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Table 1: Additional information on the LCI for MEL fermentation base case (FB1-Exp) per batch
(10 m® reactor volume)

Inventory Amount and specification Reference

Values obtained from
Glucose 325 kg glucose from corn starch experiments and process
simulation (Beck et al., 2022)

Values obtained from
Oil substrate 1050 kg rapeseed oil experiments and process
simulation (Beck et al., 2022)

Values obtained from
Pre-culture 500 kg culture suspension experiments and process
simulation (Beck et al., 2022)

Values obtained from
Culture medium 4675 kg mineral medium and water experiments and process
simulation (Beck et al., 2022)

Values obtained from
experiments and process
simulation (Beck et al., 2022)

150 kg sulfuric acid (1 M)

pH regulation 400 kg sodium hydroxide (2 M)




Values obtained from

Aeration 201.6 nm® compressed air (6 bar) experiments and process
simulation (Beck et al., 2022)
Values obtained from
Stirring 2177.28 MJ electric energy experiments and process

simulation (Beck et al., 2022)

Cooling water supply

201 MJ energy pumping energy

73.9 kg replacement of cooling water losses

Values obtained on equations
for energy consumption of
average cooling water supply

Continuous media
sterilization

1991.2 MJ process steam from natural gas

Values obtained from the
SuperPro Designer simulated
process (Oraby et al., 2022)

Gaseous carbon
emissions

284 kg carbon dioxide (biogenic)

Values obtained from exhaust
gas measurements and mass
balances (Beck et al., 2022)

Fermenter SIP
(Sterilization-In-Place)

500 kg low pressure steam from natural gas

1.9 MJ electric energy

Values obtained from the
SuperPro Designer simulated
process (Oraby et al., 2022)

Fermenter CIP
(Cleaning-in-Place)

2000 kg deionized water
1000 kg sodium hydroxide solution (2 %)
95.4 kg low pressure steam from natural gas
17.4 MJ electric energy
1.82 nm® compressed air (6 bar)
25.9 kg sulfuric acid (96 %)

174 kg municipal wastewater (carbon content
corrected)

Values obtained from the
SuperPro Designer simulated
process Oraby et al. (2022)
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