
CVEN 5534 Wastewater Treatment 

 

Supplemental COD and Redox Stoichiometry Information 

 

1. COD mass equivalents of compounds important in wastewater treatment 

(Table 3.1) 

2. REDOX half reactions useful for wastewater treatment process 

stoichiometry (Table 3.2) 
Source: Biological Wastewater Treatment, Grady, Daigger, and Lim, Marcel-Dekker, 

NY, 1999. 

 

In using REDOX reactions from Table 3.2, use dimensionless factors: 

 

fs  = fraction of electrons (e.g., substrate) that goes to cell synthesis 

 ≈ Y when units of Y are g-cells as COD/g-substrate as COD 

fe = fraction of electrons (e.g., substrate) that goes to energy 

 ≈ (1 – Y) when units of Y are g-cells as COD/g-substrate as COD 

 

and fs + fe = 1 

 

For combining half-reactions in Table 3.2 when there is both substrate oxidation 

for energy production and cell (C5H7NO2) growth: 

 

1. Note that all reactions are written in direction of oxidation (left to right) 

2. Write cell synthesis and electron acceptor reactions, Rc and Ra, respectively 

in reverse order, i.e. in reduction direction which become -Rc and -Ra. 

3. Combine Rc and Ra with electron donor reactions (Rd) for the overall R as: 

 

Rd + fs*(-Rc) + fe* (-Ra) = R 

 

When cell growth is not included or negligible combine electron donor and 

electron acceptor reactions: 

 

Rd + (-Ra) = R 

 












