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oLxadur | Consortium

e The GLAMOUR consortium includes 10 ARGENT "0
partners over 6 countries:

e 2 Academic institutions: University of
Manchester (UK) and Eindhoven University of

technology
(NL)
e 3 Research centres: TNO (NL), VITO (BE) and
CSIC (ES)
e 2 SMEs: C&CS (DE) and INERATEC (DE) >
¢ 3 .La-\ rge Industries: Argent Energy (UK), Siirtec .... }%gigﬁ .
Nigi (IT) and PNO-Ciaotech (IT) 3§§§§§§§§. .® %

* The overall budget required is 4,989,130 €

Advisory Board: Johnson Matthey, ENGIE, SKYNRG, TotalEnergies
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3ur | Project Overview — the concept "
o

* In GLAMOUR, Design, scale-up and validation of an integrated process that

converts glycerol into aviation (FT-SPK) and/or marine (MDOQO) fuels using two
Innovative processes

= We will investigate the use of Nz 1 H,0+CO;

other gaseous and liquids by-
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Key component production and scale up

Advanced material
manufacturing

3D printed

Catalysts
y structures

Oxygen

Sorbents .
carriers

() v t
- CSIC »~vito
CONSELO SUPERIOR DE INVESTIGACIONES CIENTIFICAS
*C&CS
innovation
@ catalysts & chemical specialities m for life

Lab-scale
testing

Catalyst testing

ARGENT = EREY

The University of Manchester

TNO inoyation BB CHESTER
for life 1824

Prototype demonstration

Process scale-up

TRL5-

Prototype ————
Large-scale plant
o | o SSN)
INERATEC TU/e Siirtec Nigi |

UR | Project overview — Project Positioning

Industrial Applications

Engineering and
Sustainability
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Our | Project overview — Implementation

Technology, Environment, Society
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Sur | Project Objectives and KP!I

Demonstration (TRL5) Key Performance Indicators

Manufacturing readiness level (MRL5) Market and Business




$20

cLAMOUR | WP2 — Industrial Applications (M1-M42)

WP leader: ARGENT
Other partners: UNIMAN, SN, INERATEC, C&CS

Feedstock market Methodology

Flue

gas CO, co,
A T A O
Crude Glycerine Price per tonne 2020 2020 feedstock feedstock '
kosher, non-GMO, DDP in bulk (5316) ($565) ($357) (S327) Pre-treatment Generation

Separation
China s|-t|::|t':1 electricity
0 $210 $385 $280 $300 1 | Tt 1 | B
Vegetable, NaCl, CFR in flexibags Chemicals waste Fuel  Chemicals Chemicals  Waste @ @
{0,. H,, others) other gas (0, H,, others) {0, H,, others)
Benchmark technologies Flowsheet Analysis

e [ e ] GTLAT | TLFT

kmol/kmol 0.564 0.321

MJ o/ Mg 0.513 0.519

M /Moy 0.071 0.057

Voaohtha Kg/KEreeq 0.162 0.059
Ydiesel kg/KEteeq 0.345 0.093
MJ/Kg oo 92.1 90.2

MJ/KEproq 87.4 86.6

S toN(o,/toN 04 0.56 5.60
€02 tot tongg,/ton;, g 0.56 5.60




cLXMSUR | WP3 — Syngas Generation (M1-M42)

WP leader: CSIC
Other partners: UNIMAN, C&CS, TUE

Feedstock purification Glycerol chemical looping Reforming (750°C)
- ‘ -

mH2

]
(9}
(o}

B
(9}
o]
]

e Xgly

% vol. gas (d.b. free of N,)

0% moles
gly forming
coke

Conversion (per unity). % moles glycerol
forming coke
L
e}
x

1cycle 20 cycles

Reforming after N redox cycles

Particle and Reactor Modelling

2 1 guENEEEEEEEE
[}
08 0.8
506 $06
° o
)3 >
£ 0 —model
0.2 0.2 ® experimental
—nmodel =
+ experimental a
0 0

0 50 100 150 0 25 50 75
t(s) t(s) .
@



cLxh0uR | WP4 — Fuel Synthesis (M1-M42)

WP leader: TNO

Other partners: VITO, TUE, C&CS, INERATEC
Catalyst formulation (Co-based)

3D-printed catalyst

FT-reactor modelling

a
CO conversion comparison L Y Temy (K)
1  * ok I
o Geometry 1-1 - e o *
o
o Geometry 1-3 P o *
¥ Geometry 1-3-5 N * @ *
*
& *
» * *
°
£ * E *
1 o o
2 o ®
4 . H
: i : u
o o
8 a £ M S A
<] * g * °
v °
“ *
* o
a *
0 ©
8 #* Geometry 1-1
©
o Geomeiry13 ||
« Geometry 1-3-5
1 L I L | I ]
] 5 10 15 o 5 10

lenght {(mm} lenght (mm]



cLxMOUR | WP5 — Demonstration (M6-M48)

