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Industria del transporte aéreo Exmb iy
- >4000 millones de pasajeros al afio
- Combustibles de tipo queroseno y nafta
3 % de las emisiones globales de gases de efecto invernadero

Las emisiones de CO2 deben reducirse un 50 % para 2050

Industria del transporte maritimo

- 77 % es combustible de baja calidad y bajo precio: heavy fuel oil (HFO)
- HFO contiene azufre y otros contaminantes

- 2,2 % de las emisiones globales de gases de efecto invernadero

- Las emisiones de CO2 deben reducirse un 50 % para 2050

Situacidn actual

- Combustible “sostenible” en aviacién: mezclas 50 % biocombustible + 50 %
combustible tradicional

- GoodFuels lanzé en 2018 un combustible para barcos 100 % de base bioldgica
- no cumple con algunos estandares de la norma internacional
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BioSFerA = BlOfuels production from Syngas FERmentation for Aviation and maritime use

- Ruta termoquimica y bioquimica

- Valorizacién de residuos biogénicos

- Técnica de doble lecho fluidizado (semicomercial) para
obtener gas de sintesis a partir de biomasa

- Doble fermentacion (gas de sintesis = acetato - lipidos)

- Recuperacion de los lipidos

- Hidrotratamiento aplicado a los lipidos para obtener

- compuestos que pueden sustituir a los combustibles

Liquid-substrate tradicionales
fermentation

biogenic residues
& wastes

long chain fatty acids
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1. Seleccion de materia prima

Agricultural

Olive tree/ vineyards pruning, straw
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Residos biogénicos de

aeropuertos y puertos en la
UE

Residuos de madera y serrin
de Finlandia
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Podas de olivos y vifledos de Grecia y Espana
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2. Gasificacion en doble lecho fluidizado + limpieza del gas " et

Hot Water

filtration scrubber H.0

Catalytic .
O +H,0/C0; reformer | HCl,
Biomass | NH;
Flue Gas
) Char, bed Fifeer |

material, ash | Adsorbent

| I reactor
Bed. | | Cooled
Fuel material | | syngas
tank CFB |
Oxidizer | HyS
| | removal
| | (Zns, S)
Z@%@% I Steam
I | generation
Bed I | Cooler ., . , .
material : s ' - Conversion de biomasa en gas de sintesis
el —— - Gasificador + oxidador
 hdditional | | - Filtracién del gas de sintesis
crB ar A : - Bajo contenido en alquitranes
Gasifi sye Ny
i \J | - Reformado catalitico con vapor o CO2, en funcién de
s A las necesidades de fermentacion
Y

- El reformador se calienta con una combustion parcial
- Seccion para limpieza de gases (H2S, HCI...)
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3. Fermentacion de gas de sintesis + fermentacion de acetato b Do
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Modificacion genética + optimizacidon de parametros de fermentacién

- o= e -
COz-rich
off-gas
Off-gas
Recycle g
gas
Air / 02
)
. cell recycle
Anaerobic i B
B : Acetate Effluent
——e .
_ 3 fermentation cell recycle y oleaginous yeasts , D
Syngas _ = Acetate A K6
| acetogenic bact%a, L ALy
| e Py 2 " TERES
Culture E o S .7\, intracellular
medium lipid formation
- Clostridium, Acetobacterium, Eubacterium - Yarrowia lipolytica
- H2: Fuente de energia (electrones) - Los lipidos se producen en condiciones de limitacidn de
- CO: Fuente de energia y de carbono nutrientes
- CO2: Fuente de carbono - Produccion intracellular de oleato, estearato y palmitato

- Mayor presion = mayor solubilidad de los gases
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3. Fermentacion de gas de sintesis + fermentacion de acetato
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Fermentacion de gas de sintesis a acetato con bacterias

Fermentacion de acetato a triacilglicéridos con levaduras
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4. Purificacion de triacilglicéridos (TAGs) i
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Vapor a 180-240 °C
Despresurizacidn rapida
El vapor podria generarse con energia de otras etapas del proceso

Reactor Exploded
Broth material
- Extraccion de lipidos de las levaduras
) Membrane - La disrupcién mecanica es costosa
heating Centrifuge unit losié d if P
o s - Wastewater - Explosién de vapor + centrifugaciéon +
generator D q ’ A »> N > membra nas
Steam - Bajo impacto ambiental
Collection vessel - Optimizacion de las etapas
[ —
Cell debris & Purified lipids
wastewater

Water Drainage
supply tank
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5. Hidrotratamiento catalitico de triacilglicéridos (TAGs)
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Recycling gas 1
L) .
TAGs Hydrogenation/ &Z:'. urge gas
¥ decomposition  Deoxygenation 'Dif > el
Make-up g like
H,
Diesel
like
heater
Purified
TAGs g N @
pump

cooler

HP
separation

LP dehydration

separation
water

1. Hidrogenacién (acidos grasos insaturados y triglicéridos = acidos grasos saturados)

2. Hidrodesoxigenacién y descarboxilacion (acidos grasos saturados = alcanos lineales + propano, CO, CO2, agua)
Producto: parafinas lineales que no contienen oxigeno

