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 Biological waste
6 crew members per day dry matter g water % proteins g celwall g fat g
Faeces 225 75 214
Inedible plant biomass 836 91 40,6 685 17,4
Trash 560 530
Paper 1164 1100

Total dry weight 2785
Total wet weight 11913 76,6 41 2529 17

Composition

Vegatables Inedible biomass kg/p water content proteins Celmat hydrocarbons HydroC Fat
wheat 1.070 0.92 0.86 35.95 37.49 73.44 1.63
tomatos 0.170 0.92 1.68 1.31 8.16 9.47 0.69
lettace 0.001 0.95 0.01 0.01 0.02 0.02 0.00
Potato's 0.306 0.9 2.85 5.75 19.16 24.91 0.40
soy beans - 0.9 - - - - -
spinach 0.008 0.9 0.19 0.09 0.35 0.44 0.03
union 0.034 0.9 0.46 0.39 2.07 2.46 0.02
rice - 0.9 - - - - -
Kale 0.030 0.825 0.73 0.80 2.68 3.49 0.12
Spirulina - 0.00 0.00 0.00 0.00 0
Total for 1 person 1.619 0.91 6.76 44.30 69.92 114.23 2.89
Total for 6 persons 9.715 0.91 40.58 265.83 419.55 685.38 17.35
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Substrate Structure formula¹ COD/VS Loadingrate Loadingrate
g/g g/d g COD/d

Carbohydrates (C6H10O5)n 1,19 2529,1 3009,7
Protein C5H7NO2 1,42 40,6 57,6
Fat C57H104O6 2,90 17,4 50,3
Acidification products 3117,6

 tkheCC ⋅−⋅= 0
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VFA VFA fraction% gCOD/g VFA g/l COD
butyrate 0,690 1,810 6243,4
acetate 0,271 1,070 1808,9
propionate 0,018 1,511 48,6
lactate 0,022 1,066 1,1
Total 1 8102,0
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1 Efficiency losses caused by methane formation in the anode compartment and aerobic conversion of COD due to 
oxygen diffusion through the membrane from cathode to anode during microbial fuel cell operation. 
2 Including additional required energy input due to diffusional loss of hydrogen through the membrane from 
cathode to anode (5%) and re-oxidation at the anode. 
3 Efficiency losses caused by methane formation in the anode compartment. 
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4 H2S can also be treated separately by partially oxidizing it to elemental sulphur (S0) using another biological 
process. This biological sulphur is known to be a good fertilizer and fungicide and can therefore be mixed with 
compost to improve the soil condition. 
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Figure 13 (---) Energy normalised extraterrestrial solar emission spectrum ASTM E-490-00 on Mars  and 
(    )  normalised Rhodobacter capsulatus NCIMB 11773 absorption spectrum 
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Process Product Amount Input
type mol/day

AD CH4 31.4 Heat

HR VFA 16.9 Heat

DF H2 23.2
CH4 19.8

BCE H2 112.0 2.4 kWh

PF H2 93.8 40-160 m2

MFC Electricty 4 kWh
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