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Respirometry for COD Fractionation of Wastewater
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Abstract

COD fractionation of primary settled municipal wastewater was conducted by respirometry. RBCOD
{Readily Biodegradable COD) fraction was analyzed to be 21% of influent TCOD. However, SCOD fraction,
analyzed by physical separation using 0.45um membrane filter, was about 31% of TCOD. Therefore, 10% of
soluble inert COD was comprised in TCOD. It means that kinetic analysis of activated sludge system was
impossible because serious error would be occurred if SCOD was used as a biodegradable soluble compo-
nent instead of RBCOD estimated from respirometry. In this study, RBCOD fraction of raw wastewater could
be analyzed by respirometry within the emor range of 5-7%. In addition, SBCOD (Slowly Biodegradable COD)
content could be determined by kinetic simulation of the experimental results. SBCOD showed about 2-fold
higher fraction (38% of TCOD) as compared with RBCOD.
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Fig. 1. Experimental set-up of OUR measuring system.
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Fig. 2. OUR response under aerobic condition for synthetic
wastewater.
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Fig. 4. OUR response under aerobic condition for primary set-
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Tabile 2. Kinetic parameters required for simulation
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Parameters Assumed in this study Suggested range from the references
Yy 0.67 0.46-0.75 (Ekama et al., 1986; Henze et al., 1995)
by 0.62 0.1-1.2 (Henze et al., 1995; Wentzel et al., 1995)
7S 4.3 3.0-5.0 (Wentzel et al., 1999)
g 1.8 1.0-3.0 (Wentzel et al., 1999)
Ko 0.1 0.1-0.6 (Gujer et al., 1991; Ante et al., 1994)
Ks 5 1.56-20 (Ante et al., 1994; Wentzel et al., 1995)
Ky 0.1 0.01-0.3 (Henze et al., 1995; Wentzel et al., 1995)
fo 0.08 0.05-0.2 (Ekama et al., 1986; Henze et al., 1995)
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Table 3. COD fractionation of glucose and primary settled raw wastewater (PRW)

Unit OURGIucose OURPRW

Xins mgCODAL 421 55.5
Heterotrophs Ui M 575 4.31

s d 136 1.82
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by;: Specific decay rate of heterotrophs (/d)
fp: Inert COD production in endogenous respiration
{mgCOD/mgCOD)

K: Heterotrophic half saturation coefficient for dissolved
oxygen (mgO/L)

K,: Heterotrophic half saturation coefficient for RBCOD
(mgCOD/L)

K: Heterotrophic half saturation coefficient for SBCOD
(dimensionless)

S;: Soluble inert COD concentration (mgCOD/L)

Sq: Concentration of dissolved oxygen (mgO/L)

Sg: RBCOD concentration (mgCOD/L)

Xjup: Heterotrophic active biomass concentration

(mgCOD/L)

X;: Particulate inert COD concentradon (mgCOD/L)

X: SBCOD concentration (mgCOD/L)

Yy;: Yield coefficient of heterotrophs (mgCOD/mgCOD)

tyg: Heterotrophic maximum specific growth rate on

RBCOD (/d)
thys: Heterotrophic maximum specific growth rate on

SBCOD (/d)
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