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“Low-cost, carbon positive bioethanol production with innovative Green
Floating Filters in multiple water bodies”
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LIFE Biomass C+ aims to demonstrate improvements in climate mitigation strategies
through the production of sustainable biofuel. It will utilise existing and underused

infrastructure and water resources (i.e. irrigation channels, ponds, lakes, river arms) PRODUCTION
to produce zero-input biomass, with high starch content that wil then be mvers A

AFRIAL PART ROOT
SYSTEM

converted into bioethanol and eventually biofuel.

Innovation: The project proposes an innovative green technology of Green
Floating Filters (GFF), where aquatic macrophyte plants (Typha domingensis) will be
grown in multiple water bodies.

Objecﬁves APPLICATIONS
. ) ) ) ) BOPLASTIES CO-BENEFITS
- Biomass production with zero input requirements HOGEHEES v
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CAPTURE

- Rich in starch to be converted to bioethanol

- Establishment in multiple water bodies
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Starch test
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Main Goals of the Project ) f{ or

Positive energy equilibrium of carbon and other
environmental impacts

Climate change mitigation, water quality improvement
and biodiversity protection

Development of a clean and reliable method of

biofuel production, without using agricultural land

Application on an industrial scale

Innovative market uptake
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Then in the
waterbodies

Bioethanol production in the
LLLLL ~) bioreactor erected within the project

Packaging & shipment Biomass pretreatment



Demo areas for Typha planting CPERI
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« Natural ponds and canals

+ Sewage-accepting lagoons

Natural waste water

. . freatment system
* |Industrial fanks and reservoirs

Table olive
factory
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Propagation, Installation of GFF,
Harvesting and processing of biomass

Propagation starts at March-April
Installation of GFF on June
Harvesting starts during autumn

Roots and rhizomes are separated from the rest
of the plant, washed and chopped

Biomass pretreatment (i.e. drying for 20-24 hours

on 105°C, grinding of dry biomass)

After the pretreatment, grounded biomass is
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converted into bioethanol

Biomasss pretreatment




Our approach for lab, pilot scale trials
and scale up

Lab-scale & Dynamic Modelling I : Lab- & Pilot-scale
|

Lab-scale Protocols

Fermentation experiments at lab-scale for model validation

j Development of dynamic mathematical model of fermentation

I Generation of optimal operation policies for the
: lab-& pilot-scale bioreactor

Fermentation experiments at pilot-scale for re-estimation
of model parameters

Pilot-scale data
|




Roadmap for production of Bioethanol W e
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1Solids conditioning

R Rt Biomass
L _¢ _____________ Saccharification
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hydrolysis and @ [ Enzymatic hydrolysis @ Residual
neutralization : of cellulose solids
Solids loading 12% (w/

) ; 0
SI-? Igg |026:3'%/ N hase Cellic CTeC2 7.5% (w

,S0, 2% (v/v), 120° C, i .5% (wiw),

150rpm, 2 bar, 2h 50° C, pH 5, 200rpm, 72h

Neutralization: 6M NaOH

Enzymatic ]

Solids loading 12% (w/w)
|__Liquozyme 1.0E 0.02% (w/w), 85° C,
pH 5, 3h, 500rpm
Spirizyme Ultra 0.06% (w/w),
65° C, pH 5, 3h, 500rpm

Liquid effluent

Fermentation & Downstream
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i concentration ] ) dehydration
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2G
bioethanol

S. cerevisiae Ethanol Red,

(©) Centrifugation @8000 rpm 10% inoculum, 32° C, pH 4.5,
150rpm, anaerobic conditions,
72h, 150 — 180 g L glucose




Manufacturing, Erection and Operation of a
Pilot reactor
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Parameter Specifications
Working volume 200 L
Total volume 320 L
Dimensions #3600 x 950 mm
Minimum
workload SOL

Vessel design

Stainless steel vessel (A316-L)
jacketed with SIP/CIP system and
conical bottom.
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Biomass composition (rhizomes/roots ratio): 80/20

Cé sugar content in biomass composition: > 45%

Solid loading content in pretreatment stage: 15% (w/Vv)

Glucose yield after pretreatment stage: > 227 g glucose/ kg biomass
Glucose titer after pretreatment stage: > 50 g glucose/ L recovered
liquid phase

Ethanol yield of ethanol fermentation: 0,47 g ethanol/ g glucose
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« Testing according to EN 15376:2014 (Automotive Fuels — Ethanol as a blending
component for petrol - Requirements and test methods).

« Utilization of bioethanol blends fuel at vehicles (test trials)

« Utilization of bioethanol to produce ETBE (Ethyl Tert-Butyl Ether) and TAEE (tert-Amy!
ethyl ether)
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Utilization of Biomass — Other uses W o
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Tommed biomass of Lattails

as green fodder X\ ) /,
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Plant nyrsery 'La Dehesa’

Valdeobispo (Céceres, Spain)

» Use as fodder for animals (N-P-K tests)

* Production of pellets (mixed with olive
kernel)

« Use as fiber [(Tests for Neutral detergent fiber (NDF), Acid
detergent fiber (ADF), Acid Detergent Lignin (ADL)]
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Utilization of lignocellulosic biomass to
produce high added value products like
PHB via bacteria fermentation and lignin
residues for biopolymer enhancement of
films’ mechanical properties




Conclusions — Next steps
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LIFE Biomass C+ finds application in multiple water bodies

Biomasss production with zero input requirements, with no land use requirement in order to produce
bioethanol

Manufacturing, erection and operation of an innovative pilot reactor enabiling the scale of the biomass C+
concept

Other uses: fiber, fodder, pellets, bioplastics and biopolymers

A business plan is in progress for scale up of LIFE BIOMASS C+ concept.
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Thank you for your atiention

Research Engineer

Email: kourkoumpas@certh.gr
Tel.: + 30211 1069517

Dimitrios Kourkoumpas (m )

Life BIOMASS C+ is co-financed by the European
Commission through the LIFE Programme (LIFE16
CCM/GR/000044)
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