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Abstract: Bentonite-modified loess has been used as bottom liner material for municipal waste landfills. However,
because the diffusion and adsorption behavior of pollutants was not determined, the performance of the bentonite-
modified losses could not evaluated. Two bentonite-modified loess liners were tested in the present study,
containing 15% bentonite and 30% (by weight) bentonite, respectively. A series of batch adsorption and diffusion
tests were conducted to examine the adsorption and diffusion behavior of ammonium in bentonite-modified loess

liner. The test results show that the addition of 15% bentonite could not increase the adsorption capacity of
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ammonium on the modified liner, whereas it could decrease the diffusion coefficients of ammonium in the

modified loess liner by about 400%. When 30% bentonite was added, the adsorption capacity of ammonium on the

modified liner increased by a factor of 1.25, whereas, the diffusion coefficient dropped by about 420%. Pollute

v7.0 model results show that it would produce 3.50 ~ 4.75 times errors if the diffusion behavior of pollutants were

not taken into account when estimating the performance of the bentonite-modified liner. Whereas, there would be

334 ~ 382 times errors in the estimating of the modified liner performance if the adsorption behavior of pollutant

was not considered. The results of the present study provide parameters for the evaluation of bentonite-modified

loess liner performance.

Keywords: loess; bentonite; ammonium; adsorption; diffusion
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Table 1 The characteristics of loess and bentonite
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Table 3 The model result of adsorption test
) Henryf 1 Freundlich# %) Langmuirf&i/
FE& ESR Yy
KJ/(L-gh) R K/(L-g") n R K /(L-g") O./(mg-g™") R
HO ++0%ME 1 - 0.056 0.997 0.085 1.040 0.953 0.002 82.382 0.887
H15 W+ +15%P0E 1 0.055 0.994 0.103 1.066 0.932 0.001 95.280 0.887
H30 1 +30% M + 0.070 0.997 0.105 1.049 0.988 0.002 73.830 0.854
/\ %4 HNF Pollute v7.0 B
AV4 Table 4 The parameter used in Pollute v7.0
S HI5 H30
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----------------------------------- R K/ (mea™) 0.10 0.10
Lo BUEW BIE
l K T;F ﬁbri - BIEWIRE /m 20.00 20.00
e o v M = SEn e S e e et LY .
E{flﬂj:?‘fi BB P @ AT/ (mg L) 2 000.00 2 000.00
LSRR L/m 2.00 2.00
Bs itE&R WHIE TR (g-om™) 1.61 1.5
Fig.5 Computational model R LR % 16.57 24.14
o k/(m-s™) 2.35%x107" 2.40x1071°
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ke TH(1) TH(2) TH(3)
X X P IR B
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