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RESources from
URban BIo-waSte
The objective of the RES URBIS project is to make it possible to convert several types of urban bio-waste into
valuable bio-based products, in an integrated single biowaste biorefinery and by using one main technology chain.

This goal will be pursued through:
 Well-targeted experimental activity to solve a
number of open technical issues (both processand product-related), by using the appropriate
combination of innovative and catalogue-proven
technologies.
 Collection and analysis of data on urban biowaste production and present management
systems in four territorial clusters that have been
selected in different countries and have different
characteristics.
 Market analysis within several economic
scenarios and business models for full
exploitation of bio-based products (including a
path forward to fill regulatory gaps).

PARTNER NEWS
Detailed study by DTU on 5 clusters
The Technical University of Denmark has
mapped the current management of
sewage sludge, garden waste and the
organic fraction of municipal solid waste
(OFMSW) for five European clusters. The clusters are selected to
cover different geographical, climatic, economic and social
characteristics, as well as different approaches towards the
management of biowaste. This is briefly exemplified in the following
table.
Cluster
Barcelona
Lisbon
South Wales
Trento
Copenhagen

Population
density
High
High
Medium
Low
Medium

Climate

Terrain

Mediterranean
Mediterranean
Oceanic
Continental/Alpine
Oceanic

Coastal
Coastal
Mixed
Mountain
Coastal

The results are comparatively analysed to illustrate
the links between economy, society and waste
management, and then to identify key factors
potentially influencing the performance of biowaste
management systems. Such a deep analysis will be

Biowaste
collection
Separate
Mixed
Separate
Separate
Separate

2018 Industrial Ecology Gordon
Research Conference
20-25th May 2018, Les Diablerets
(Switzerland)

The conference will investigate the newest
insights on how Industrial Ecology can
contribute towards achieving the SDGs.
Particularly, the conference will focus on
methods and approaches for assessing
achievements and exploring synergies and
tradeoffs between SDGs.

the platform to address the technical feasibility of the
proposed RES URBIS concept in different local
contexts, while at the same time providing a basis for
improved design of RES URBIS biorefinery
solutions for individual clusters.

A huge amount of municpal waste is produced in the Metropolitan
Area of Barcelona (AMB)
The Metropolitan Area of Barcelona (AMB) is the public
administration of the metropolitan area of Barcelona, which
occupies 636 km² and is made up with 36 municipalities
with more than 3.2 million inhabitants.
There is a total of four Ecoparcs which are facilities that
create energy and organic fertilizer from the organic
fraction of municipal waste.
The waste management system in the AMB can be found
in the following procedures:
 Treatment of municipal waste products and products
resulting from works, as well as its recovery (reuse
and recycling of paper, metal, plastic and other
materials, energy and compost production, etc.) and
disposal (controlled discharge of non-recyclable
waste products).
 Coordination of municipal collection systems.
 Waste recycling facility, in collaboration with
municipalities.
 Waste prevention focuses on minimising the generation
in raw materials extraction, product manufacturing and
their consumption and use.

Ecoparc
1
2
3
4

Total organic waste received
(ton/year)
240,500
260,500
251,000
345,500

Actions at the Autonomous
Province of Trento
In the first months of the project,
Autonomous Province of Trento (PATN)
has mainly dedicated its attention to the
provisions of the regulatory and
statistical data requested. Furthermore,
the first actions of dissemination have
been done. Through an extensive
collaboration with Dr. Alessio Boldrin and his staff at the
University of Denmark, a series of data has been provided. The
collection of data has been with the direct involvement of the
Rovereto co-digestion plant.
Moreover, legislative analysis has been provided to the University
of Verona in order to analyse the regulatory framework in each
cluster.

Sludge Management in Circular
Economy (IWA)
23-25th May 2018, Rome(Italy)

This event is part of the IWA
Specialist Group on Sludge
Management (SGSM) conference
series, conceived as an international
forum discussing state-of-art,
practical applications and problems
around sewage sludge.

Measurements taken by AMB within the RES URBISproject
The following measures will be combined in order to
reach the general goal of RES URBIS project:

Working together with other partners, AMB will take part
in:

Collection and analysis of municipal bio
waste production data, characterization and
management systems in various territorial
clusters. The AMB would be one of these
reference territories, and its role would be to
provide accurate information.

