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Determination of Ultimate Biodegradability and Multiple Decay Rate Coefficients in Anaerobic
Batch Degradation of Organic Wastes

Ho Kang' - KyungSuk Shin - Brian Richards*

Department of Environmental Engineering, Chungnam National University

*Department of Ag and Bio Engineering, Cornell University

ABSTRACT : A new graphical method was developed to separate two distinctive decay rate coefficients(k; and k;) at their respective
degradable substrate fractions(S; and S,). The mesophilic batch reactor showed ki of 0.151 day'1 for wasted activated sludge(WAS), 0.123
day” for thickened sludge(T-S), 0.248~0.358 day' at /1 ratio of 1~3 for sorghum and 0.155~0.209 day” at S/ ratio 0.2~1.0 for
swine waste, whereas their long term batch decay rate coefficients(ks) were 0.021 day’, 0.001 day”, 0.03 day” and 0.04 day’ respectively.
At least an order of magnitude difference between k| and k» was routinely observed in the batch tests. The portion of S;, which degrades
with each ki appeared 71% for WAS, 39% for T-S, 90% for sorghum, and 84~91% at S/I ratio of 0.2~1.0 for swine waste. Ul;imate
biodegradabilities of 50% for WAS, 40% of T-S, 82~92% for sorghum, and 81~89% for swine waste were observed.
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Fig. 1. Schematic diagram of anaerobic sludge digester.

Table 1. Experimental design for determination of anaerobic
biodegradability

Substrate/Inoculum Substrate
(VS based)
0.5~1.0 Raw WAS and T-S
04~1.0 Dried Sorghum
1.0~3.0 Swine Waste
0 Inoculumn only(as Blank Reactor)
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k = First Order Decay Coefficient (day™)
t = Operation Time (days)
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o 71A Sy = Concentration of S; removed at time t
Sx/S, = Fraction of S, removed at k. kinetics
by time t;

yo = Value of In(S./S;) at y intercept of k, line
regressed to the y axis (t=0)

y2 = Value of In(S./S.) at t»

S; = Initial concentration of substrat that de-
grades with reaction rate coefficient k;

Si: = Concentration of S; removed at time t

S1c = Concentration of S; remaining at time t

ty = Operation time at/near end of initial ko
linear portion of In(S./Sc) -vs. time curve

t; = Operation time at end of initial ko portion

of In(So/Se) vs. time curve
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operation time, days

Fig. 2. Batch degradation kinetics ; plot of In(So/Se) vs.
time, illustrating graphical technique for isolating
multiple reaction rate coefficients.
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o714 S, = Concentration of S, remaining at time t

S; = Initial concentration of substrate that degrades
with reaction rate coefficient ka
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k; = Reaction rate coefficient of S, portion of
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Table 2. A Summary of ultimate biodegradability and first order decay rates
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