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Experimental study on electrical resistivity of municipal solid waste
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Abstract: Based on the classification of its particle sizes, the electrical resistivity properties of municipal solid waste (MSW),
collected from Chongqing landfills are studied. The effects of various factors (solution, porosity, moisture content and
temperature, etc.) on the electrical resistivity of MSW are tested indoors. The test results show that when more pollutants are
added to the specimens, such as oil pollutant, NaCl, ZnCl, and leachate solution, a decrease trend is observed for the electrical
resistivity with the increase of porosity in the waste. Supposing the porosity of landfills keeps constant, the proportion of bulk
that the circuit of water and solid particles connects in parallel increases with the increase of moisture content in the waste.
Meanwhile, the effect of leachate on the resisitivity mainly depends on the dilution degree of leachate, and a decrease is
obtained for the electrical resistivity with the increases of moisture content in refuse. Temperature tests indicate that the
correlation between electrical resistivity and temperature can be expressed as attenuation exponential function. When the
moisture content keeps constant, three kinds of conductive models may be mutually transformed in the waste with the change of
porosity of MSW, and it eventually causes the change of electrical resistivity. Finally, a high-density resistivity chromatography
is applied in the field tests. The test results can be applied for analyzing the enriched degree and migration path of leachate in
the waste mass due to the process of biodegradation of MSW, and they are in favor of evaluating the change of inter-structure
of MSW.
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Fig. 1 Composition and electrical conductivity category of MSW
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Fig. 2 Conduction model of MSW
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Table 1 Physical characteristics of test soils

RIRE i — R A M 5/ % PR X 57 3 A T 2 3 ) M 1 A Ye

HE KF LB LB 1.0~0.5 0.5~0.25 0.25~0.1

G, T el % n  >mm Y NG ( * (/0 1 A 72| B MR oW
w/% mm mm

L7= 4307~ 1.0~ 05~ 4490 1397 1520 2683 22.82 155 539 284 11.82 153 2357

2.56  58.95 4.0 0.8
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Fig. 3 Grain-size distribution curve of MSW
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Table 2 Chemical component test results of soil

ﬁiﬁj\ CaO SIOZ A1203 SOg F6203 MgO TIOZ NaZO ,ﬂ\:’f@
% 1.217 68.321 14.68 0.003 8.25 1.843 1.255 1.447 2.984
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Table 3 Constituent concentration and physical parameters of collected leachate

SIRE T/ (mgL ) R T
- COD DOC , SRR Tme /(mg'L™) G S
p
AmgL')  /(mgL") Agrem) (Qm’)

cu’* Fe zn® Na© NI CcL' SO}

BYEM 11000~13000 20~35.17 5.34~8.05 3.45 320

7.6 470 0.46 1410 92 0.995 0.31
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Table 4 Electrical conductivity values of distilled water, NaCl and
ZnCl, solution (S/m)

S 0% 05% 08% 1.0% 14% 23% 3.5%
AWK 002 — 99— - — — —

NaCl 002 1.69 179 180 184 1.82 1.8l
ZnCl, 002 147 157 157 158 150 1.51
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Fig. 4 Laboratory apparatus of electrical resistivity measurement
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Fig. 5 Porosity vs. electrical resistivity of MSW
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Fig. 6 Water content vs. electrical resistivity under different

porosities of MSW
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Fig. 9 Relation between electrical conductivity of leachate and

temperature
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Table 5 Parameters for electrical conductivity calculation

fff w/% T Py AP Prr  Pux

0.5 20 36.60 102.72  5.07 97.65 99.97
1.0 15 29.00 71.07  2.73  68.34 70.66
2.0 28 28.00 6559 224 6335 60.24
3.0 30 25.50 58.81 046 5835 5523
4.6 31 26.10 10.61  0.97 9.64 10.23
6.0 34 27.00 398 1.63 2.35 5.22
8.3 36 27.30 3.02  1.82 1.20 4.21
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Fig. 15 Comparison between calculated and monitored values of

electrical resistivity of MSW
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