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Analyses of Settlement Characteristics Evaluating the Applicability
of Bioreactor Landfills on MSW Landfills
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Abstract

In order to analyze the effect of applying the bioreactor landfills on the waste landfill for acceleration of waste
biocompression, a settlement experiment was performed. The secondary compression indices (C;) were analyzed, and
compared with the results of experimental studies conducted in other countries. Analyses of C, from the experiment
showed that the recirculation method of mixing leachate and FWL could accelerate the waste settlement as much as
2.9 times and 2 times more than the leachate recirculation and the sanitary landfills due to additional biocompression
generated by the organic matter in FWL. The C, in this study was smaller than the C, of the other studies due to the
low organic content of the waste in accordance with domestic waste policies to reduce food waste. The relation between
biodegradable waste content and C, was analyzed. The C, of the waste was shown to be sensitive to biodegradable

waste content, and become higher as the content of the biodegradable waste increases.
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Fig. 1. The lysimeter used in the experiment
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Table 1. Contents, weight, percentage, and specific gravity of waste used in this experiment

Contents Food Paper Wood Textile Plastics Metal Glass Soil Brick Sum

Weight (g) 186 728 1,230 118 916 94 116 1,401 1,105 6,003

Percentage (%) 3.1 12.1 20.5 2.0 15.3 1.6 1.9 23.3 18.4 100.0
Specific gravity (Gs) 1.050 1.595 1.492 1.455 1.244 8.811 2.430 2.552 2.593 -
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Table 2. Weight, thickness, total unit weight, specific gravity, water content, initial void ratio of waste, total liquid & total FWL in the
lysimeters, and the conditions of supplying liquid

Characteristic Lysimeter 1 Lysimeter 2 Lysimeter 3
Waste weight (g) 6003
Waste thickness (cm) 62.9 62.8 62.8
Total unit weight (kg/m?) 336.8 337.3 337.3
Waste specific gravity (Gs) 2.008
Water content (%, weight basis) 80.96 77.43 76.68
Initial void ratio (eo) 9.789 9.562 9.517
Total liquid added (L)" 48.6 30.84° 33.04°
Total FWL added (L) - - 6.6
Settlement (cm) 0.7 1.0 2.0
Vertical strain (%) 1.11 1.59 3.18
Liquid management Sanitary landfills Leachate recirculation Leachate+FWL recirculation

@Total amount of leachate recirculation;

0.0

0.5
1.0
1.5
2.0

25 —— Lysimeter 1 (Sanitary landfills)

Vertical strain (%)

- - - -Lysimeter 2 (Leachate recirculation)
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Fig. 2. Waste settlement curves over 514 days based on the

liqguid management
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Table 3. Size & operation condition of lysimeters, moisture content of waste, content of biodegradable waste, initial void ratio & secondary
compression index of waste used in this experimentation and the experimental studies performed in other countries

Lysimeter Content of biodegradable waste (%)
Moisture Operation Initial Secondary
References | Diameter | Height | o ient (%) | condition® | Easily Moderate Total | void ratio | compression
(cm) (cm) Papers | Textiles | Wood | Subtotal (%) (eo) index (CJ

44.74 S 9.789 0.047
43.64 (LeaCBhate) 9.562 0.066

This study 19 86 5 3.1° 12.1 2.0 20.5 34.6 37.7
43.40 (F.W.L+ 9.517 0.132

Leachate)

Gabr and 71~ 15.2~ 1.036~ 0.040~
Valero (1995) 7.6 30.5 30~130 S 0.0 2.0 230 9.0 34.0 34.0 2.597 0.073
ivi 16.3 S 0.92 0.070

Olivier and Tmx1m>1m 275 | 275 | 0.0 | 00| 275 |55.0
Gourc (2007) 42.9 B 1.04 0.394
i 37.9 S (dry) 7.645 0.303

Bareither | 4 90 T 418 | 568 | 23 | - | 594 |70.9
et al. (2012) 63.5 B (biotic) 7.688 2.259
Y d Field S 0.902

uen an jeld test _ b _ T A~ ran

Style (2000) | (180m>75mx8m) 20~165 - 23.0 12.0 5.0 17.0 40.0 1.22 8??3

@S and B denote sanitary landfills and bioreactor landfills, respectively;
and raw—meat 3.3%

8.8%, uncooked rice 4.4%,

20 M6 M5=

® Food; ®Consist of grass 5.5%, leaves 5.5%, vegetables & fruits
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Fig. 3. Comparison of secondary compression indices, C, Wwith
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