WP leader: TUE
Other partners: VITO, C&CS, INERATEC, SN, UNIMAN

TRL5 integrated prototype
Syngas Generation Fuel Synthesis
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GLAMOUR |WP6 — Life Cycle and Sustainability Assessment (M6-M48)

WP leader: UNIMAN
Other partners: VITO, ARGENT, INERATEC, SN, UNIMAN, CIAOTECH

Preliminary LCA of process Policy analysis
(laboratory vs pilot scale)

EU policies fostering production and implementation of biofuels

e e e ———————— o ———

:' | Ni catalyst | | Co catalyst | H X X .
' T | ! Directive 2003/30/EC, use of biofuels and renewable fuels;
I 1 o 0 . . .
' I J ! Directive 2009/30 — Fuel Quality Directive;
E I Directive 2009/28 — Renewable Energy Directive;
1
Raw glycerol —1— pt?rli%z:\rt?clm Calcium looping Fisher-Tropsch [— Products Directive 2018/2001 — Renewable Energy Directive II;
] o . .
' ‘: Directive 2015/1513 - Indirect Land Use Change.
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https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32003L0030&from=en
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0030&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02009L0028-20151005&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018L2001&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015L1513&amp;from=EN
https://www.imo.org/en/MediaCentre/HotTopics/Pages/Reducing-greenhouse-gas-emissions-from-ships.aspx
https://ec.europa.eu/clima/policies/ets_en
https://www.poseidonprinciples.org/about/
https://ec.europa.eu/clima/policies/ets_en
https://www.icao.int/environmental-protection/CORSIA/Pages/default.aspx
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GLAMOUR |WP7 — Exploitation and Dissemination (M1-M48)

WP leader: CIAOTECH
Other partners: all

Glamour Project (glamour-project.eu)

Stakeholder Analysis

€20
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Feedstock providers Materials Process Materials Process F:PJS End-users
* Crude glycerol (producers- * Technology (producers- * Fischer- producers * Fuel users in
providers (e.g. bio- users) pre "V'd:"s users) Tropsch = Biofuels the aviation
diesel producers) . * Producers . reactor roducers sector
g - 0’9@ e carmers s through chemical * 3Dprinted designers i . . .

» Other sources: waste = Ni-based looping reforming catalyst « Fischer- " Oil&Gas Field | » Fuel users in
BFofal‘, waste catalyst process Tropsch * Refinery the maritime
('ubnclan!s, waste . = CaO-based reactor users S
lanoline, other biogenic sorbents = Methanol

residues

Horizontal Stakeholders
Policy Makers, European and national sectorial associations and clusters, Regions and Municipalities, Environmental protection

GLycerol to Aviation and Lot L . Lyt N 3
associations, value chain assessment companies, exploitation services companies, etc

Marine prOducts with
sUstainable Recycling

) ) ] - ] vGL:\:\T?UR second progr uﬁ Ba%! Co;l;\t of Participant
Dissemination newsletter distributed every 6 months s ma—— |

L GLAMOUR Moron 2020 > 1

15t Exploitation workshop and IPR agreement already in place = I

Networking with >10 projects related to GLAMOUR (as Heat-
to-Fuel)



https://www.glamour-project.eu/
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GLAMOUR | Project overview — Impact

GLAMOUR has the potential to:

* Produce advanced biofuel from bio-waste Enough feedstockdiversity o reach
and low-grade feedstocks, with cost Wgoua) jas ol dluitizbin A0 e
decrease higher than 65%

Equivalent to 19 % of EU'passengers (if
considering aviation)

* Scale-up the biofuel supply, up to decrease
emissions equivalent to the 15% of
aviation-based GHGs in EU, over a 10 years Amounting up to - 27 Mtons/year (14,69
pers pective of EU aviation emission )

A business scalable by a 100x factor (from
35 M€/yearto 11 bin € /year)

8

* Generate a scalable business up to 11 bin
/year in EU thereof
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https://www.glamour-project.eu/partners/#partner-641
https://www.glamour-project.eu/partners/#partner-642
https://www.glamour-project.eu/partners/#partner-643
https://www.glamour-project.eu/partners/#partner-644
https://www.glamour-project.eu/partners/#partner-645
https://www.glamour-project.eu/partners/#partner-646
https://www.glamour-project.eu/partners/#partner-648
https://www.glamour-project.eu/partners/#partner-649
https://www.glamour-project.eu/partners/#partner-650
https://www.glamour-project.eu/partners/#partner-651

