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BIOMASS VALORIZATION
IN PIEDMONT FROM
AGRO-FOOD INDUSTRY
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- EUROPEAN COMMISSION

Press Release Database

EU Member States’ innovation
performance in 2015

New Innovation
Deals to Reduce
Barriers to
Innovation and
Boost Circular

Economy \ ] .

EU member states' innovation performance
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TRL Technology Readiness Level

a method for estimating technology maturity

A o_ Commercialised at large scale level

8 — Suitable for Mass Production

7 — Commercialised at small scale level

6 — Suitable for niche production (FDA approvals / Clinical Tests Validated)
5 — Proven & recognized Manufacturing Process

4 — Working Prototype level

3 — Lab scale demonstration

2 — New Scientific Publications

1 — Nascent / Conceptual
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GREEN ENABLING TURBINE REACTORS
HIGH-SHEAR MIXERS TECHNOLOGIES
TURBO-REACTORS AND BALL MILLING
ALTERNATIVE CRYOGENIC GRINDING
SOLVENTS
FOR A HIGH PRESSURE
SUSTAINABLE REACTORS

PROCESS
SUB-CRITICAL H,0 INTENSIFICATION | pRressuRIZED STEAM
LIQUID BUTANE, FLUORO NATURAL DEEP
HYDROCARBONS EUTECTIC SOLVENTS
GLYCEROL )
GLYCOLS GVL SFE-CO,
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BRIDGING THE GAP

BETWEEN INDUSTRY HarI'IESEIHE innovation
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PHYSICAL SEPARATION




PHYSICAL SEPARATION

»hairs of brush

bracts (chaffl

endosperm
aleurone cell Tayer

‘endospermm cells

3 ) bran
with starch granules

hucellar tissue
seed coat (testa)

tube cells — 4
germ (embryo) ﬁ;giiegreryiasi g '
' plurmule: epidermis _®

scutellum- o :

radicle

1996 Encyclopaedia Britannica; Ine.




BALL MILLING - CRYOGENIC GRINDING
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LIQUID BUTANE & FLUORO HYDROCARBONS




ULTRASOUND-ASSISTED EXTRACTION







ULTRASOUND-ASSISTED FLOW PROCESSES
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ULTRASOUND-
ASSISTED
EXTRACTION
AND BIOMASS
CONVERSION

=
—_
==
=
=
=
==
=
==
=
=
=
==
=
==

—
——
o
—
—
—
-




ULTRASOUND-ASSIST

=y

ED PROCESSES

A [

e - - W L'







CAVITATION BY SUCTION and ULTRASOUND
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HYDRODYNAMIC CAVITATION (Rotor-Stator Unit)




HYDRODYNAMIC CAVITATION (Rotor-Stator Unit)
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HIGH-SHEAR HOMOGENIZERS




HIGH-SPEED TURBO REACTORS
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MICROWAVE TECHNOLOGY |




MICROWAVE-ASSISTED EXTRACTION

FROM OVEN TO CAVITY AND SEALED VESSELS TO CLOSED CAVITY
“subcritical H ,0”







MICROWAVE-ASSISTED HYDRODISTILLATION

MILESTONE

NEOS-GR

lcrowave Gravity Station
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MICROWAVES-ASSISTED INDUSTRIAL PROCESS

Full scale

production
Pilot scale "
WE several
L
Cont.-flow '
t 2.45 GHz _ E_H__ B
— CLARIANT

Benchtop 2 %
Chemicals

\ m 915 MHz continuous flow
m operates at 25 to 300°C
m up to 40 bars tested




FILTRATION &
SEPARATION




SOLID/LIQUID SEPARATION F2000 DECANTER
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CALENDERING




SEPARATION: PILOT UNIT
Ultra- micro- pd_nano- filtration
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CONCENTRATION
- & DRYING

i Drying Oven
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OIL FROM KIWI SEEDS
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TOMATO PEELS & SEEDS /
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TOMATO PEELS & SEEDS

Tomato Seed Oil is rich in carotenoid antioxidants
including lycopene, lutein and zeaxanthin.

It is also a rich source of polyunsaturated fatty acids,
phytosterols and dissolved minerals.
The lipid antioxidants also include different forms of vitamin E.

Fatty Acid Content:

eLinoleic (C18:2) Omega-6 Essential Fatty
Acid: >55%

*Oleic (C18:1) Omega-9 Fatty Acid: >24%
eLinolenic Acid (C18:3) Omega-3 Essential
Fatty Acid: >2%
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Horizon 20120 Bio-based Industries BIO-BASED
Consortium INDUSTRIES
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Eurgpean Union Funding
for Research & Innovation

Grant Agreement Number 669055

US4GREENCHEM-

Combined Ultrasonic and Enzyme Treatment of
Lignocellulosic Feedstock as Substrate for Sugar Base d
Biotechnological Applications

us
4
GREENCHEM

FROM LAB TO
PILOT SCALE DEMONSTRATION




“From Biomass to bio-based Oligomers of Lactic - Glycolic Acids: a
Gram-scale Microwave-assisted Protocol”

ChemSusChem 2015 8(8), 1342-1349

lignocellulosic biomass
depolymerisation

bio-based oligomers
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EU PROJECTS ~ HORIZON 2020
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Greenchem
US4AGreenChem EXCELLENCE
Combined Ultrasonic and Enzyme STEr Ao ,é
treatment of Lignocellulosic Feedstock as
Substrate for Sugar Based Biotechnc A COMPETITIVE

ApplicatiOnS d I C O t r d Innovative solutions to meet the needs of companies 50

in the Italian extra virgin olive oil sector
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INNOVAZIONE IN CIRCOLO

Pratiche e prospettive di economia circolare in Piemonte




