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Influence of Antibiotics on the Treatment of Feces in Composting Toilet

MiAEEr NIEHER kT
Takashi KAKIMOTO*, Teruma OSAWA*, Naoyuki FUNAMIZU*

ABSTRACT ; In the onsite wastewater differentiable treatment system, human excrements are separated from other
domestic wastewater and biologically converted into compost in the composting toilet. In human excrement, especially in
urine, not only nutrients (N,P,K) but also pharmaceuticals are present. Some pharmaceuticals, for instance antibiotics,
have an adverse effect on biological reactions and may retard bioconversion processes. In this study, the single exposure
effect of antibiotics (Amoxicillin) on the biological treatment of human feces was evaluated in terms of oxygen
consumption. The result of Oxygen Uptake Rate(OUR) profiles indicated that feces decomposition was delayed,
maximum biodegradation rate was declined, and reaction time was lengthened. In comparison with the control,
amoxicillin spiked system showed that the amount of remaining feces after one week reaction was proportional to the
initial concentration of amoxicillin and no recovery of biological activity was observed within a week. Simulation results
implied that the addition of antibiotics decreased not only the active microbial count but also the activity of bacteria in the
matrix.
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Processes (j) Components(i) Process Rate Equation
So(02) | Ss(COD) | Xg(COD) | Xs(COD) | X(COD)
X, /X,
Hydrolysis 10 -1.0 H m H
Heterotrophic  organisms
Aerobic 1__1_ __1_ 1.0 M s S
growth Y, Y, ’ HKs +8; K, +8S, H
Aerobic
endogenous | «1-fx) -1.0 Ja by X,
respiration
Definition of terms
Yxu: Yield coefficient for heterotrophic biomass, Xs: Slowly biodegradable organic matter, g COD
g COD (g COD™). X;: Inert organic material, g COD.
Jxi: Inert COD production in endogenous respiration, Ko: Saturation constant for Sg, g O,
g COD (g COD™). . Heterotrophic maximum growth rate, d”.
So: Oxygen concentration in the bioreactor, g O,. by Coefficient for endogenous respiration, d”.
Ss: Readily biodegradable organic matter, ky: Hydrolysis rate constant, g COD (g CoD*d)™.
g COD (g COD™). K: Hydrolysis saturation constant, g COD (g COD™).
Xu: Heterotrophic organisms, g COD Ks: Saturation constant for substrate Sg, g COD
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