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Anaerobic treatment and biogas production from starch based ethanol

stillage using hybrid reactor
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Abstract

The objectives of this study were to determine the reactor capacity, the treatment
efficiency and the biogas production from anaerobic hybrid reactor (AHR) in treating bioethanol
wastewater and casawa wastewater. Bioethanol wastewater using in this study contained 21,235
mg/L of COD with pH of 4.13 and 610 mg/L of total nitrogen. In the other hand, casawa wastewater
contained 24,000 mg/L of COD with pH of 3.98 and . This research studied the effect of organic
loading rates (OLRs) on the performance and stability of AHR. The OLRs bioethanol wastewater
were varied in the range of 0.5 — 4.5 kgCOD/m3.d. While the mixture of waste water treatment plant
cassava and wastewater from the ethanol plant, the ratio of 80: 20 by a system the OLRs were
varied at 0.5 — 4.5 kgCOD/m3.d. The result showed that AHR treating bioethanol wastewater reached
the organic loading rates (OLR) as high as 4.0 kgCOD/m3.d and decreased hydraulic retention time
(HRT) as low as 4.6 days. For this condition, the performance and stability of AHR in term of COD
removal efficiency, methane yield, pH and total volatile acid/alkalinity ratio (TVA/AIk. ratio) were

90 — 95 %, 0.25 - 0.32 m3CH4/kgCOD d, 6.98 — 8.00 and 0.21 — 0.39, respectively. In addition

of waste water treatment plant cassava and wastewater from the ethanol plant, the ratio of 80: 20,
AHR reached the maximum OLR at 2.5 kgCOD/m3.d and HRT at 10 days. The performance and
stability of AHR for COD removal efficiency, methane yield, pH and TVA/Alk ratio of this

condition were 90-95 %, 0.25 - 0.26 m’CH .d, 6.60 — 6.80 and 0.40 — 0.7, respectively.

4/ kg CODremove

Keywords: Anaerobic Hybrid Reactor/Anaerobic Wastewater Treatment/

Biochemical Methane Potential/Biodiesel Wastewater/ Biothanol Wastewater
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Total Volatile Solid (TVS) mg/L 12,352 +75
Total Dissolved Solid (TDS) mg/L 10,335 +58
Total Suspended Solid (TSS) mg/L 3,863 +29
Total Volatile Suspended Solid (TVSS) mg/L 3,776 +32
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Total Volatile Solid (TVS) mg/L 12,513 +156
Total Dissolved Solid (TDS)* mg/L 11,783
Total Suspended Solid (TSS) mg/L 3,926 +732
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% Sucrose** % by mass 1.8

* Calculation method

** Refractometer
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