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In this study, a combined process of sequential anaerobic-aerobic digestion (SAAD), fluidized-bed bioreactor (FBBR), and
ultrafilration (UF) for the treatment of small scale food waste leachate was developed and evaluated. The SAAD process was
tested for performance and stability by subjecting leachate from food waste to a two-phase anaerobic digestion. The main
process used FBBR composed of aerators for oxygen supply and fluidization, three 5 ton reaction chambers containing an aerobic
mesophilic microorganism immobilized in PE (polyethylene), and a sedimentation chamber. The HRTs (hydraulic retention time) of
the combined SAAD-FBBR-UF process were 30, 7, and 1 day, and the operation temperature was set to the optimal one for
microbial growth. The pilot process maintained its performance even when the CODcr of input leachate fluctuated largely.
During the operation, average CODcr, TKN, TP, and salt of the effluent were 1,207 mg/L, 100 mg/L, 50 mg/L, and 0.01%, which
corresponded to the removal efficiencies of 99.4%, 98.6%, 89.6%, and 98.5%, respectively. These results show that the developed
process is able to manage high concentration leachate from food waste and remove CODcr, TKN, TP, and salt effectively.

Key Words : anaerobic-aerobic digestion sequence process, fluidized bed bioreactor, UF membrane, two-phase anaerobic
digestion, food waste leachate
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Figure 1. Flow diagram of the pilot-scale combined process for food
waste leachate treatment.

A SAADY

Table 1. Operation conditions of the pilot plant

FBBR
Process SAAD]  SAAD2 Njtification Clarification UF
one zone
Dimension (m) 2DXSH 2Dx5H  45Wx1.2Lx2.4H 0.3Dx1Hx3ea
Volume (m’) 10 10 2 8
HRT (day) 20 10 7 7 1
Temp. (C) 3556 3537 3537 3537 Ambient temp.
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Table 2. Characteristics of influent swage

Property Range ~ Average
pH 38 - 45 4.15
CODcr* (mg/L) 166000 - 330,000 204,166
T K N° (mg/L) 6,000 - 9,000 7,500
T P° (mg/L) 330 - 750 540
Salt (%)

0.6 - 07 0.65

*Chemical Oxygen Demand.
"Total Kjldahl Nitrogen.
“Total Phosphate.
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Figure 2. Fluctuation of influent CODcr.

Table 3. Comparison of CODcr removal in SAAD and two phase
anaerobic digestion process (TPAD) from food waste leachate

Raw  HRT (day) Stage 1 Stage I

SAADI1 SAAD2
SAAD 204,166° 30 (20/10) 187,194 83" 97433 523
8.3 (48.0)
HZ:iIdocZZfes?sld Methane genesis
TPAD 308,600 20 (10/10) 288,600 6.5 258,280 163
(6.5) (10.5)

*CODcr value (mgfL).
Cumulative removal efficiency of overall process (%).
‘Removal efficiency of unit process (%).
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g glon, B a7 AH8d ¥714 nAE ¢ 5714
nAEe] 4 pHe 27 40603 6.0-752 ¢8R Slth

Raw SAAD SAAD2 FBBR UF
Process

Figure 3. pH variation in overall combined process.
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3 FYH AFAIZE] §718 (CODer) AAo) w3Eo
AAE G757 238 BT AAA J1FgA dr)z
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, SAAmoﬂf\H A F dEFEE 03%i 53.8%2]
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Table 4. Efficiency of CODcr, TKN, TP and salt removal in overall
combined process

CODcr TKN TP Salt
Parameter
Unit Conc. Removal Conc. Removal Conc. Removal Conc. Removal

mgl) () (mgl) @& (mg) *H B

Raw  204,166° - 6750 - 80 - 0.65

187,194 83 8000 - 450 63 050 231

SAADL 63) 0 63 1)

97433 523 1,100 837 210 563 030 538

SAAD2 (48.0) (86.3) (533) (40.0)

: 300 95 11 . 0.1 X
FBER 10,705 948 5.6 0 771 6 754

(89.0 (12.7) (47.6) (46.7)
UF 1,207 994 100 986 50 86 001 985
(88.7) (66.7) (54.5 937)

*CODcr value (mg/L).
"Cumulative removal efficiency of overall process (%).
‘Removal efficiency of unit process (%).
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Figure 4. Stability and reproducibility of the combined process. (a)
SAADI1, (b) SAAD2, (c) FBBR and (d) UF.
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