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APINYA PONGAMPORNNARA : ENHANCED BIOGAS PRODUCTION
FROM HIGH SALINITY AND HIGH STRENGTH TAPIOCA STARCH
WASTEWATER USING ZERO VALENT IRON AND
BIOELECTROCHEMICAL SYSTEM. THESIS ADVISOR : ASST. PROF.

PATCHARIN RACHO, 150 PP.

HIGH SALINITY WASTEWATER/BIOELECTROCHEMICAL SYSTEM (BES)/

ZERO VALENT IRON (ZVI)/SALT TOLERANCE MICROORGANISM

Modified tapioca starch wastewater (MTSW) contains organic and inorganic
matters that affected on biological wastewater treatment and biogas production.
Especially, the wastewater from chemical modification processes contains high salinity
that can inhibit microorganism activities. Zero valent iron is expected to be helpful for
creating an enhanced anaerobic environment that might improve the performance of the
anaerobic process. The bio - electrochemical system can promote microbial metabolism
thereby leading to higher biochemical performance. Result in this study aimed at
enhancing performance of upflow anaerobic sludge blanket reactors (UASB) a treatment
for biogas production from MTSW. Three improving methods were compared that
inciuded of bio-electrochemical system (BES - UASB), zero - valent iron (ZVI - UASB)
and salt tolerance microbial systems (STM - UASB). The experiments were operation
by varying Upflow Velocity and Organic Loading Rate (OLR). From the study, it is
found that the suitable Upflow Velocity and Organic Loading Rate for this study is 0.25
m/h and 25 kg/m>3-day. The COD removal efficiency is more than 80%. Increase the
efficiency of the biogas production system. The highest COD removal was found in

BES-UASB at 0.4 V that was about 88.54 + 4.9% of COD removed. In accordance



with the degradation efficiency of acetate in the system up to 99.3%. The biogas
production yields were about 0.32 m*/kgCODsemoved-day for BES - UASB. And the
ZVI - UASB concentration of Zero valent iron at 25 g/L. The COD removal was about
88.32 + 4.83%. With the efficiency of Acetate removal at 99.36% and highest biogas rate

at 0.29 m>/kgCODremoved-day.
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