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Effect of Effluent Recirculation and Intemal Retum on the Performance of UASB Process
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Dumping of wastes at sea will be strongly prohibited from 2012 by London Dumping Convention. So, finding the method
for treatment of food waste at ground is needed urgently. The solution for above mentioned problem is the resource develop-
ment from food waste leachate by using Upflow Anaerobic Sludge Blanket (UASB) process. In this research, we try to find
out the effect of effluent recirculation and internal return influence on organic removal efficiency and biogas production.
Laboratory investigation was conducted for 25 days with only internal recycling, and then, effluent recirculation was
performed. As the result of experiments, the organic removal efficiency was above 90%, and the content of methane was
78 ~80% during operating time. Also, when UASB reactor was operated to over the 3 Q effluent recirculation, there was
not 1 N-NaOH consumption any more, therethrough the experiment was economically and stably carried out.
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Table 1. Domestic Generation of Food Waste Leachate

Ao

C 87 - A

Table 2. Characteristics of Food Waste

(Unit : ton/day) Items Range Average
Contents ’04 ’05 706 ’07 ’08 ’09 pH 3.5~4.0 3.75
Food waste leachate 4008 6293 8225 8818 9044 9336 TCOD (mg/L) 10500~ 12500 11500
Ocean dumping (1989) (3562) (5420) (5070) (5114) (5280) SCOD (mg/L) 9000~ 11000 10000
SS (mg/L) 450~550 500
VS (mg/L) 380~420 400
VS / TS 0.76~0.84 0.8
NH4-N (mg/L) 70~130 100
Alkalinity (mg/L) 900~1100 1000
TP (mgP/L) 64~76 70

IN-NaGH

Gas-Collector

UASB-Reactor

Figure 1. Schematic diagram of UASB reactor.
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Figure 2. Photo of granular sludge.
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Table 3. Operation Condition of Reactor

Items Value Remarks
R Acid Reactor
Temperature (C) 35 £ 05 UASB Reactor
Acid Reactor
pH 6.5~68 (1 N-NaOH)
Liquid Velocity (m/hr) 0.2~0.6 UASB Reactor
RPM 200 Acid Reactor
Effluent Recycle (Q) 1,2,3,40Q UASB Reactor

— Acid Reactor

(Q = 20 L/Day)
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Figure 3. Varations of TCOD concentration during operating time.
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Figure 4. Variations of SCOD concentration during operating time.
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Figure 5. Variations of TCOD removal efficiency in each reactor.
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Figure 6. Variations of SCOD removal efficiency in each reactor.
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Figure 8. Variations of pH value during operating time.
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Table 4. Variation of Biogas Productivity by Intermal Retum and Recirculation

Organic Conc. (mg/L) HRT (h) Inflow (L/d) Recycle Biogas (L/d) Biogas (L) / kgCODrem. Organic Rem. (%)
12500 15 20 - 81.72 365.9 89.8
11000 15 20 2Q 95.4 480.8 92.1
11000 15 20 4 Q 108.94 538.2 92.04
10500 15 20 6 Q 108.24 560.6 92.11
12500 15 20 8 Q 110.64 480.2 92.01
12500 15 20 1Q 101.76 439.2 93.98
12000 15 20 2Q 96.68 425.1 94.85
12000 15 20 3Q 106.2 473.1 95.53
12000 15 20 4Q 113.6 501.5 94.45
(Q = 20 L/Day)
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