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SUMMARY

BIONICO aims at developing a novel reactor configuration at a larger
scale to produce 100 kg/day of H, from biogas production power plant
based on:

o Design, develop and test a new concept reactor integrating hydrogen
production and purification on a single unit

o Design, develop and testing of a catalytic membrane reactor for the
production of highly-purity hydrogen from biogas, scaling up new H,
selective membranes and catalyst production

o Develop a flexible system (including the advance control and BoP
components) capable of producing pure hydrogen from biogas of
different compositions in a unique reactor system.

The main idea of BIONICO is to design and demonstrate an efficient
biogas-to-hydrogen conversion system at real plant conditions using
process intensification.
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CONCEPT
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PURE
CONCEPT HZﬂ

CO2, N2, CHa4

Fuel conversion and H, separation take
place in a single reactor thanks to a
membrane perm-selectivity for H,

BG SR: CH, +H,0=CO + 3H,
WGS: CO+H,0=CO, +H,

Reaction zone Permeate zone

Feed (BG+H20+Air)
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WHY BIONICO?
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The target of BIONICO is a system efficiency above 70%,,,,, which is about
25% higher than SR (52%,,,,). The higher efficiency together with equipment
savings will end up in lower hydrogen production costs.
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PARTNERSHIP

Multidisciplinary and complementary team: 8 top level European
organisations from 7 countries including 3 Research Institutes and
Universities and 4 representative top industries in different sectors (from
catalyst to membranes to chemical and process engineering, etc.)
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o POLIMI, Italy

o TUle, The Netherlands
o Abengoa, Spain

o Tecnalia, Spain

o 1CI caldaie, Italy e
o Johnson Matthey, UK ENCENERGY
o ENC Energy, Portugal
o Rauschert, Germany
o Quantis, Switzerland

JM Johnson Matthey 5
Inspiring science, enhancing life
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WORK STRUCTURE

WP1. Project Management (POLIMI, all)

WP2. Industrial Specifications (AH, POLIMI, ENC)

WP3. Catalyst development WP4. Membrane development.
and scale-up (JM, TUE) (TECNALIA, TUE, RAUSCHERT)
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) WPS. Lab scale biogas reformer .
(TUE, TECNALIA, ICI) . I
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WP6. Design and Manufacturing of novel biogas catalytic | -
> membrane reformer (ICl, TUE, POLIMI, ENC) !
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) WP7. Integration, validation and field testing
- (IC1, ENC, POLIMI)

(QUANTIS, ICI, TUE)

Wp8. LCA and Safetyanalyss

(TUE, ICI, POLIMI)
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PARTNERSHIP SYNERGIES
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NOVEL CATALYST

Development of highly active reforming catalysts to produce hydrogen from

diverse biogas mixture coupled with steam and air in a fluidised bed regime.

o PGM doped alumina catalysts have been tested under biogas reforming
conditions for dry, steam or autothermal reforming

o Coke formation resistance improvement

o 15t generation catalyst and 2" generation catalyst able to work under
fluidisation regime and at low temperature
o Final Catalyst formula produced and shipped to ICI
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NOVEL MEMBRANE & SUPPORT

GOAL
Development of Pd based tubular supported membranes, for application in
biogas reforming catalytic membrane reactors

ACHIEVEMENTS

o 1St generation membrane & support
Installation of a new plating system for
preparation of >40 cm long membranes.

2"d generation membrane & support.
Thin Pd-Ag layers have been deposited onto |
the 50 cm long finger-like supports. 2"d generation thin film Pd-alloy supported

. . . . membranes (>40 cm long)
Definition of criteria for support quality
Improvement of manufacturing procedure
for membrane prototype production
Membranes for prototype preparation

o

o

o

o

0o

3@ @nlco 29/11/2018 Disclosure or reproduction without prior permission of BIONICO is prohibited
.y




LAB SCALE REACTOR

Definition of the lab scale reactors performances and identification of the
best design for prototype pilot.

o Integration of catalyst and membrane
> One dimensional phenomenological model of the

o Effect of Au addition on H,S resistance of the me
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