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Prevention of Toxic Seepage from a Landfill to

Groundwater Using Natural Latex

szan A’ uasiafnes g3ls”

Prachoom Khamput” and Kittipong Suweero”

Abstract: This research aims to study the development of compacted clay liner of landfill using natural latex.
High plasticity inorganic clay is mixed with natural latex in 5 different ratios: 0, 2.5, 5, 7.5 and 10% by weight of
clay. From physical, mechanical, and cracking tests, it was found that the natural latex could improve the
properties of compacted clay liner such as higher unconfined compression, lower water permeability, higher dry
and wet density, and lower crackability. The appropriate amount of natural latex by weight of clay that could
improve the satisfying properties and cost of compacted clay liner is 5%. Moreover, the natural latex could

reduce the leachate from compacted clay liner of landfill to environment.

Keywords: Landfill, compacted clay liner, clay, natural rubber, leachate
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Figure 1 The big cracking of compacted clay liner (top soil) of landfill
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Table 1 The properties of clay which was compacted

Clay Properties Average Values
Natural moisture content test (ASTM D 2216) 48.58 %
Liquid limit test, W,_(ASTM D 4318) 64 %
Plastic limit test, W, (ASTM D 4318) 29.2 %
Plasticity index test, Pl (ASTM D 4318) 35.4 %
Specific gravity test (ASTM D 854) 2.69
Hydrometer test (ASTM D 422) 97.6 % (Passed sieve #200)
Soil classification (USCS) CH
146
1.44
i
§ 1421
% 1.4 1
% 138
z 1.36
E 1.34
£ 12
§ 13
1.28
25

Water

Figure 4 The mixing of natural latex and clay
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Table 2 The ratios of clay mixed with natural latex

Ratios Clay Natural latex Water in latex + Water
NRO0.000 1 - 0.283
NR0.025 1 0.025 0.258
NR0.050 1 0.050 0.233
NRO0.075 1 0.075 0.208
NRO0.100 1 0.10 0.183
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Table 3 The physical and mechanical properties of compacted clay liners

Figure 5 The unconfined compression test of compacted clay liners

Ratios
NRO0.000 NRO0.025 NRO0.050 NRO0.075 NRO0.100

Properties
Unconfined 175 191 205 223 247
compression test (kPa) (kPa) (kPa) (kPa) (kPa)
(ASTM D 2166)
Permeability test 6.31x10" 3.32x10" 1.87x10" 3.95x10° 1.19x10°
(ASTM D 2434) (cm/s) (cm/s) (cm/s) (cm/s) (cm/s)

Compression test

(ASTM D 698)

1.492 (g/cm”)
(OMC=28.3%)

1.494 (g/cm”)
(OMC=28.3%)

1.503 (g/cm”)
(OMC=28.3%)

1.514 (g/cm”)
(OMC=28.3%)

1.517 (g/cm”)
(OMC=28.3%)

Sand cone test

(ASTM D 1556)

1.492 (g/cm”)

1.942 (g/cm”)

1.494 (g/cm”)
1.954 (g/cm”)

1.503 (g/cm”)
1.963 (g/cm”)

1.514 (g/cm”)
1.974 (g/cm”)

1.517 (g/cm”)
1.977 (g/cm”)

Figure 6 The compacted clay liner (top soil) of landfill which was mixed with natural latex
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Water level during flooding condition

100 mm diameter perforated PVC

gas collection pipe

300 mm top soil

settlement gauge

200 mm gravel drainage layer.

300 mm compacted clay liner
200 mm gravel gas collection layer

200 mm gravel drainage layer
1 mm thick I (HDPE)

100 mm diameter perforated PVC
leachate collection pipe

300 mm compacted clay

Figure 7 The components of landfill

Table 4 The cracking of compacted clay liners (top soil) in field test

Ratios Cracking in Cracking in Cracking in Cracking in
February 2012 March 2012 April 2012 May 2012
NRO.000 Big cracking Big cracking Big cracking Big cracking
NRO0.025 Slight cracking Slight cracking Slight cracking Slight cracking
NRO0.050 No cracking No cracking No cracking No cracking
NRO.075 No cracking No cracking No cracking No cracking
NRO.100 No cracking No cracking No cracking No cracking
Table 5 The cost analysis of compacted clay liners (top soil) which were mixed with natural latex
Ratios

Cost NRO0.000 NRO0.025 NRO0.050 NRO0.075 NRO0.100

Clay cost 70 70 70 70 70

(Baht/m?)

(200 Baht/ m’)

Concentrated latex 0 300 600 900 1,200

(Baht/ m?)

(40 Baht/kg)

Sanitary water 0.5 0.5 0.5 0.5 0.5

(Baht/ m?)

(0.001 Bath/liter)

Labor and tool cost 300 300 300 300 300

(Baht/ m?)

(8,000 Baht/day)

Total cost 370.5 670.5 970.5 1,270.5 1,570.5

(Baht/ m%)
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