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Completereaction (R) R=Rq + feRa+ fR¢

Electron donor half reaction (Rq)

Generic organic donors:

%caHbocNﬁ

2 CH:0=2CO:+ INHs+HT +e-

e

where e=4a+b-2c-3d

Inorganic:
INH: +3H.0=1NO: +1 y*+e-
8 8 8 8

Fe*" =fe’*+e
Electron acceptor half reactions (Rg)

Aerobic:
%Oz +H*+e- =% H.O

Anaerobic;
INO:+8H+*+e =L N:+3H.0
5 5 10 5

1802+ H* +e- =LH:S+ H.0
sCO2+H*+e = CHi+, H:O

Cell synthesis half reactions (R¢)

Ammonia N source:
%COz +2i0 NH:;+H*tt+e :ZLOC5H7OZN +§ H-O

Nitrate N source:
>2CO:+1 N()'3+ga H++8' =1 CsH0:N+ H:0
28 28 28 28 28



Stoichiometry example: aer obic hydrocarbon utilization

Hydrocarbon: octane
Nitrogen source: ammonia

donor reaction:

CsHis+16H:0=8CO:+50H* +50e-

acceptor reaction:

,Os+H*+e = H.0
synthesisreaction:

,CO:+ LNH,+ H* +e- = - CsHiO:N+ZH.0
From fg values, fs = 0.39 sofe =0.61

Rg: 0.02CsH1+0.32H.0 =0.16CO.+H" +e-
feRg 0.150:+0.61H*+0.61e- =0.31H.0

fsRe 0.098C0O:+0.02NH-+0.39H" +0.39e” =0.02CsH-0O:N +0.16 H:0O

(114) (32) (17) (113) (44) (16)
Net: 0.02CsH1s+0.150.+0.02NH:=0.02CsH-O:N+0.06CO. +0.14H-0

M ass balance on the degradation of 1kg octane:

O2required = ((33325))((13123) =21kg

- _ (0.02)17) _
NH3required = (0.02)(114) ~ 0.15kg

Biomass produced = Eggg&ﬁg =1.0kg



