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Respirometry for the Assessment of
Organics Biodegradability in Municipal Wastewater:
I. Respirometry

USE* - ULF? - WP
Kim, Dong Han'* - Kim, Hee Jun? - Chung, Tai Hak?

I g @404% =%
2A gt ATEFA 2 THR

(2003 89 309 A< 20039 129 309 HESLA=RAY)

Abstract

Organics may be divided into biodegradable and nonbiodegradable fractions on the basis of
biodegradability. Biodegradable organics may be subdivided into readily and slowly biodegradable fractions.
As this biodegradability of organics in municipal wastewater has a great influence on the efficiency of a
biological nutrient removal process, it has been assessed by respirometry. The respirometer, which
consisted of a respiration chamber and a respiration cell, was used to measure the respiration rate of
hiomass utilizing the readily biodegradable organics. The readily biodegradable organics are about 10% of
the COD in municipal wastewater. The adequate ratio of wastewater to sludge volume and the
concentration of sludge are required in measuring the respiration rate due to the readily biodegradable
organics. By using a biochemical oxygen demand test, the slowly biodegradable organics inciuding biomass
are estimated about 66% of COD. The soluble inert organics are about 11% of COD. On the basis of mass
balance, the particulate inert organics are estimated about 13% of COD.
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Fig. 1. Schematic diagram of a respirometer.
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Fig. 2. Relationship of respiration rate, biomass growth, and
organics utilization.
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Fig. 3. Respiration rate for the determination of Sg.
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Table 1. Sg in municipal wastewater

S Value
Range 17-48 mg COD/
Mean 30 mg CODA
SD 7 mg COD/
No. of data 33
S¢/TCOD 10%
S4/SCOD 22%
S¢/TBOD 19%
S¢/SBOD 38%
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Fig. 4, Effects of the FM ratio on the respiration rate (low F/M
ratio = 0.045 mg TCOD/mg MLVSS; high FM ratio = 0.581 mg
TCOD/mg MLVSS).
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Fig. 5. Effects of ATU on the respiration rate.
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Table 2. Xg in municipal wastewater

Xs Value
Range 160-218 mg COD/I
Mean 197 mg CODA
SD 16 mg COD/
No. of data 15
X¢/TCOD 66%
Table 3. S, in municipal wastewater
S Value
Range 21-41 mg CODA
Mean 32 mg CODA
SD 5 mg COD/I
No. of data 21
S/TCOD 1%
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Table 4. Reported COD fractions in muinicipal wastewater

S (%) Xs* (%) S, (%) X, (%) Reference
9-25 65-70 10-11 9-15 Kappeler and Gujer (1992)
7-33 43-75 220 4-26 Ubay Cokgor er al. (1998)

10 66 1 13 This study

*Data of X;;included.
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