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A SUstainable integrated Route to convert waste PLAStICS
to H, and low carbon liquid fuels

Overall aim: Utilisation of plastic waste to generate low carbon H, and liquid
fuels to decarbonize the stationary power generation and transport sectors

Syngas SOF(

N T . Electricity
Plastic waste e | P .

SURPLAS concept and potential applications

B
Call: HORIZON-MSCA-2021-PF-01
Maximum grant amount: 169,326.71 EUR  F(T ey |11 ot (| et
Project duration: 24 months

NEPIEXOMENOY EPEYNAI KAI KAINOTOMIAX



SURPLAS
Research and Innovation Objectives (ROs)

ROL1 - Validate plastic waste feedstock for the production of H,/syngas and
synthetic fuels through an integrated gasification/FT synthesis process.

RO3
WP3: Testing of the potential of syngas for

production of low carbon fuels through FT synthesis

RO?2 - Identify optimum operating RO2 I R%\‘/‘M Eirgy g
conditions for the catalyst-aided WP2: Technical viability of /', -+ inteqration of the

asification system
g y overall process

RO1 I I

WP1: Quality control/testing of the feedstocks

gasification technology.

WP5: Dissemination, exploitation, and training

RO3 - Convert syngas mixtures toward Fischer-Tropsch (FT) liquid synthetic fuels
using advanced nanocatalysts.

RO4 — Design (mass-energy balances, sizing) and economical/environmental
assessment of the integrated process design for large-scale practical applications.



SURPLAS Methodology

2023 > 2024 > 2025 >

WP1: Quality

control/testing of
the feedstock

Description

Analysis of plastic samples (PE, PP, PS, real plastic waste) availability and
suitability as potential gasification feedstock.

Methods — Infrastructure

* ICP-MS, XRF, TGA, BET, SEM, XRD, FTIR and Raman spectroscopy.
* Py-GCMS for chemical identification.
* Ultimate and proximate analysis.




SURPLAS Methodology

2023

> 2024 > 2025 e

WP2: Technical viability of

gasification system

Description

Gasification tests for all plastic samples will be performed to identify the
optimum operational conditions (temperature, ER and S/P ratios, residence
time, heating rate etc.) in the absence/presence of catalysts (in situ and ex situ),
while the produced gas mixture and the remaining ash and syngas tar will be
continuously recorded/collected for analysis.

Methods — Infrastructure

Lab-scale gasifier
« Automated gasification unit of 1 kg/h capacity

* On-line GC, gas analysers, Direct Quadrupole Mass Spectrometer, ultimate &
proximate analysis, ICP-MS, etc




SURPLAS Methodology

2023

> 2024 > 2025

WP3: Testing syngas suitability for the
production of liquid fuels through FT synthesis

Description

Simulated and real plastic waste derived syngas will be employed as feed
stream to a FT reactor to generate liquid transportation fuels.

FT synthesis catalysts appropriately promoted will be synthesised and
evaluated through activity, selectivity and stability studies at different
temperatures, pressures, H,/CO feed ratios and GHSV.

= FT reactor in a pressurized flow apparatus for the catalytic tests

= (Catalysts synthesis and characterization through BET, XRD, SEM, TEM, CO-
DRIFTS, Pyridine adsorption DRIFTS, in-situ DRIFTS, H2-TPR, XPS, CO2-TPD,

GC-MS, gas analyzers

V

= Characterization of produced fuels according to relevant standards




SURPLAS Methodology

2023

> 2024 > 2025

WP4: Energy and

heat integration of the
overall process

* Design and simulate the integrated process.

 CAPEX and OPEX to assess economic viability and identify promising
business cases.

* Environmental sustainability.

Aspen Plus and Ecolnvest software




SURPLAS Methodology

2023 > 2024 > 2025 >

WP5: Dissemination, exploitation, and
training

Description

= Creation of dissemination/communication material.
= |dentify exploitable findings and pathways for their market roll out.
= Training — knowledge transfer activities of the researcher. >

L




Structure of SURPLAS
Criterion 1 - Excellence

RO3
Scientific Element WP3: Testing of the potential of syngas for
Bottom-up approach production of low carbon fuels through FT synthesis
Clearly presented ROs I — l
Connect WPs to ROs RO2 :
ichlich Iti kth hs i WP?2: Technical viability of VWWP4: Energy and

Highlight novelties/breakthroughs in i X s heat integration of the
relation to the ROs gastrication system overall process
Include gender aspects, multidisciplinary, I I
Open science practices, research data RO1
management plan WP1: Quality control/testing of the feedstocks

WHP5: Dissemination, exploitation, and training

Table 1. Novelties/breakthroughs of SURPLAS in relation to the Research and Innovation objectives

Fundamental understanding of the relationship between plastic composition and H,/syngas and FT
synthesis liquids generation.

Jleki{er i Gasification of ‘real’ plastic waste advances beyond the current SoA in energy conversion technologies.
Suitability of plastic waste derived syngas as feedstock for FT synthesis liquid fuels is breakthrough.

Establishment of a sustainable and viable concept to simultaneously generate energy and manage waste for
real scale applications.



Structure of SURPLAS
Criterion 1 - Excellence

The Researcher
Should demonstrate a diverse set
of skills particularly relevant in
the proposal
Potential to reach professional
maturity after the fellowship
Capable to transfer knowledge

Training
Well defined TOs
Develop the competences of the
Researcher
Include engagement with all levels
of the Host institute (e.g. research
team, departments, etc.)

