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REFERENZE

• Massive use
• Existing infrastructure
• Existing regulations
• «Reasonable» cost

Green H2
storage

Low volumetric energy density
Different storage solution

Use of Ni as active phase

Initial screening of the supports 
           36% wt. Ni loading

• Wet-impregnation (WI) technique, using
Ni(NO3)2·6H2O (Merck) + Support

• Sol-gel and co-precipitation technique 
for CeO2 supported catalyst

Commercial
36% Ni/Al2O3 (Grade E), 
36% Ni/Al2O3 (Grade M),
36% Ni/ZSM-5 (Zeolyst CBV), 
36% Ni/SiO2 Fumed, 
36% Ni/TiO2 P25 (Evonik), 
36% Ni/CeO2 (Sigma Aldrich), 
36% Ni/TiO2 (Merck) 
36% Ni/SiO2 (Sigma Aldrich).

In house synthesized
through nitrate precursor 

calcination
36% Ni/CeO2 (CN), 
36% Ni/ZrO2 (CN), 
36% Ni/Al2O3 (CN) 
36% Ni/MgO (CN)

Cat. Screening
200/550 °C

1 atm
60000 mL h-1 gcat

-1

In-situ reduction
200 mg cat. 

1:15 SiC diluition

PROS
• Double environmental impact 

(Green H2 and CCU)
• Infrastructure already present
• Injectable in natural gas grid 

(tolerance to H2 content)
• CH4 is already well regulated

KEY ISSUES
• Virtually no zero emission
• Economic sustainability

Requirements CH4
Direct Biogas 

upgrading

SELECTIVITY vs T (°C)CO2 CONVERSION CO2 CONVERSIONCO2 CONVERSION

CeO2 supported catalyst approached the thermodynamic CO2
conversion (86%) with complete selectivity towards CH4 at 345°C
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