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Abstract: The leachate of the landfills in China consists of different pollutants and has complex composition. Breaking through
anti-seepage system and contaminating the underground water and soil by pollutants have become the concern of environmental
safety for landfills. However, the criteria of breakthrough and the indicating pollutant used to calculate the time of breakthrough
and evaluate the performance of the anti-seepage system are not clear. To solve this problem, based on the concentration of
average pollutants in six typical landfills in China and the limit concentrations for different pollutants in environmental
standards, one-dimensional advection-dispersion finite element models are established. Compared with heavy metals and
persistent organic pollutants (POPs), COD breaks through the anti-seepage system first, and it can be regarded as the indicating
pollutant to determine the breakthrough time. The time of breaking through the single and double HDPE composite liners is
84.2 years and 122.6 years. The breakthrough time is influenced by the initial pollutant concentration, limit pollutant
concentration and parameters of pollutant migration together. The results can be a reference for calculating the breakthrough
time and evaluating the performance of the anti-seepage system.
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Table 1 Composition and concentration of leachate pollutants in six landfills

o B Fia IR Lifg [LES il
COD,/(mg'L™") 20792.17 16725.91 15442.64 19830.58 14635.97 20573.98
Ni/(mg-L™") 0.66 0.16 0.31 0.39 0.50 0.91
Cu/(mg'L™ 4.08 0.55 0.47 1.48 0.046 8.73
Zn/(mg'L™) 16.45 0.00 1.80 4.49 3.26 88.01
Pb/(mg' L™ 0.27 0.11 0.046 0.21 0.033 0.98
Cr/(mg'L™) 0.47 0.30 0.23 0.40 0.42 1.31
Cd/(mg' L™ 0.042 0.017 0.017 0.017 0.0042 0.34
As/(mg'L™) 0.54 0.28 0.092 0.37 0.092 1.54
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Table 2 Mean concentration and pollution concentration of

pollutants
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Fig. 1 One-dimensional model of composite anti-seepage system

with two kinds of HDPE geomembranes
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Table 3 Parameters of mathematical model for anti-seepage system

HDPE + JE 523+ KAREAE SHERG K

sl 42 e
Hra TR B BRRIE
JEJE/m 0.0015  0.75 2.00 0.30
BIERE/(ms ") 1.0x10™ 1.0x10° 1.0x10°  1.0x10°
FLBRE/% 10.0 40.0 54.1 33.0
a/m' 575 1.0 1.0 5.75
VG-15Y n 1.6 1.2 1.2 1.6
ZH O, 0541 0541  0.541 0.541
0, 0.0 0.2 0.2 0.0
I\ TR LS /m 0.1 1.0 1.0 1.0
B SR HUE /m 0.01 0.1 0.1 0.1
Cu 7.9x10° 7.9 7.9 7.9
— Zn 3ywz 3.3 3.3 33
110 n-s ) Cd 6.0x10° 8.9 8.9 8.9
COD 2.5x10° 2.5 2.5 2.5
DDT 2.5x10° 2.5 2.5 2.5
Cu 1.0 3.3 3.3 1.0
Zn 1.0 3.0 3.0 1.0
PHAFER T cd 1.0 2.0 2.0 1.0
COD 1.0 3.3 3.3 1.0
DDT 1.0 3.3 3.3 1.0
30 0 50

ila
E 2 s aIiERY (COD) KEZNKES
Fig. 2 Trend in COD values in leachate
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Fig. 3 Variation of concentration distribution of Cd with time
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Fig. 5 Breakthrough curves of Cu, Zn and Cd in double composite
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