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ABSTRACT

The inhibitory effect of sodium ion on the anaerobic degradation of food waste was
studied by an anaerobic batch toxicity assay and inhibition model. The anaerobic
degradation activity of food waste spiked with over 2g Na'/L of sodium ion was severely
inhibited at the initial stage of the exposure. The inhibition response of anaerobic
microorganisms on the sodium ion estimated from the methane production was differed
according to the concentration of sodium ion. The relative acclimation time(RAT) and
methanation rate(RMR), defined as the ratios of initial lag time and maximum methane
production rate of the sample spiked with sodium ion to the control, respectively, were used
to evaluate the acclimation and inhibitory effects quantitatively on the anaerobic micr-
oorganisms. When sodium ion was increased from 2g Na'/L to 20g Na'/L, the RAT was
exponentially increased from 18.9 to 90. but the RMR was linearly decreased from 0.97 to
0.02. The effects of sodium ion for the maximum methanation rate, first order kinetic
constant and ultimate methane production were well evaluated by a generalized nonlinear
expression model. it could be described by the uncompetitive inhibition mode. The sodium
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ion concentration causing 50% inhibition of methanation activity was about 11g Na*/L, and
the critical sodium ion beyond to compelete inhibition was 20 to 21g Na*/L. The presented
results could be used to obtain the design or operation parameters of the anaerobic process
treating food waste of high salt.
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o714, Bcumulative methane produc-
tion(mL CH./g VS)

Bs: ultimate methane production (mL
CH./g VS)

k: first order kinetic constant(day™)

te: lag time (day)
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o714, LT, LT.= initial lag time of
control and sample(d)
MR,
RMR = MR, (5)

o714, MR., MRs=maximum methane
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, I* ¢ sodium ion concentration of
sample and inhibition coefficient
(gNa*/L)

n : constant used to incorporate the
exponential effect of sodium ion
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Table 2. Summary of inhibition coefficient of sodium ion for food waste by anaerobic degradation.

Constant Inhibition Exponential
Parameter coefficient(I*) Coeffecient(n, m, p)
Maximum methane
. 20,22 0.82
production rate
Kinetic constant 20.6 0.58
Ultimate methane yield 20.1 0.28
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Fig. 6. Inhibitory characteristics of generalized non-
linear inhibition model (n, m, p; ®C 0 :
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slight inhibition, @ | : linear inhibition, & 1 ):

severe inhibition)
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