenzo Palma (UNISA, Italy)
Fausto Gallucci (Tu/e, Netherlands)
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Workshop
16-11-2017

08:30 09:00

Welcome

09:00 09:15

Introduction Promeca, Vincenzo Palma

09:15

10:00

Ultra-compact micro structured palladium membrane reactors for hydrogen
production, Roland Dittmeyer

10:00

10:30

Innovative bio-hydrogen production, Lorena Mosca/Josè Antonio Medrano Jimenez

10:30

11:00

Coffee break

11:00

11:45

Fundamentals of fluidized bed membrane reactors, Martin van Sint Annaland

11:45

12:15

Structured catalysts for bio-hydrogen production, Concetta Ruocco

12:15

12:30

KT pilot membrane reformer, Emma Palo

12:30

13:45

Lunch

13:45

16:00

KT pilot facility visit

16:00

16:30

Coffee break

16:30

17:00

Multiobjective process optimization, Pluton Pullumbi

17:00

17:30

Pd-based membranes for high temperature hydrogen separation, Alfredo
Pacheco Tanaka

17:30

18:00

Hydrogen for microCHP applications, Carlo Tregambe

18:00

18:15

Conclusions
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PROcess intensification through
the development of innovative
MEmbranes and CAtalysts

The PROMECA project’s strategic objective is to substantially contribute to the increase of
knowledge, skills, and competitiveness in the European research area and industry, through the
design and deployment of a thorough plan of research and secondment of researchers between
top-level academia and industrial partners, advancing the knowledge on membrane reactors for
process intensification in hydrogen production and relevant applications in a multidisciplinary
way, thus contributing to the main European Policies on innovation (e.g. Europe 2020 and
Innovation Union flagship initiative).
The project general objectives are:
•

Design and develop a Membrane Reactor Prototype based on structured catalysts and novel
stable metallic supported hydrogen membranes.

•

Promote sharing of knowledge and ideas from research to the market (and vice versa) in
a systematic way, as well as maintain a shared culture of research and innovation, through
the participation of researchers in focused research groups, where scientific and industrial
mix of competences are ensured, and the organization of different project meetings, where
research findings will be assessed and validated among research groups.

•

Promote international and inter-sectoral mobility among 3 academia and 3 industrial partners
in 4 European countries.

•

Transfer of knowledge throughout Europe with a series of dedicated workshops, each with
a different focus, from modeling to material research to industrial research, technology
transfer and exploitation of research results, among others.
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KT - PILOT PLANT DESCRIPTION
Pure hydrogen from natural gas up to total
conversion obtained by integrating chemical
reaction and membrane separation

10

The Pilot Plant built in Chieti by KT – Kinetics Technology represents one of the most advanced
applications of membranes coupled with the steam reforming process. It was realized within
the framework of an Italian FISR (Fondo Integrativo Speciale di Ricerca) project and was
commissioned in the first half of 2010. The project grouped the Italian Universities of L’Aquila,
“La Sapienza” of Rome, “Federico II”of Naples, the Universities of Salerno, Messina, Pisa and
Bologna, with KT - Kinetics Technology as the industrial partner.
Location

Chieti, Italy

Service

Pilot Plant

Capacity

20 Nm3/h of Hydrogen

Process

The steam reforming reators and the membranes are coupled
in open architecture (RMM) with membranes not directly integrated in the reactor
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Technical description
The hydrogen selective membranes are assembled in an open architecture, with the separation modules
applied downstream to the reaction units, instead of being installed directly in the reaction environment.
Such a configuration enables higher operation flexibility.
Three membrane modules were employed, provided by ECN, MRT and NGK. The first is palladium based with
a selective layer thickness of 2.5 micron, those provided by MRT and NGK are both palladium/silver based
with a selective layer thickness respectively of 25 and 2.5 micron.
The steam reforming catalyst is a novel structured catalyst with a mechanical support in the form of a SiC
based open-cells foam. The catalyst is based on noble metals provided and deposited on the mechanical
support by BASF. The plant was able to operate continuously for 3000 hours without any sign of catalyst
deactivation, and with an average enhancement of natural gas conversion over the conventional SR reactor,
ranging from 10 to 11 percentage point. The good results of the pilot plant demonstration indicate the
promising feasibility in industrial applications, provided that the long term stability of the membranes at
least up to 10,000 hours will be demonstrated while achieving low cost for the manufacturing procedure.
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