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Complete reaction (R) R = Rd + feRa + fsRc

Electron donor half reaction (Rd)

Generic organic donors:
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where  e = 4a + b - 2c - 3d
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Electron acceptor half reactions (Ra)

Aerobic:
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Anaerobic:
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Cell synthesis half reactions (Rc)

Ammonia N source:
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Nitrate N source:

  

5
28

CO2 + 1
28

+
3
-

NO +
29
28

H + −e = 1
28

C5H7O2N + 11
28

H2O



Stoichiometry example: aerobic hydrocarbon utilization

Hydrocarbon: octane
Nitrogen source: ammonia

donor reaction:

  C8H18 + 16H2O = 8CO2 + 50 +H +50 −e

acceptor reaction:
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synthesis reaction:
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From fs  values, fs  = 0.39  so fe = 0.61

Rd:   0.02C8H18 +0.32H2O = 0.16CO2 + +H + −e

feRa:   0.15O2 + +0.61H + 0.61 −e = 0.31H2O

fsRc:   0.098CO2 +0.02 +NH3 +0.39H + −0.39e = 0.02C5H7O2N +0.16H2O

          (114)           (32)             (17)                   (113)                  (44)               (16)
Net:   0.02C8H18 +0.15O2 + 0.02NH3 = 0.02C5H7O2N+ 0.06CO2 +0.14H2O

Mass balance on the degradation of 1kg octane:

O2 required = (0.15)(32)
(0.02)(114)  = 2.1 kg

NH3 required = (0.02)(17)
(0.02)(114)  = 0.15 kg

Biomass produced = (0.02)(113)
(0.02)(114)  = 1.0 kg


