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valorizzazione delle biomasse di scarto
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OBIETTIVI TERM@REF

o . _ _ scartizero
v L'obiettivo del progetto e lo sviluppo di due processi

termochimici integrati con processi di reforming e upgrading
che aumentino la sostenibilita ambientale ed economicadei
prodotti (energia, H2/CH4, fuel, biochar) 302
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Biomass and waste

l
( Gasification )
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( Reforming
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Biomassa di scarto e residuale

1) Pellet
2) Potature

3) Tutoli di mais

4) vinacce (presseate 55%)
5) RDF

6) Frazione Organica
7) Digestato
8) Pollina




Gasifier 20Kg/h O]

Feeding biomass with high water
content (up to 60%) - J

N. Baraldi, M.




Cleaning the syngas by tar reforming for TERM@REF
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the production of hydrogen and
biomethane

Syngas outlet

Tar
Cracking o
Reforming
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Ni CH4 reforming

Componenti del gas reale
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Ni catalyst for tar reforming
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80% of tar cracking at low temperature at 500°C increase methane
At higher T (550°C) starts CH, refoming and tar conversion is 90%
At 750°C tar cracking and tar reforming occurs
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Prototipo 2 (TCR®)

Reforming termocatalitico

Interessanti prodotti in fase gas

Fase acquosa e oli separati

Frazioni variabile in quantita e qualita

Olio che necessita di upgrading per eliminare N e S

Biomass
+

catalyst

Pyrolisis

* Costruzione del prototipo (2kg/h) Reforming
e Utilizzo di catalizzatori per ridurre

azoto e zolfo nei diesel e produrre
* Upgrading dei prodotti gassosi




Termo Reforming Catalitico
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P/P % P/P %

100 100.0
34.11 27.09
27.42 31.61
36.43 41.77

3.68 0.60




Fase Gas, testo del digestato 530°C TERM@REF
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Termoreforing Catalitico - Test @ 530°C
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Fase Gas, testo del digestato
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Composition [%]
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Termochemical conversion ./ \.

Intengration with existing processes and
agricolture with nutrient recycling

Negative CO2 emission by carbon sink .

IOMASSE

U WWWwW. termoref it
b4 271 Negative net GHGs
I Flue gas-drying use
!

|EHERGIA BIOFUEI.

r. : Animal feed Manure separation
Minerals and nutrients return

Liquid treatmen’
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Analysis for Biochar [ERM@RHEF
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Lactuca Sativa L. Hordeum vulgare L.

20 giorni dalla semina |

1% equivale circa a 226 ton ha

E.Maestri CIDEA), A Malcevschi (CIDEA), N.Marmiroli CIDEA); D Fabbri (UNIBO) I. Vassura



* Microrganismi che

- colonizzano le cavita di
un biochar da

gassificazione di paglia
di grano

EHT = 5.00 kV Signal A = InLens
WD = 2.4 mm Photo No. = 907

, ¥ &5 gl W i
= TR AP e W .

E.Maestri CIDEA), A Malcevschi (CIDEA), N.Marmiroli CIDEA);
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Sustainable Analysis TEchvrtin‘ErFo

V. Cozzani, V Casson Moreno, A Tugnoli

SYNGAS

CATALYTIC
UPGRADING

| BIO-CHAR

Step metodology based on: KPls: key performance indicator

Normallzatlone
of KPls




Analisi di sostenibilita TERM@REF
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