DA =R A174 63 20019 1249 pp. 47 ~ 51

Geocretel} THAIACIMES O[2¢t DfEX| AMH EEx 2RO

The Role of Geocrete and Soluble Sodium Silicate as a Substitute to
Control Leachate Leaking from Landfill Side Wall
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Abstract

There are two strategies to cope with the troubles in landfill site after closure. The first method is active in a way
that the wastes are dug up and the recyclable materials are reutilized, meanwhile the materials not recyclable are
incinerated in order to minimize the volume of residues to be disposed of. The second method is rather passive and
defensive in a way that the source of contamination, that is, buried wastes are not treated. Instead, the transport of
leaking leachate and gases generated from the wastes are intercepted and controlled. In this study, as a passive way
of the efficient leachate blocking process, applicabilities of geocrete and soluble sodium silicate as a substitute to control
leachate leaking from landfill sidewall were investigated. In case of compression test, the strength of mixture [
(Gedcrete:Sodium silicate=1:3.9 v/v) and mixture II (Geocrete:Sodium silicate=1:2.5 v/v), even after 7 days' curing was
higher than the minimum allowance to tolerate the loading(5 kg/cm?). Soaking in the acid for 4 days and 7 days
respectively, the compressive strength of the specimens reduced seriously. The toxicity of geocrete is not detected through
the bioassay test, once it was mixed with sodium silicate and the complex was formed. The hydraulic conductivity of

the mixtures even after 7 days' curing was lower than the threshold limit (1.0 X 107cm/s).
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B 1. 6EAS uigulo] 718 EgIE (%)
Geocrete Sodium Silicate Water
Mixing Ratio | Mixing Ratio Il Mixing Ratio | Mixing Ratio Il Mixing Ratio | Mixing Ratio 1l
16.18 20.62 28.32 19.98 55.50 59.40
E 2. Xe3z|Ee} YuHIES| XiH I7{0 mE FEUMES(%)
Size (ym) 1 1.5 2 3 4 6 8 12 16 24 64 Average
OPC (5% %) 4.9 5.9 7.3 10.4 14.3 21.5 27.1 37.0 45.3 62.3 96.0 18.2 i
Geocrete (&%) 8.7 12.1 14.0 18.3 25.4 35.5 47.6 64.2 75.0 88.5 95.7 9.1 um
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item SiOz Al,O3 FeOs Ca0 MgO NaxO K20 S03 i.g loss Total
OPC (%) 20.40 5.80 3.10 62.60 3.60 0.13 0.77 1.90 1.70 100
Geocrete (%) 25.10 10.40 2.10 52.90 4.30 0.16 0.60 3.70 0.74 100
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E 40 vepd upel Zro] w1 vigh] 1Y) B9
79 e zbz}b 5.95 kg/em?®, 17.05 kg/em’2 UERY
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Specimen Curing time 7 days (kg/cm?) 10 days (kg/cm?) 28 days (kg/cm?)
Mixing Ratio | 5.95 8.80 11.25
Mixing Ratio Il 17.05 21.79 32.48

Geocrete 151.48 230.45 428.72

B 5. MpH 2)0f &P Fo| UFUFKYT W

Specimen Exposure time 7 days (kg/cm?) 10 days (kg/cm?)
Mixing Ratio I 2.44 4.72
Mixing Ratio 1T 14.62 10.18
Geocrete 126.63 207.04
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specimen| |, D% | 1 o | 3| 4| 5| s 7| 8 9 10 | 11 | 12 | 13
DO (mo/l) | 8.19 | 8.20 | 9.32 | 6.00 | 6.07 | 8.15 | 8.20 | 7.90
Mixing | Temp. (C) | 15.9 | 15.8 [ 15.5 | 15.7 | 15.6 [ 15.6 | 16.0 | 15.2
Ratio I pH 6.07 | 6.05.| 6.04 | 6.75 | 6.56 | 6.40 | 6.50 | 6.50
Number of fish| 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10
DO (mg/) | 6.82 | 7.60 | 9.15 | 8.56 | 9.59 | 8.50 | 7.38 | 7.40 | 7.91 | 7.65 | 6.45 | 7.31 | 6.47
Temp. (C) | 16.0 | 15.1 | 15.5 | 16.0 | 16.9 | 16.0 | 15.9 | 15.0 | 15.5 | 15.5 | 15.6 | 16.3 | 17.3
Geocrete oH 6.02 | 6.06 | 6.03 | 6.51 | 613 | 6.20 | 6.29 | 610 | 5.95 | 6.57 | 6.80 | 6.28 | 6.12
Number of fish| 10 | 10 | 10 | 10 | 10 | 10 | 9 | 9 9 9 9 9 8
B 7. ESAE E3 {cm/sec)
. Curing time 7 days 14 days 28 days
Specimen
Mixing Ratio | 1.78 x 10° 229 x 10° 1.33 x 10°
Mixing Ratio 1l 2.44 x 1078 3.13 x 107 2.78 x 107t
Geocrete 532 x 10° 212 x 10°° 9.35 x 107
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