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Hythane, bio-hythane e idrometano ....
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Idrometano e auto-trasporto
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L’idrometano nel settore degli autotrasporti

Methane
Source

Hythane
Blender Compressor » Cascade
Hydrogen
Source
Hythane
Controller

Dispenser

» Immediately available- fully developed

* Reduces NOx by 50%

» Uses existing Natural Gas, H2 infrastructure
» Low capital and operating costs

» Cheapest way to meet new emission standards

e Suitable for CNG / LNG / Dual fuel

* Minimal loss of range - only 5-7% H2 ( by energy)



Fuel type System Fuel tank
Hydrogen “eady gl 22;!)8!
=
m= 1.66kg

Multi-Fuel System for Hythane, Biomethane, CNG, Bioethanol E85 and Petrol

Uprated fuel pump for - Switch between gaseous
DC/AC bioethanol E8S and liquid fuels
converter Close coupled catalyst
(reduces mnitial start emissions)

ECM (Engine Control Module)
for all fuels

/ Prassute regulator
for gas

Pressure sensor
for gas

/
Fuel tank of carbon tibre reinforced
aluminium for gaseous fuels

Fuel tank for | Fuel rail for gas and
bquid fuels { bicethanol E85/petrol with
3 = bioethano! E85/petrol injectors
/ | S Fuel tanks of steel  / and gas injectors
S for gaseous fuels \

~ 3 Uprated fuel line (pipes, hoses, seals)  Uprated cylinder head for
— m— for E85/petrol and fuel line for gas bioethanol E85 and gas

Volvo Multi-Fuel VOLVO
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Un confronto con il Gas Naturale: stessa energia, emissioni ridotte

¥ JCNG [baseline @ |Hythane [7% H2 by energy
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HYTHANE: LIFE projects applications in EUROPE

™" AUT-HY-TUDE project:
Althytude  The 2 first Hythane® refueling
stations in France

Demonstration of buses runming
with blend of natural gas+H2 [Mythane®)
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HYDROMETHANE: LIFE projects applications in ITALY

» Emilia Romagna
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La produzione biologica di idrometano (bio-hythane)
da scarti dell’agro-industria e rifiuti organici

La sperimentazione delle
Universita di Verona e Ca’ Foscari di Venezia
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Gli scarti agro-industriali disponibili sono molteplici ...

fagiolint

buccette di pomodoro
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Processo di digestione anaerobica termofilo a 2 stadi

Suspended, colloidal organic matter

{ protein \ | carbohydrate } ' lipid ‘
Hydrolysis
e mrmrm ot m—m———— oo . M——
: . Amino acids sugars Free long chain
P”ma fase, 'drogeno ‘ ’ ‘ ’ fatty acids + glycerol
Acidogenesis
, \ 4
ammonia | <& P Volatile fatty acids, | <=
' ’ alcohol
Acetogenesis
Seconda fase, metano vwy YV VY
f g { Acetic acid —> Hydrogen
) carbon dioxide
Methanogenesis

Methane
carbon dioxide




Processo di DA a fasi separate ottimizzato per la produzione
combinata di biohythane: schema di processo

H2, CO2 CH: CO.,

ACQUA

METANOGENESI

M DARK
SCARTI —p | MOINGTANK FERMENTATION

EFFLUENTE
SOLIDO




CSTR (V =0.38 m3)

lVietano-genesi

HRT OLR T HRT OLR T
d KgTVS/m3d C d KgTVS/m3d C
3.3 18.4 55 12.6 4.8
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CSTR (V=0.38 m3)

lVietano-genesi

HRT OLR T HRT OLR T
d KgTVS/m3d C d KgTVS/m3d C
3.3 18.4 55 126 ( 48)
p———
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 Comportamento stabile di entrambi i reattori, raggiungendo una
produzione di gas totale mediamente pari a 0,60 m3/kgTVS (ca 120 m3/ton)

e una percentuale di CH,, H, e CO, del 50%, 10% e 40%




mposizione biohythane (%)
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Comportamento stabile di entrambi i reattori, raggiungendo una
produzione di gas totale mediamente pari a 0,60 m3/kgTVS (ca 120 m3/ton)

e una percentuale di CH,, H, e CO, d 50%, 10%@5




Up-grade

CH,, 50% CH,, ca90%
H,, 10% B — H,, cald%
CO,, 40% CO,, 0%
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Primo impianto full-scale bi-stadio
GRUPPO RICICLA

Da gennaio 2013...

BIOMASSE

PROGETTO

v,
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RegioneLombardia

Agricoltura



Alimentazione e produzione

Metano
1800 - 2100 mc CH4/d

Idrogeno
500 - 800 mc H2/d

60 ton/d liquami
bovini/suini

3 ton/d letami

3 ton/d insilati




Co-generazione
250 kW elettrici
+ 300 kW termici con recupero fumi

90%
efficienza
cogenerativa

90%
Alimentazione
letami/liquami
dell’azienda




Up-grading integrato H2 — CH4

|

Idrogeno o —_
[drometano ==
COMPIESST



BARS® (Biogas Automotive Refuelling System)

ldrogeno
ldrometano

Auto aziendali
Macchine agricole



