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  HYDROGEN PRODUCTION TECHNOLOGIES      

 1.Nuclear Energy;     2.RES Renewable Energy       3.Fossil Fuels (Coal or Methane) 



Bio-H2 

2H2O + CH4  → 4H2 + CO2      

CO2 Bio-CH4 

Steam 
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2 H2O  steam 

Bio-H2 from Steam reforming of bio-CH4 

BIOGAS/Bio-Methane PLANT   



European forests are expanding. Over the last thirty years, the increase has 

been about 9% and, according to the latest estimates, in 2020 they reached 

227 million hectares, equal to over a third of the entire surface of the continent. 
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Tools: 

1) Forestry agreements 

2) Forestry enterprises  

3) Education 

4) CLUSTER Legno 

5) Protocols 

 Results: 

1) Professional occupation 

2) Control of lands 

3) Forest Value chain  

GREEN 

bio-H2 

 

asparagus, truffles, mushrooms, game …. 
 



Green bio-hydrogen from lignocellulosic 

biomass at the selling price 2.7 €/kg, in 

the first commercial plant (TRL8 / 9) from: 

50 MW output of bio-H2 



Bio-Hydrogen (blù color)  

from wet wood 





The plants of GUSSING in AUSTRIA and SENDEN in GERMANY  



Selling Price of green bio-Hydrogen  

from wood cellulosic biomass 

The green H2 is  



SENDEN in GERMANY wood Steam Gassification plant  

50 MW  OUTPUT Clean bio-Hydrogen 

 

1kg bio-H2  each 12 kg of dray wood chip      



Hydrogen Production from Gasification   ENEA 

UNIfHY Project (IT) 

Steam Gasification from Lignocellulosic Biomass 



12 Kg of Wood Chip – Path  1 vs 2  to H2 
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2050 :  Italian economy decarbonization  

    Next  28 y 

a) Energy efficiency +30%:   reduction of energy consumption :   from 125 Mtoe  to    90 MToe 

b) Renewable energy production + 77% :    +70 MToe      (RE today    20,7 MToe)..                                

Il mix di energie rinnovabili sfruttabile annuo per la decarbonizzazione: 

-Eolico                    + 10,0%   (pari a 9 Mtoe) 

-Idroelettrico                     +   2,0%   (pari a 1,8 Mtoe) 

-Fotovoltaico                   +  35,0%  (pari a 31,5 Mtoe_280 GWp 170.000 ha) 

-Biomasse (incluso biogas)                 +  15,0% (pari a 13,5 Mtoe) 

-Geotermia a alta entalpia                 +   1,5%  (pari a 1,35 Mtoe)                        

-Geotermia a bassa entalpia 

 per Usi termici –Riscaldamento , aria  

e acqua di falda con  Pompe di Calore       + 12,0%   (pari a 10,8 Mtoe)  

-Rifiuti (9 Mton/y indiff=3Mton CSS)    + 1,5%     (pari a 1,35 Mtoe)      

 from tot FER the18% are green Hydrogen  (16 Mtoe =  5,4 Mil ton H2 # 60% Bio-H2)           

                      Tot. increase  RE  +77%                                ( 70 MToe)                                                 

              RE today  + 23%  (20,7 MToe).. 
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