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Study on applicability and operation factor of thermophilic
methane fermentation to garbage treatment in high concentration
under once-a-day feeding condition

B BREE. B, TEE
Feng HONG*, Hiroshi TSUNO*, Taira HIDAKA*, Jihoon CHEON*

ABSTRACT; The applicability and operation factors of thermophilic methane fermentation for garbage
treatment in high concentration under once-a-day feeding condition were investigated by using a
semi-continuous flow completely-mixed reactor. The experiment were conducted by changing the HRT
from 158 to 9 days and the CODcr volumetric loading rate from 1.75 to 25.6 Kg/(m? - d) under the
conditions of a temperature of 55°C and a constant feeding TS of 15%. Some reactors were operated
with returning solids materials for keeping the microorganism in the reactor at high concentration. The
methane fermentation system could respond successfully, when CODcr volumetric loading rate were
increased up to 25.6 Kg/(m? + d) under the condition of returning solids materials. It is suggested that the
appropriate CODer volumetric loading rate would be 20 KgCODer/(m3 + d), corresponding to the HRT of
11 days, for the reactor with returning solids materials, and 6-10 KgCODecr/(m3 + d) for the reactor
without returning solids materials. More than 80% of garbage was transformed to methane gas as
calculated on COD base. The stable ammonia concentrations under the conditions of each organic
loading rate decreased from 2680 to 1500mgN/L with increasing CODer volumetric loading rate.
Methane fermentation activity was obtained to be 2.2g COD-CH4/(gVSS - d).

KEYWORDS; High-solids methane fermentation, thermophilic, once-a-day feeding, returning solids
materials, methane gas production rate.
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