Experimental activities to solve technical
aspects open to the conversion of organic
waste to products with commercial value. The
combination of proven technologies and
innovations is what would make it possible.
The type of products to be developed are
plastics developed from PHA, mainly plastic
film, packaging accessories made from film,
applications to electronic equipment, etc.

The general contract or Grant Agreement of the project
subscribed on 11/8/2016

The Consortium Agreement signed 02/23/2017

The AMB participates in the working groups
WP1- Territorial Challenges, led by
DANMARKS TEKNISKE UNIVERSITET
WP 4 Regulatory challenges led by
UNIVERSITA DEGLI STUDI DI VERONA

WP 5 Exploitation, led by InnoEXC gmbh

WP 6 Dissemination, led by UNIVERSITY OF
BARCELONA

Market studies from various scenarios and
business models for full exploitation and an
analysis of possible legal changes.

NOVAID leads Work Package 2 of RES URBIS
Within Work Package (WP) 2, the New
University of Lisbon (NOVAID) is carrying
out research on the use of excess sludge
from wastewater treatment plants (WWTP),
fruit waste and canteen waste for PHA
production.
Optimisation steps will be conducted, as
well as the production of large amounts of
PHA to be delivered to partners involved in
WP3.

WP of management and administration led by the
project coordinator

Sludge characterisation via physiochemical analysis
Primary, secondary and mixed sludge characterisation through
physiochemical analysis was carried out to compare the potential for
using these feedstocks for PHA production. Acidogenic tests were also
performed to determine the digestibility of each type of sludge and
optimise the conditions for maximal acidogenesis degree.

IBIC 2018
15-18th April 2018, Venice(Italy)

IBIC 2018 offers a platform for
presentation of new ideas and
discussion of latest advances in
applied biotechnology supported by
sound science leading to novel
industrial developments. It covers
topical issues in bio-production, bioseparation, and bio-detection.

EUBCE 2018 - 26th European
Biomass Conference &
Exhibition
14-18th May 2018,
Copenhagen(Denmark)

A pilot plant consisting of a 100 L acidogenic reactor, a 100 L selection
reactor and a 50 L accumulation reactor started being operated using fruit
waste to produce PHA that will be further characterised and processed in
WP3.

The Exhibition extends from basic
biomass systems and components to
upstream technologies, innovations
and new concepts. A perfect place to
meet researchers, stakeholders and
producers: from industry and prime
stakeholder organisations to Biomas
research and development.

UNIRM-UNIVE in charge of PHA production in WP2 of RES URBIS
Besides of NOVAID activity (see
section above), “La Sapienza”
University of Rome (UNIRM)
and “Cà Foscari” University of
Venice (UNIVE) are in close
collaboration for the management
of a new pilot platform,
concerning the valorization of
both excess secondary sludge
(from wastewater treatment plants,
WWTP) and the organic fraction
of
municipal
solid
waste

(OFMSW) into biopolymers
(PHA) and methane.
The platform is located in north
Italy, in the Treviso municipality
WWTP (as shown by the picture
to the right ).
Within this frame, amounts of
PHA are currently produced to
be delivered to WP3 partners.

Feed characteristics and bioreactors description
The
source-sorted
Tank Reactor (CSTR).
renewable feedstock
Then, the effluent rich in
PHA
Accumulation
that is currently used
Volatile Fatty Acids (VFA)
Reactor
for its valorization is a
is used for the two
mixture
of
the
following aerobic steps: a
squeezed
organic
first sequencing batch
fraction of municipal
reactor (SBR, V=120 L) for
solid waste (OFMSW,
the production of PHA30-50%
v/v)
and
producing biomass (an
Acidogenic
sewage sludge (50-70%
acclimatised
mixed
fermentation CSTR
v/v). This mixture is
consortium, MMC), and a
directly provided by
second batch reactor (V=50
SBR biomass
the WWTP facility,
L) for PHA accumulation
selection Reactor
and it is sampled on a
inside cell walls.
weekly basis. The
biopolymer production
Investigation is
on-going to optimize operating
system mainly consists of a combined anaerobicconditions towards obtaining the highest PHA
aerobic three-step process.
production as well as to recover and valorise secondary
fluxes into methane through anaerobic digestion, by
The mixed acidogenic fermentation is currently
using pilot facilities (V=230 L) also available in the
performed in a 380 L anaerobic Continuous Stirred
platform.

