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HETEROtrophic growth 

−(. . . )elec donor − (. . . )elec acceptor + (. . . )oxyd. elec donor + (. . . ) reduc. elec acceptor

+ . . . H2O + . . . HCO3
− + . . . H+ +

𝟏

𝐘𝐆𝐗
𝐦𝐚𝐱

𝐆𝐢𝐛𝐛𝐬 𝐞𝐧𝐞𝐫𝐠𝐲 + (. . . ) Heat

Growth is irreversible and requires a lot Energy

Gf
01 : pH = 7; 298 °K; 1 

mole.L-1; 1 atm

AUTOtrophic growth  Gibbs Energy new balance for growth 

stoichiometry

Max. Gibbs Energy

Capacity

Predicted max(25 oC) [h-1]

Glucose Glc ,O2  CO2, H2O 1.5 Glc  ethanol, CO2 0.10

Acetate Acetate, O2  CO2, H20 0.7 Acetate  CH4, CO2 0.015

CO2 (+RET) NH4
+ + O2  NO2

- 0.04



Heat of sludge:1 g org. matter. = 1.366 g COD = 19.7 kJ

Heat production (aerobic bioprocess) ΔT = f (BOD) = f (YCOD)
. .
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