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Abstract

This study evaluated the performance of a thermophilic two-phase anaerobic digestion (TTPAD) coupled with membrane process
treating garbage leachate, The pilot-scale treatment system is consisted of thermophilic acidogenic reactor (TAR) and thermophilic
methanogenic reactor (TMR) coupled with an ultrafiltration (UF) membrane unit, The hydraulic retention time of TAR and TMR were 4
and 20 days, respectively, Effluent TCOD and SCOD of the TTPAD were 25 += 6 and 12 + 3 g/L, respectively, and the
corresponding TCOD and SCOD removal efficiencies were 77% and 81%, respectively, Propionate was major acids as 75% in the
effluent, Scum formation was not observed in TTPAD, which might be resulted from complete lipid degradation, However, TTPAD
was appeared to be sensitive to free ammonia toxicity, The UF membrane was operated with constant pressure filtration at average
TMP 13 atm, Permeate flux had a range of 15-30 L/m%/hr, With UF membrane, TCOD removal increased from 77% to 93%, and

this SS free effluent would be beneficial to subsequent processes such as ammonia stripping
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Table 1, Characteristics of garbage leachate used in this
study

garbage leachate

characteristics

range average

pH 23 ~ 42 35+ 04
TCOD (g/L) 65 ~ 170 113 + 29
SCOD (g/L) 59 ~ 85 62 + 8
TS (g/L) 35 ~ 80 65 + 12
VS (g/L) 24 ~ 65 50 =+ 11
TSS (g/L) 10 ~ 49 32 +9
VSS (g/L) 9.8 ~ 46.9 30 £ 9

TKN (mg N/L) 1,599 ~ 3,494 2,828 + 530
NHs* (mg N/L) 224 ~ 607 368 + 94
VFAs (g COD/L) 6 ~ 25 10 +5
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Fig. 1. Schematic diagram of a thermophilic two-phase
anaerobic digestion coupled with membrane process,
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Table 2, Specifications of membrane unit

Shape Tubular

Material PVDF

Specifications Diameter 11 mm
MWCO 100 k Dalton

Max, working Temp. 90 °C

Total membrane area 131 m?

22i;ﬁ::2§ Operating pressure 1~3 kgf/cm2 (In—Out)

Cross—flow velocity 1~3 m/sec
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