Two-way transfer of knowledge

Researcher

Skilll

Host

Skill2




Structure of SURPLAS
Criterion 2 - Impact

Dissemination and Communication plan
* Broad range of target audiences;

* Social media;

* Engagement with the public;

e Connect with Gantt Chart

Dissemination/Communication channel/strateg Target Audience

20 (A el (ol [T G G LTl [ R T B BT [ B R T B L (o] I ET - Academic/Industry/Policymakers/  Energy,
platforms/networks petrochemical and waste companies

Project logo, brochure and website Academic/Industry/Policymakers
Open access publications in journals (3) and confs’ proceedings (2) Academia

e A N L TE R T e R A L B N e [E R G Lo S A=l i Academic/Industry/Policymakers/Public

Laboratory tours and presentations to students. General public

Raise public awareness of science; through formal lectures, KeEUECINI ][
workshops or seminars (min. 2 during the project’s lifetime)

Attend/present at industry/public events (min. 3 participations) Industry/Policymakers

Releases on local and national press General public /Industry

A video explaining the SURPLAS concept Energy, petrochemical, waste companies

Participation in open days and in the Night for Researchers events General public

Feedback by the Experts ....

= The planned communication and public engagement activities (their objectives, main messages, tools and channels are credibly described
and articulated.
= The goals for scientific publications and communications are adequate, taking into account the potential market valorisation of the results.



Structure of SURPLAS
Criterion 2 - Impact

Further comments we received in relation to Criterion 2

Career progression of the researcher

* The proposal convincingly explains how the fellowship will strengthen the scientific
and communication competencies of the researcher.

* The project activities and results will contribute to broaden the research employment
perspectives, in particular at the academic level.

Management of intellectual property, foreseen protection measures

* Adequate plans to protect the intellectual property that may be generated in the
project are given in the proposal, including not only patent protection but also the
potential creation of a spin-off company based on the results.

Project Impact

e The scale and importance of the expected scientific, societal and economic impacts
are high as they are outlined in the proposal.

* The results are expected to have a long term impact beyond the immediate scope
and duration of the proposal not only in plastic waste processing but also in other
areas, such as biomass processing for fuel processing, thus contributing to a more
circular economy.



Structure of SURPLAS
Criterion 3 — Quality & efficiency of implementation

Gantt chart
Table 4. Gantt chart.
Work Year 1 Year 2
Tasks Months| 1 2 3 4 |5 6 7 8 9 10 11 12 13 14 |15(16|17| 18 |19|20| 21 [22] 23 24
Settlement
WP1 1.1-1.2 1.3
WP2
WP3
WP4
\WP5 5.1 5.2 5.3
D3.2
D5.3 D4.1
Deliverables ()| | D2 |DLl 0o D22| D54 D2.1 232 D5.4 D5.3| D4.2
’ ’ D5.6 : D5.2
D5.7
Milestones (M) M2 M3 M5, M7 M6[M8| M9 M10

Communication Continuous

Internal

Meetings

IAdvisory panel

Bibliographic .

update Continuous

Deliverables: Milestones

D1.1 Report on results from feedstock availability and characterization [M3] M1 Plastic samples available (M2)

D2.1 Report on results of plastic waste gasification [M14] M2 Gasification testing facilities ready [M3]

D3.1 Synthesis protocol and characterization of FT catalysts [M18] M3 Successful completion of initial gasification tests [M6]
D3.2 Report on results of FT synthesis process [M24] M4 FT synthesis reactor set up ready [M11]

D4.1 Report on the energetic and feasibility assessment of SURPLAS process [M24]  |M5 First FT catalysts synthesized [M12]
D4.2 Exploitation road map and market roll out prospects of SURPLAS process [M24] (M6 Completion of initial FT tests [M19]

D5.1 Website [M2]; D5.2 Publications in journal articles [M11, M18, M24] M7 Midterm evaluation — GO/NO GO decision [M12]

D5.3 Participation in conferences [M12, M23] M8 First analytical data set from the gasification and FT tests [M10]
D5.4 Report on training activities [M12, M21] M9 Selection of sensitive model parameters for optimisation [M21]
D5.5 Review and update of dissemination/exploitation plan [M2, M11] M10 Project final technical and management report [M24]

D5.6 Midterm report [M12]; D5.7 Final report [M24]; D5.8 Delivery of DMP [M6] M11 Website launched [M2]

Feedback by the Experts ....

= The number of deliverables and milestones is adequate, and they are well distributed throughout the project timeline.
= An effective and comprehensive description of the activities and the inter-connections among the work packages is provided.




Structure of SURPLAS
Criterion 3 — Quality & efficiency of implementation

Further comments we received in relation to Criterion 3

* An effective and comprehensive description of the activities and the inter-
connections among the work packages is provided.

* A good risk and mitigation plan, including the potential risks associated with
the research plan.

* Facilities and infrastructure at the host institution are appropriate. In
particular, well-equipped modern laboratories housing a wide range of
specialised analytical equipment, lab-scale reactors and software tools will be
made available.

 The hosting arrangements are very good.

Why is your host institution the perfect location for the proposed work ?



Suggestions from our own experience

Have a look at previous successful MSCA proposals, if available;

Pick a breakthrough idea and start writing on time and in the correct structure;

Make a lot of cross-references throughout the overall proposal

** Connect WPs to ROs all the way down to individual tasks and TOs.

** Connect novelties/breakthroughs to ROs and overall aim.

Use tables/images, but make sure that info is included in the text, as applicable;

Convincingly explain how

s the fellowship will strengthen the scientific/communication competencies of
the researcher;

** the host institution is the perfect environment for the researcher;

Convincingly show the two-way researcher-institution transfer of knowledge
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The Scholar
Dr. Angela Fivga
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=HOW?*

Pleasure to assist you:
Prof. George Marnellos (gmarnellos@uowm.gr)

Dr. Fivga (angelafivga@gmail.com)
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