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Leaching Potential of Heavy Metals and Toxicity of Sediment

in Leachate Treatment Ponds of Municipal Solid Waste Disposal Sites

Nutjaree Muennarin™ Chaowalit Warodomrungsimun** Tawach Prechthai”

ABSTRACT

The objective of this study was to
determine the leaching potential of heavy
metals and toxicity of sediment in leachate
treatment ponds of 4 municipal solid waste
(MSW) disposal sites in Thailand. The physical
and chemical characteristics of sediment were
analyzed in the laboratory. Further, the leaching
potential of heavy metals in sediment was
measured using the Waste Extraction Test
(WET). In addition, seed germination test
using lettuce (Lactuca sativa L) was used
to evaluate the toxicity of the sediment. The
results revealed that concentration of iron in
sediment and extracted solution of sediment
from the 4 study sites was highest compared
with manganese, zinc, copper, lead and nickel.

However, the concentrations of zinc, copper,
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lead and nickel in the extracted solution

were lower than the Soluble Threshold
Limit Concentration (STLC) for sewage and
unused materials to be classified as hazardous
waste. Nickel and lead in sediment exhibited
a higher leaching rate than lead, manganese,
zinc and copper. The result of study also
showed the toxicity of extracted solution from
sediment to the germination rate of lettuce.
The result of study may be used to identify
appropriate technologies and management

measures for sediment from leachate treatment

ponds.
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Table 1 Characteristics of Sediment in Leachate Treatment Ponds of MSW Disposal Sites.

Concentration

Characteristics  NB CB1 CB2 cB3 Other Studies'®?
Mean + SD
(n=3) (n=3) (n=6) (n=6)

pH 8.32 7.24 7.51 7.66 7.7040.45° 76-8.10

EC (mS/cm) 3.11 333 2.26 2.40 2.80+0.50 7.7-275
OM (%) 0.67 1.04 1.95 1.13 1.20+0.55° 5.15-69.60
N (%) 0.022 0.024 0.060 0.031 0.04040.02° 0.25-5.50
TP (%) 0.008 0.004 0.009 0.007 0.007+0.003 0.27-2.45
TK (%) 0.012 0.004 0.013 0.010 0.01040.004° 0.02-4.0

Fe (mg/kg) 2818728 4817.74 20959.85 9,807.09 15756.50+9,081.20° 10,923.25-36,417
Mn (mg/kg) 63745 11423 154061 1,054.11 990.25+925.9 231.4-2,458.6
Zn (mg/kg) 10123 6418 11179 5547 83.30+39.55° 124.1-1,379.3
Cu (mg/kg) 55.51 18.62 12.83 10.04 19.95+17.85° 33.20-828
Pb (mg/kg) 30.08 2.50 3454 8.19 18.40+16.20° 39.70-406.55
Ni (mg/kg) 16.24 1.92 7.39 6.42 7.6045.20° 7.10-50.70

Note:  p < 0.05
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Table 2 Concentration of Heavy Metals in the Extracted Solution of Sediment in Leachate
Treatment Ponds of MSW Disposal Sites.
Concentration (mg/L) sTLC"’
Heavy metals
NB CB1 CB2 CB3 (mg/L)
Fe 3.206+1.155 1.605+0.750 1.438+0.220 1.799+0.920 -
Mn 0.490+0.045 0.165+0.060 0.473+0.075 0.440+0.215 -
Zn 0.246+0.160 0.445+0.240 0.491+0.360 0.218+0.155 < 2500
Cu 0.407+0.375 0.240+0.190 0.013+0.006 0.106x0.055 <250
Pb 0.164+0.003 0.080+0.015 0.088+0.007 0.315+0.195 <50
Ni 0.167+0.070 0.055+0.025 0.344+0.035 0.223+0.150 < 200
100
80
S B NB
£ 60 - [] CBI
S
= CB2
%40 .
— B B3
20

Fe Mn

Zn

Cu Pb

Ni

Figure 1 Leaching Rate of Heavy Metals in Sediment in Leachate Treatment Ponds of MSW

Disposal Sites.
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Figure 2 Relative Seed Germination (RSG), Relative Root Growth (RRG) and Germination

Index (Gl) of Lactuca sativa L. in Seed Germination Test of Extracted Solution

from Sediment in Leachate Treatment Ponds of MSW Disposal Sites.
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