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The energy problem in need of a solution
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H2 production as an energy source
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Biowaste in numbers

Waste and subproducts from food industry 23 Mt

⪢ Latest estimates suggest that around 931 million tons of food waste were generated in 2019

⪢ Spain
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A life cycle approach
⪢ System function and functional unit
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The process
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Products
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Data gathering
Inputs from the Technosphere Outputs from the Technosphere

Materials Products
Molasses 0.10 m3 Biohydrogen 1.00 m3

NaOH (50%) 1.11 L
Polyelectrolyte 0.01 kg Avoided co-products
MDEA (49.5%) 0.70 L Electricity 10.68 kWh
Air 26.90 m3 Heat 1.80 kWh
MgCl2 (30%) 0.05 L Concentrated fertilizer 4.62 kg

Liquid fertilizer 0.07 m3

Transport Struvite 0.03 kg
Molasses 4.03 t·km
NaOH 1.18·10-3 t·km Emissions to air
Polyelectrolyte 8.83·10-6 t·km CO2 3.84 m3

MDEA 0.29 t·km H2O 4.14·10-3 m3

MgCl2 5.86·10-5 t·km MDEA 3.48·10-4 m3

O2 0.94 m3

N2 21.28 m3

H2 5.21·10-2 m3

CH4 0.12 m3

Raw 
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Liquid 
fertilizer

30 m3/d of Waste

Hydrogen

Sugar beet molasses 3182.6 536.4 1385.7 20.9 298.0

Cheese whey 2727.5 27.9 526.7 0.0 92.9
Wine vinasses and 
sewage sludge 419.4 0.0 2038.6 27.8 34.0
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⪢ Indicators

Method
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Cradle-to-gate benchmark
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Single score benchmark
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