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Breakthrough tests on preferential flow in municipal solid waste

ZHANG Wen-jie, YAN Hong-gang, SUN Cheng
(Department of Civil Engineering, Shanghai University, Shanghai 200072, China)

Abstract: The municipal solid waste (MSW) is characterized by large pores, so the water flow in MSW often takes the form of
preferential flow. The fundamental rules of the preferential flow in MSW has not been revealed thoroughly at present, and
parameters in numerical analysis still need to be studied further. The solute breakthrough tests are carried out by using Cl as a
tracer to investigate the preferential flow in MSW. The influences of depth and age, sample heights and infiltration rates on the
preferential flow are considered. The regression analysis is performed using the log-normal probability distribution model and
bimodal probability density model. The results show that 55% to 70% of the total solute is transported through large pores,
indicating that the preferential flow is obvious in MSW. The proportion of pores that participates in solute movement increases
as the depth and ages increase, but the proportion of solute movement through large pores decreases, such that the degree of
preferential flow decreases. As heights of the MSW sample increase, the connectivity of large pores in MSW decreases and the
proportion of solute movement through large pores decreases, so the degree of preferential flow decreases. As the infiltration
rate increases, the proportion of solute movement through large pores increases and the degree of preferential flow increases.
The bimodal probability density model is more suitable than the log-normal probability distribution model to characterize the
preferential flow in MSW. The analysis helps to determine the parameters in two-domain model in analysis of water movement
in MSW.
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Table 1 Parameters of landfilled waste at different depths
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Fig. 1 Set-up for solute breakthrough tests
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Table 2 Programs of solute breakthrough tests

RS LB ANBBE/(mmh) B/ em
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Fig. 2 Breakthrough curves of MSW at different depths
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Fig. 3 Breakthrough curves of samples with different heights
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Fig. 4 Breakthrough curves of different infiltration boundary

conditions
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Table 3 Parameter values of regression model

i FE E 11 R
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5 u & B 18] Tox /min [ Ty/min B 18] Tr/min R’ FLBRZE 0, n kL Og/n
1 4.670 0.684 134.90 66.84 75 0.973 0.31 0.75 0.42
2 4.712 0.685 140.80 69.58 80 0.935 0.32 0.71 0.46
3 4.678 0.597 128.52 75.28 85 0.956 0.31 0.67 0.47
4 5.354 0.654 261.89 137.81 150 0.985 0.31 0.75 0.42
5 6.138 0.459 514.53 375.17 435 0.912 0.45 0.75 0.60
6 5.258 0.443 211.85 157.77 200 0.835 0.21 0.71 0.29
7 4.450 0.626 104.18 57.87 55 0.927 0.43 0.71 0.60
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Table 4 Parameter values of BIM model

REFS 1-m lof T° o, 7’ 6, 0, 0 R’ n 0,/n  0,/0

1 0.70 1.26 100.00 0.53 105.39 0.20 0.25 0.45 0.98 0.75 0.33 0.55

2 0.61 1.10 180.00 0.47 92.25 0.38 0.18 0.56 0.965 0.71 026  0.33

3 0.55 0.95 201.07 0.43 90.77 0.42 0.16 0.58 0.990  0.67 024  0.28

4 0.65 1.00 309.29 0.65 197.31 0.26 0.23 0.49 0.947  0.75 0.31 0.47

5 0.55 0.94 507.04 0.33 440.58 0.35 0.25 0.60 0951  0.75 0.33 0.42

6 0.55 1.12 300.00 0.29 186.66  0.27 0.12 0.39 0918  0.71 0.16  0.30

7 0.67 1.01 15.00 0.48 78.63 0.42 0.29 0.71 0946  0.71 0.41 0.41
compaction based on flow pattern analysis[J]. Soil & Tillage

4 5 % Research, 2003, 70(1): 29 - 40.
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