3. Hidrocraqueo o isomerizacidn seleciva = alcanos muy ramificados (mejores propieades de frio)
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5. Hidrotratamiento catalitico de triacilglicéridos (TAGs)

/ STEP 1: remove oxygen
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Triglyceride

Catalyst Straight Chain Paraffins /
MW=700-900 S/
FAT-MOLECULE (TAG) o
sLhanral ails contain oxygen have high mdecular weight f"
B First reaction removes oxygen — preduct is diesel range waxy Catalyst
paraffins

B Second reacthon “cracks” diesel paraffins to smaller, highly
branched molecules

STEP 2: optimal molecule mix

L ) % . C*':C":

Syntheti Pacaffinic |~ ~ "~~~y
N _
=

BioSFerA 10




@ nierreg BN AEQ

spafa - Portugal "'

6. Integracion del proceso en planta " o
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coordination, feedstock characterization, process
simulations, lipids hydrotreating tests, LCA

Gasification pilot tests, gas cleaning and conditioning
tests

Lab scale fermentation tests. Integration of lab-scale
bioprocessing & downstream/upstream processing

Pilot scale gas/liquid fermentation tests

GMO preparation

Downstream processing & upgrading of liquid biofuels;
Biofuel qualification and preliminary market assessment
Techno-economic assessment, HSE risk assessment

Gasification technology manufacturer

Renewable marine fuel production — market assessment

Social LCA, social CBA

Dissemination & Exploitation

INBEC
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Company hame field of expertise Country
Aviation fuels trading NL
FGA SAF consulting NL
fly greenalliance
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Paquetes de trabajo e T
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Full process chain Full value chain
Pilot Scale Evaluation
activities (TRLS)

: o WPé& J;Sumitﬂ
__ - [E_Ll Industrial scale
Operate the DFB gasifier process layout

piot unit with various
feedstock [wp7 | [as 9|

 Aviation biofuels -
Market exploitation
B sooduct|
Marine biofuels -
Market exploitation
WP8 LJ é:avl_t.'_mmm i
Dissemination
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assessment assessment assessment assessment
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Paquetes de trabajo
3.1.2 BioSFerA Gantt Chart
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wr1|Projectm

Ti1 Overall Project Coordination, Administrative & Financial Management CERTH
T2 Cuality Assurance, Risks and Ethical (ssuss management CERTH
T13 feporting and communication with EC officers CERTH
WP2_[Definition of full value chain CERTH
T2.1  Eficitation of stakeholders requirements and market needs CERTH
T22 KPls definition CARTIF
Tas Feedstock sefection and fuel charecterization CERTH
T2 4 Case studies definition CERTH
T15 Full process basic definition CERTH
WP3 _[Biological production of lipids from syngas at lab scale GARTIF
T31 Bench scale gasification tests at TRLA VTT
T2 Advanced GMO preparation and general strategy for process configuration CSIC
T3.3 Optimization of syngas fermentation process parameters for acetate production CARTIF
T3.4 Optimization of acetate fermentation process parameters fiar C14 and C16-18 TAGs production CARTIF
T35 Benchmarking of Lab scale downstream processing for TAGS recavery and purification ENVPA
Wra ‘mmmnmdma‘wﬂmwmmm viT
Ta1 Modification of the processing units to meet the pre-defined specifications VTT
Ta.z Integration of the mobile fermentation unit to synthesis gas plant BEEFF
T43 Execution of the piloting runs with the Integrated synthesis gas fermentation plant at TRLS VTT
T4.4 Scale-up of TAG production at lange pllot unit BEEFP
T4.5 Microbial oil extracthon and purification BBEFPP
WPS ‘Upid:.umdin& final products characterization & quality control. CERTH
T5.1  TAG quality characterization KFRT
T5.2 Catalyst pre-screening piiot scale hydroprocessing KPRT
T5.3 TAG hydrotreating development In lab (TRLS) CERTH
5.4 YWalidation In industrial relevant environment [THLS) CERTH
WPE _[Scaling —up the BioSFerA E2
Ta.1 Model development of the gasification process SFW
6.2 Full chain process mode! at commercial scale CERTH
T6.3 Process layout and cost engineering SFW
Ta.4 Dynamic process simulations and plantwide control CERTH
WP7_[sustainability and Health & Safety issues RINAC
7.1 Techno-economic assessment CERTH
7.2 Barket Assessment and Exploftation GF
T7.3 Environmental Assessment |LCA/LEC) CERTH
T7.4  Soclal LCA and Social CBA NTLA
T7.5 Health and ilafely Evaluation Risk assessmeant RINALC
e ication & Disseminati ENVRA
T8.1  Communication &Dissemination plan ENVFA
T83 Communication & Dissemination tools, matenals and activities EMVFA
8.3 intellectus! Property Rights (IPR) strategy and management ENVPA
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thank you

Tecnologias innovadoras para combustibles de aviacion y
maritimos a partir de biomasa residual
Proyecto BioSFerA

Area de biotecnologia y quimica sostenible de CARTIF

https://biosfera-project.eu/
@BiosferaProject
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