Find RES URBIS on social media
Once the project was started,
all partners who participate
in the project are actively
joining in the disemination.
Up to date, we are visible on
Twitter, on Facebook, on
LinkedIn and on YouTube
channel.
Other
than
that,
the
RESURBIS official website
has been created to provide
more information about this
project and it is registered as

a research project in the
ResearchGate. Also, in the following
web-page of RES URBIS partners
there is presentation of this project.
More information of RES URBIS
from the Partners
University of Roma “La Sapienza”
University Ca Foscari of Venice
University of Verona
University of Barcelona
Provincia Autonoma di Trento
Mi-Plast
University of South Wales
Italian Workers Compensation Authority
Barcelona Metropolitan Area
BBIA

5th Int. Conf. on Sustainable
Solid Waste Management
13-16th June 2018, Naxos (Greece)

The Conference focuses mainly
on modern solid waste
technologies and aims to
stimulate the interest of scientists
and citizens and inform them
about the latest developments in
the field of municipal solid waste
management.

Weak basic condition favours VFAs extraction of anaerobic effluents
The UNIBO partner is involved in
the extraction of VFAs occurring
in the liquid effluent of the
acidogenic step of the anaerobic
process fed with urban biowaste.
The recovered acids will be
provided to the CNR-IRSA partner
for the formulation of bio-based
solvents, to be used for extracting
PHA from microbial cells, in order
to fully replace any chlorinated
solvents (in cooperation with
UNIRM). The VFAs separation is
being carried out by the
development of ion-exchange

based-solid phase extraction (SPE)
processes. To this aim, weakly
amine-based resins are being
considered as the absorbing agent.
In particular, UNIBO is carrying
out screening batch tests to select
the most promising resins,
depending on parameters such as
their capacity, affinity and
selectivity. Selected resins will be
used in the development of a
continuous SPE process, which is
under construction at the L-scale
(picture right). Preliminary results
indicate that the weak basic,

macro-reticular Amberlyst A-21
resin with alkyl amine functionality
is
potentially
interesting
in
the
frame of
VFAs
extraction
from
anaerobic
effluents.

PHB based films as a brand new product in future markets
respectively films for secondary
and tertiary packaging purposes
and mulch films for agriculture
sector.

In the frame of the RES URBIS
project Mi-Plast SME company
from Croatia will obtain new
thermoplastic grades of PHB based
material and further new PHB
based films for several final
applications
and
sectors,

All actions will be performed at
pilot scale TRL 5 which is clearly
demonstrating that in future we
can
count
on
new
final
applications and their penetration
to markets after the end of the
project.
Final applications will be obtained
via blown and cast extrusion

technology and products should
clearly demonstrate advantages
compared with fossil based
counterparts.

New era, new technology, new “End of Waste Criteria”
The processing of urban bio-waste
to obtain new bio-based products
has to be carried out in full
agreement with existing and future
regulatory frameworks, according
to David Bolzonella, leader of
WP4, who started working on the
analysis of regulatory challenges.
While the “End of Waste Criteria
for Biodegradable Waste Subject
to Biological Treatment (Digestate
and Compost)” are reported in a

scientific study of the JRC and
updating what already defined in
EU Directives on Waste and
Sludge, the criteria for new biobased products are still missing.
The different regulation schemes
for compounds and substances like
REACH and ECHA are also being
analysed and all the requested
information for the regulation of
new bio-based products will be
listed.

Particular attention will be paid to
the presence of contaminants in
different types of bio-waste under
consideration in order to exclude
their possible migration along the
technology chain into end products.
New "End of waste criteria" will
be then proposed with specific
reference to targeted applications
and
related
regulations
or
guidelines.

CONFERENCES & EXHIBITIONS
RES URBIS coordinated a specialized workshop at ECOMONDO

During the international event,
Ecomondo, which took place in
Rimini (Italy) from 7th to 10th of
November 2017, several presenters
from the partners of RES URBIS
took this opportunity to give talks
in the workshop organized by RES

URBIS
Project
in
cooperation with Ecomondo
Technical
Scientific
Committee, DG Research &
Innovation Unit F2 - Biobased
products
and
processing
(TBC),
ASSOBIOTEC, and
H2020
SMART
PLANT Project.
The
workshop
“Integrated
management
and
enhancement of secondary
organic flows of urban origin”
was attended by around 60
international participants .
The goal of this workshop
was to present and to
compare both today's most

advanced
management
programmes (case studies in
various European cities) and the
new technological chains, that are
emerging at least at pilot scale in
various projects, both national and
international.

