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Recovery of High-Purity Methane from Piggery Wastewater in the
Phase-Separated Anaerobic Process

““Jinyoung Jung, Yunchul Chung, Changbong Yoo
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Abstract : The purpose of this study is to investigate the performances of organic removal and
methane recovery in the full scale two—-phase anaerobic system. The full scale two—phase
anaerobic system was consists of an acidogenic ABR (Anaerobic Baffled Reactor) and a
methanognic UASB (Upflow Anaerobic Sludge Blanket) reactor. The volume of acidogenic and
methanogenic reactors is designed to 28.3 m® and 75.3 m®. The two—phase anaerobic system
represented 60-82% of COD removal efficiency when the influent COD concentration was in the
range of 7,150 to 16,270 mg/L after screening (average concentration is 10,280 mg/L). After
steady-state, the effluent COD concentration in the methanogenic reactor showed 2,740 £ 330
mg/L. by representing average COD removal efficiency was 71.4 = 8.1% when the operating
temperature was in the range of 19-32°C. The effluent SCOD concentration was in the range of
2,000-3,000 mg/L at the steady state while the volatile fatty concentration was not detected in the
effluent. Meanwhile, the COD removal efficiency in the acidogenic reactor showed less than 5%.
The acidogenic reactor played key roles to reduce a shock-loading when periodic shock loading
was applied and to acidify influent organics. Due to the high concentration of alkalinity and high pH
in the effluent of the methanogenic reactor, over 80% of methane in the biogas was produced
consistently. More than 70 % of methane was recovered from theoretical methane production of
TCOD removed in this research. The produced gas can be directly used as a heat source to
increase the reactor temperature.

Nomenclature 1. A B
COD : chemical oxygen demand, mg/L 18 U714 FAL 1 E H5d gis AA
SCOD: soluble chemical oxygen demand, mg/L Hola A&7Fs3 Ay oz I8 o,
TCOD: total chemical oxygen demand, mg/L datd oz HIU|Y FAHES HF ko A
TBOD: total biochemial oxygen demand, mg/L 0] 35-37C 9] FT2F27olA A 7] wi
VFAs: volatile fatty acids, mg/L o dHle] 2o wE 2E ASA7IAY
TSS: total suspended solids, mg/L g okst= AAA Fwro] Stk webA, WS
He] 2rolA VY T8S 1T & Advk
subscript 1) KIST
E-mail : jyjung@kist.re.kr
ABR : anaerobic baffled reactor Tel : (02)958-5837 Fax : (02)958-5839
UASB : upflow anaerobic sludge blanket 2) KIST

E-mail : ychung@kist.re.kr

Tel : (02)958-5833 Fax : (02)958-5839
3) (F)etes

E-mail : cbyoo@samoul .kr

Tel : (02)2109-0020 Fax : (02)3453-9051
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1 Schematic diagram of full-scale
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