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A feasibility study of a pilot scale two—phase anaerobic digestion with ultra
filtration for the treatment of garbage leachate
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Abstract

A feasibility of a pilot scale two—phase anaerobic digestion with ultra filtration system treating garbage leachate were evaluated.

The treatment system consisted of a thermophilic acidogenic reactor, a mesophilic methanogenic reactor, and an UF membrane.

The average COD removal efficiency of the treatment system was 95% up to the OLR of 3.1 g COD/L/d. The higher COD removal

efficiency with membrane unit resulted from the removal of some portion of soluble organics by membrane as well as particulate

materials. When the membrane unit was in operation, bulk liguid in acidogenic and methanogenic reactors was partially

interchanged, which maintained the acidogenic reactor pH over 5.0 without external chemical addition. Also, with the production

of methane in the acidogenic reactor, the organic loading rate of the methanogenic reactor reduced. The initial flux of the

membrane unit was 50~60 L/m?/hr, but decreased to 5 L/m?/hr after 95 days of operation due to clogging caused by particulate

materials such as fibrous materials in garbage leachate. To prevent clogging caused by particulate materials, a pretreatment system

such as screening is required. With the improvement with membrane unit operation, the two—phase anaerobic digestion with ultra

filtration system is expected to have the possibility of treating garbage leachate.
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Table 1. Characteristics of garbage leachate

garbage leachate

characteristics

range average
pH 36 ~ 62 4.1
TCOD (g/L) 762 ~ 2592 1725
SCOD (glL) 440 ~ 1386 %.1
BODs (g/L) 512 ~ 1217 79.1
TS (@) 481 ~ 1555 %3
VS (gD 37.1 ~ 1160 795
TSS (gl) 242 ~ 882 463
VSS (glL) 235 ~ 829 430
NHs" (mg N/L) 182 ~ 2,100 734
TKN (mg N/L) 4270 ~ 4,760 4515
TP (mg P/L) 803 ~ 1,410 1,107
VFAs (g CODIL) 05 ~ 214 89
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Fig. 1. Schematic diagram of a pilot scale two-phase anaerobic digestion with ultra filtration.
Table 2. Operating conditions of two-phase anaerobic digestion with ultra filtration
3
Mode Time OLR Inflow () membrane pre—
(day) (g COD/L/d) plan aciual operation treatment
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O X
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Fig. 2. Variations of TCOD removal efficiency.
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Fig. 3. Variations of SCOD removal efficiency.
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