Is RES URBIS a feasible approach? Let’s prove it through LCA
The RES URBIS project aims to
demonstrate the feasibility of an
integrated biorefinery concept for
the production of high value
materials (e.g. PHA bioplastics)
from biowastes of towns and
surrounding areas. The positive
completion of the project will
represent a successful example of
circular and bio- economy.
The environmental performance of
the system is one of the selected
metrics for establishing the
viability of the project. By means
of Life Cycle Assessment (LCA),
the proposed RES
URBIS

biorefinery is hence compared to
traditional approaches for the
handling of urban biowaste,
including anaerobic digestion,
incineration and landfilling. A
hybrid approach was chosen for
completing the LCA, where a
global sensitivity analysis is
carried out within the screening
LCA to support future scenarios
and addressing improved data
collection. A complete LCA will
be then performed, including
sensitivity and uncertainty analysis
to ultimately define the robustness
of the alternative future visions.

As the RES URBIS biorefinery is a
system under development, a
number of methodological issues
were
identified
during
the
screening LCA. These relate to:
upscaling of the data to reflect the
increase in TRL of the technology,
addressing the inclusion of local
conditions in a pan European
assessment, defining the scope to
embrace future scenarios (e.g.
technology
data,
plastic
substitution,
energy
mix,
production of mineral fertilizers).

RES URBIS took part in the EU
bioeconomy week in Brussels
RES URBIS was
one of the projects
chosen to show case
its activities during
the EU Bioeconomy
Week in Brussels,
14-17
November
2017. “On the stand
were project leader
Professor
Mauro
Majone, Professor
Joan Mata Alvarez from the University of Barcelona and
me as representative of BBIA (UK)”, said David Newman.

The stand was very busy especially on the first
day when visitors came to see the progress the
research has made so far. We were pleased to
welcome the Hon Euro MP Simona Bonafé of the
ENVI Committee of the European Parliament
among others.

Dr. Mata gave a speech in the conference on
management and treatment of sewage sludge
administration
staff,
plant
managers, researches and current
students. The conference is
organized once every two years
and provides a platform to discus
with experts on the management
and treatment of sludge coming
from wastewater treatment plants.

On 22nd of November of 2017, the
conference on sewage sludge
management and treatment took
place at the University of
Barcelona. There were around 170
participants from the sector of
wastewater, including operators,

In the opening speech, Prof. Mata
presented the EU project, RES
URBIS. “In this project, we will
treat sewage sludge together with
other urban organic wastes as a
feeding stock for our bench-scale
fermentation reactors. Under a
very good control of pH and
temperature,
they
will
be
converted into volatile fatty acids
and then into bioplastics as final

products” mentioned Dr. Mata in
his speech.

In the corridor to the congress hall,
there was an informative corner
where the posters and leaflets of
RES URBIS were presented and
distributed to the participants.

“O Caminho da Inovação”, a new path of water technology begins here
The Alcântara water factory
opened the doors to the scientific
and business community with an
event dedicated to innovation in
the water sector.
The strategy to anticipate the
future main challenges, with
emphasis on the circular economy,
energy management, emerging
pollutants, water digitalization,
climate change, among others, was
at the heart of the "Innovation
Path". The event was attended by

about 300 participants, among
them, universities, technology
centers, companies, utilities and
municipalities.
A series of thematic sessions
occurred with invited speakers of
the
sector,
including
the
Environment Secretary of State,
Carlos Martins, and the President
of the European Water Association,
José Saldanha Matos. Also, in this
event, Alcântara water factory
accommodated
technologies

demonstrations and presentations
of research, development and
innovation projects, such as RES
URBIS, that place Águas do Tejo
Atlântico at the forefront of
innovation.

RELATED PROJECTS
What is NOAW?

