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OBJECTIVES METHODOLOGY

Oyster shells have the potential to be able  Kitchen waste, agriculture waste, and horse dung were collected in
to control the pH. Few studies conducted Tsushima Campus, Okayama University. TSAD consisted of CSTR (2
to investigation of the effect as alkali L, TS 3%, HRT 5 days, 35°C) for hydrolysis and UASBR (6 L, 35 °C) for
source containing CO,> for the two-stage methanogenesis. pH control conducted in hydrolysis stage by
anaerobic digestion system (TSAD). Thus, adding NaOH 10M or oyster shell powder 7.5 g/L. GHG emission of
we aim to investigate and evaluate oyster ~NaOH chemical production was calculated by using SimaPro 9.0.0,
shells' performance as alkali material in and for the oyster shell powder, GHG emission from milling
controlling the pH of TSAD. machine studied was calculated based on Boicko (2005, in de
Alvarenga et al., 2012).

RESULTS AND DISCUSSIONS
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An addition of oyster shell powder at the  \jethane production vyield by alkali treatment increased
beginning maintains reactor pH above 5. proportionally with OLR and produces biogas with the highest
Meanwhile alkali needs daily application  methane percentage. Contrarily, that by oyster shell treatment
but can raise the pH to 6.5 at the end.  yroduced stable methane yield. Combination of mildly acidic pH
Using alkali for the pH control resulted in  jnhibits methanogen (Ye et al., 2012) and high OLR shifting the
the highest V5% and COD value in liquid  process to syntrophic acetate oxidizing pathway (Bi et al., 2020)
phase from hydrolysis process, that is resylted in accumulation of the intermediate product (CO,). The
high in organic matter. inhibition and shifting pathway could affect the decreasing methane
and increasing CO, percentage.

CONCLUSIONS

Greenhouse Gas Emission Analysis
Table 2. Usage and GHG emission

Utilizing NaOH for pH control resulted in better result in

Allali — Oyster shells hydrolysis and methanogenesis by the VS$%, CODcr level,

H -
pH conditioner (NaOH) powder (CaCO3)

methane yield and methane concentration in high OLR

H conditioner per o
P ™ P condition. Nevertheless, oyster shell produced lower GHG

experimental material  0.0463 0.0864 . . .
(ke/kg) emission and stable methane yield across different OLR.
GHG emission per pH Further investigation on microbiological consortium and
conditioner (kgCO,eq/kg) 1.26 0.102 stability of the system in long operation is still needed.
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