The
NOAW,
acronym
of
"Innovative approaches to turn
agricultural waste into ecological
and economic assets" is a
Horizon2020 project funded in the
call WASTE 7 - 2015.
Driven by a “near zero-waste”
society requirement, the goal of
NoAW project is to generate
innovative efficient approaches to
convert growing agricultural waste
issues into eco-efficient bio-based
products opportunities with direct
benefits for both environment,
economy and EU consumers. To
achieve this goal, the NoAW

concept relies on developing
holistic life cycle thinking able to
support
environmentally
responsible R&D innovations on
agro-waste conversion at different
TRLs, in the light of regional and
seasonal
specificities,
not
forgetting risks emerging from
circular management of agrowastes
(e.g.
contaminants
accumulation).
A specific focus of the project is to
upgrade the most wide spread
mature conversion technology
(anaerobic digestion) and to
synergistically eco-design robust
cascading processes to fully

convert agro-waste into a set of
high added value bio-energy, biofertilizers, and bio-chemicals and
building blocks, able to substitute a
significant range of non-renewable
equivalents,
with
reduced
environmental impact.
A strong link has been established
between NoAW and RES URBIS
projects in order to share
information and create synergies
for common valorisation of waste
of both agricultural and urban
origin. More information can be
found here.

Smart city-Smart plant

The progress of the Horizon2020
SMART-Plant innovation action
was also presented at the RESURBIS stakeholder workshop at
ECOMONDO
2017.
Those
projects
are
liaising
and
synergyzing from the RES-URBIS
kick-off meeting in order to boost
circular economy in municipal
services for wastewater and
organic waste management.

SMART-Plant has realized and
successfully started-up the demo
plants for water, cellulose, PHA,
phosphorus, nitrogen and biogas
recovery in 5 existing wastewater
treatment plants in Europe. In
addition,
SMART-Plant
is
participating in the EU Innovation
Deal
dealing with sustainable
water reuse for fertigation and is
interacting
with
the
CEN/CLC/BT/JWG 11 standards
needs for sustainable chemicals
for
the
circular
economy.
Concerning the exploitation,

SMART-Plant is estimating the
impact of the resource recovery on
water pricing and investment
potential of water utilities.
The coordinators of RES URBIS
and SMART-Plant are always in
contact to exchange information
about quality standard, market and
policy needs in order to provide
the municipalities and the utilities
with a portfolio of solutions to
deliver circular economy in cities.
To know more about this project,
click here.

production potential was tested in
PHARIO project: PHA
activated sludge from 15 Dutch WWTPs
The Dutch water authorities have
been developing insight into value
chains
for
producing
polyhydroxyalkanoates (PHAs) as
an integral component of regional
municipal
water
quality
management. Full-scale municipal
activated sludge can be enriched
with PHA producing potential by
applying and optimizing selection
principles in the bioprocess. BNR
treatment
plants
with
predenitrificaiton exert an anoxic
feast on the biomass and this
promotes such development of a
PHA storing biomass.
To this end a number of Dutch
WWTPs were found to already
produce surplus biomass with
significant enough potential to
accumulate PHA (up to 50%
gPHA/gVSS) to be used for
demonstrating a PHA production
process. Biobased value chains of

biopolymer production requires
security of polymer supply
quantity and quality. In order to
test the technical feasibility of a
Dutch water authority PHA supply
chain, the PHARIO demonstration
project was undertaken during
2015 and 2016.
In PHARIO, PHA production
potential was measured in the
surplus activated sludge from 15
WWTPs and these in total
suggested a potential source of
supply of 25,000 tPHA/yr.
Surplus activated sludge was used
from one of the 15 wastewater
treatment plants (Bath, Brabantse
Delta) in pilot scale production of
PHAs over 10 months of
operations. Co-polymers of poly(3-hydroxybutyrate-co-3hydroxyvalerate) or PHBV were
produced in kilogram batches from
59 production runs (2 per week)

with mean 3HV contents in the
range from 0 to 50 percent by
weight.
The PHA in the dried biomass
(about 3% moisture content) was
stable for at least 3 years when
stored at room temperature. To
sum up, the PHARIO project
clearly demonstrated that surplus
municipal activated sludge can be
used as a robust and reliable raw
material towards regional PHA
supply value chains, given
available sources of fermented
organic residual feedstocks. The
feedstock fermentation product
composition
determines
the
polymer type and feasibility for
security of supply quantity and
quality was demonstrated in
PHARIO.

